1.8Wolthtel®Wireless[FlashMemory[

(W18)

28F320W18,[28F640W18,28F128W18

Product[Features

= High Performance Read-While-Write/
Erase

—Burst frequency at 66 MHz with zero
Wait state

—60 ns Initial Access Read Speed

—11 ns Burst-Mode Read Speed

—20 ns Page-Mode Read Speed

—4-, 8-, 16-, and Continuous-Word Burst
Mode Reads

—Burst and Page Mode Reads in all
Blocks

—Burst Suspend Feature
—Enhanced Factory Programming at
3.1 ps/word (typ.for 0.13 pm)
= Security
—128-hit Protection Register
—64-bits Unique Programmed by Intel
—64-bits User-Programmable
— Absolute Write Protection with Vpp at Ground
— Individual and Instantaneous Block
Locking with Lock-Down Capability
= Quality and Reliability
— Temperature Range: —40 °C to +85 °C
—100k Erase Cycles per Block
—0.13 pm ETOX™ V111 Process
—0.18 pm ETOX™ VI1I Process

Datasheet

Architecture

— Multiple Partitions, Dual Operation
—A4Mbit per Partition
—Read-While-Write or Read-While-Erase
—8KB parameter blocks

—64KB main blocks

—Top or Bottom Boot Devices

—16-bit wide data bus

Software

—5 s (typ.) Program and Erase Suspend
Latency Time

—Flash Data Integrator (FDI) and
Common Flash Interface (CFI)
Compatible

—Programmable WAIT Signal Polarity

Packaging and Power

—0.13 um: 32-, 64-, and 128-Mbit
Densities in VF BGA Package

—0.18 um: 32- and 128-Mbit Densities in
VF BGA Package; 64-Mbit Density in
UBGA* Package

—56 Active Ball Matrix, 0.75 mm Ball-
Pitch

—Vee=170Vto 195V

—Veeo=170V 10224 Vorl135Vto
1.80%/

— Standby current (0.13 pm): 8uA (typ.)

—Read current: 7mA (typ.)

The 1.8 Volt Intel® wireless flash memory (W18) device with flexible multi-partition dual
operation, provides high-performance asynchronous and synchronous burst reads. It is an ideal
memory for low-voltage burst CPUs. Combining high read performance with flash memory’s
intrinsic non-volatility, the W18 device eliminates the traditional system-performance paradigm
of shadowing redundant code memory from slow nonvolatile storage to faster execution
memory. It reduces the total memory requirement that increases reliability and reduces overall

system power consumption and cost.

The W18 device’s flexible multi-partition architecture allows programming or erasing to occur
in one partition while reading from another partition. This allows for higher data write
throughput compared to single partition architectures. The dual-operation architecture also
allows two processors to interleave code operations while program and erase operations take
place in the background. The designer can also choose the size of the code and data partitions via

the flexible multi-partition architecture.
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[1.8[Voltdhtel®WirelessFlashMemory(W18)

Introduction

1.1

1.2

1.3

Datasheet

Document[Purpose

This datasheet contains information about the 1.8 Volt Intel® Wireless Flash memory (W18) device
family. Section 1.0 provides a flash memory overview. Section 2.0 through Section 9.0 describe the
memory functionality. Section 10.0 describes the electrical specifications for extended temperature
product offerings. Packaging specifications and order information can be found in Appendix C and
Appendix D, respectively.

Nomenclature

Many acronyms that describe product features or usage are defined here:
* APSAutomatic Power Savings
* BBA Block Base Address
¢ CFI Common Flash Interface
* CUI Command User Interface
* EFP Enhanced Factory Programming
* FDI Flash Data Integrator
* NCNo Connect
¢ OTP One-Time Programmable
* PBA Partition Base Address
* RWE Read-While-Erase
* RWWRead-While-Write
¢ SRDStatus Register Data
* VF BGAVery thin, Fine pitch, Ball Grid Array
* WSMWrite State Machine

Conventions

Many abbreviated terms and phrases are used throughout this document:

* The term “1.8 V" refers to the full VCC voltage range of 1.7 V — 1.95 V (except where noted)
and “Vpp =12 V" refers to 12 V +5%.

* When referring to registers, the term set means the bit is a logical 1, and clear means the bit is
a logical 0.

* The terms pin and signal are often used interchangeably to refer to the external signal
connections on the package. (ball is the term used for VF BGA).

* A word is 2 bytes, or 16 bits.



| ]
1.8Voltntel®WirelessFlashMemory(W18)[ Int9|®

2.0

¢ Signal names are in all CAPS (see Section 2.3, “Signal Descriptions” on page 13.)

* \oltage applied to the signal is subscripted, for example, Vpp.

Throughout this document, references are made to top, bottom, parameter, and partition. To clarify
these references, the following conventions have been adopted:

* Ablock is a group of bits (or words) that erase simultaneously with one block erase
instruction.

* A main block contains 32 Kwords.
¢ A parameter block contains 4 Kwords.
¢ The Block Base Address (BBA) is the first address of a block.

* A partition is a group of blocks that share erase and program circuitry and a common status
register.

* The Partition Base Address (PBA) is the first address of a partition. For example, on a 32-
Mbit top-parameter device, partition number 5 has a PBA of 140000h.

* The top partition is located at the highest physical device address. This partition may be a
main partition or a parameter partition.

* The bottom partition is located at the lowest physical device address. This partition may be a
main partition or a parameter partition.

* A main partition contains only main blocks.
¢ A parameter partition contains a mixture of main blocks and parameter blocks.

¢ Atop parameter device (TPD) has the parameter partition at the top of the memory map with
the parameter blocks at the top of that partition. This was formerly referred to as top-boot
device.

* A bottom parameter device (BPD) has the parameter partition at the bottom of the memory
map with the parameter blocks at the bottom of that partition. This was formerly referred to as
bottom-boot block flash device.

DevicellDescription

2.1

10

This section provides an overview of the W18 device features, packaging, signal naming, and
device architecture.

Product[Overview

The W18 device provides Read-While-Write (RWW) and Read-White-Erase (RWE) capability
with high-performance synchronous and asynchronous reads on package-compatible densities with
a 16-bit data bus. Individually-erasable memory blocks are optimally sized for code and data
storage. Eight 4-Kword parameter blocks are located in the parameter partition at either the top or
bottom of the memory map. The rest of the memory array is grouped into 32-Kword main blocks.

The memory architecture for the W18 device consists of multiple 4-Mbit partitions, the exact

number depending on device density. By dividing the memory array into partitions, program or
erase operations can take place simultaneously during read operations. Burst reads can traverse

Datasheet
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partition boundaries, but user application code is responsible for ensuring that they don’t extend
into a partition that is actively programming or erasing. Although each partition has burst-read,
write, and erase capabilities, simultaneous operation is limited to write or erase in one partition
while other partitions are in a read mode.

Augmented erase-suspend functionality further enhances the RWW capabilities of this device. An
erase can be suspended to perform a program or read operation within any block, except that which
is erase-suspended. A program operation nested within a suspended erase can subsequently be
suspended to read yet another memory location.

After device power-up or reset, the W18 device defaults to asynchronous read configuration.
Writing to the device’s configuration register enables synchronous burst-mode read operation. In
synchronous mode, the CLK input increments an internal burst address generator. CLK also
synchronizes the flash memory with the host CPU and outputs data on every, or on every other,
valid CLK cycle after an initial latency. A programmable WAIT output signals to the CPU when
data from the flash memory device is ready.

In addition to its improved architecture and interface, the W18 device incorporates Enhanced
Factory Programming (EFP), a feature that enables fast programming and low-power designs. The
EFP feature provides the fastest currently-available program performance, which can increase a
factory’s manufacturing throughput.

The device supports read operations at 1.8 V and erase and program operations at 1.8 V or 12 V.
With the 1.8-V option, VCC and VPP can be tied together for a simple, ultra-low-power design. In
addition to voltage flexibility, the dedicated VPP input provides complete data protection when

Vep < Vppik:

This device allows 1/0 operation at voltages even lower than the minimum Vcq of 1.7 V. This
Extended Vccq range, 1.35V - 1.8 V, permits even greater system design flexibility.

A 128-bit protection register enhances the user’s ability to implement new security techniques and
data protection schemes. Unique flash device identification and fraud-, cloning-, or content-
protection schemes are possible through a combination of factory-programmed and user-OTP data
cells. Zero-latency locking/unlocking on any memory block provides instant and complete
protection for critical system code and data. An additional block lock-down capability provides
hardware protection where software commands alone cannot change the block’s protection status.

The device’s Command User Interface (CUI) is the system processor’s link to internal flash
memory operation. A valid command sequence written to the CUI initiates device Write State
Machine (WSM) operation that automatically executes the algorithms, timings, and verifications
necessary to manage flash memory program and erase. An internal status register provides ready/
busy indication results of the operation (success, fail, and so on).

Three power-saving features— Automatic Power Savings (APS), standby, and RST#- can
significantly reduce power consumption. The device automatically enters APS mode following
read cycle completion. Standby mode begins when the system deselects the flash memory by
de-asserting CE#. Driving RST# low produces power savings similar to standby mode. It also
resets the part to read-array mode (important for system-level reset), clears internal status registers,
and provides an additional level of flash write protection.

11
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2.2 PackagelDiagram

The W18 device is available in a 56 active-ball matrix with 0.75 mm ball pitch that is ideal for
board-constrained applications. Figure 1 shows device ballout.

Figure1.[b6[Active-BallMatrix

1 2 3 4 5 6 7 8 8 7 6 5 4 3 2 1
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O OO0 00O0 -
VCCQ DQ15 DQ6 DQ4  DQ2 DQl CE# A0 A0 CE# DQ1 DQ2 DQ4 DQ6 DQ15 VCCQ

F l‘--\\ l‘--\\ l’—_\\ l’--\\ l"_\\ l’--\\ l’--\\ l’--\\
WA I AW AW AW I AW, F
VSS DQ14 DQ13 DQll1 DQ10 DQ9 DQO  OE# OE# DQO DQ9 DQ10 DQ1l DQ13 DQl4  VSS

G l’—-‘\ l’—-‘\ I’—-‘\ l’—-‘\ ll—-\‘ Il—-\\ I’—-‘\ II—-\‘ G
I“ /', '\‘ ', I“ ', I“ "’ "‘ t" I\\ ” "\ "' II\ "' O O O O O O O O
DQ7 VSSQ DQ5 VCC DQ3 VCCQ DQ8 VSSQ VSSQ DQ8 VCCQ DQ3 VCC DQ5 VSSQ DQ7

ToplViewdBall[SideDown . .
CompletehkMarkMot[Shown BottomView[:BallSideUp

NOTES:
1. Onllbwerldensity(devices,Upper@ddress(ballsidanbefreated@sMC.[(Example:[For[32-Mbitldensity,[A21[@ndA22Willbe MC).]
2. See[Appendix[T,[Mechanicall$pecifications”[@n[page 95FbrihechanicalSpecificationsforihelpackage.
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2.3

[1.8[Voltdhtel®WirelessFlashMemory(W18)

SignallDescriptions

Table 1 describes ball usage.

Table[1.0 SignalDescriptions

Symbol

Type

Name@nd[Function

A[22:0]5

ADDRESSINPUTS: [Forlhemoryladdresses.[32Mbit:[A[20:0]; 64 Mbit:[A[21:0];[128Mbit: [A[22:0]

D[15:0]

1/0

DATAINPUTS/OUTPUTS: Ihputsldataf@andi@éommandsduringwrite[@ycles;0utputsidatalduringd
memory,[Status(iegister, [protectionegister,[@andéonfigurationdodefeads.Datalpinsfloatiwhenfhe
chip@ridutputs@reldeselected.Datalislinternally Tatchedlduringwrites.

ADV#

ADDRESSIVALID:[ADV#lihdicatesValid[address[presencelon@ddresslihputs.DuringSynchronous
read[@perations,(allladdresses(arellatched@n[ADV#'sltisinglédgelorfhebextMalid[CLK@dgeWwith
ADV#[lbw,Whichever[@ccurs(first.0J

CE#

CHIPENABLE:[Asserting[CE#[@ctivates(ihternalldontrollbgic, IO Buffers,[decoders,@ndSense@mps.O
De-asserting[CE#{deselectstheldevice,[placesl(itlih[Standbymhode,@ndii-states(all Butputs.

CLK

CLOCK:[CLKBynchronizesltheldevicelibfhelSystembusfrequencylduringS8ynchronousieads@nd]
increments[@nlinternall@ddress(generator.uringSynchronous(fead@perations,@ddresses(arelatched
on[ADV#'srisingleédge(ortheMextNalid[CLK[@dgeWith[ADV#(Ibw, Whicheverléccurs(irst.

OE#

OUTPUTENABLE:When[@sserted,[OE#[@nablestheldevice’sdutputldataBuffersiduringlaiead@ycle.O
When[DE#(is[deasserted,[dataldoutputs(are [placedlih@high-impedancelstate.

RST#

RESET: Whenlbw, RS T#[fesetslihternal@utomation(andlihhibitsiwrite[@perations.Thisprovides[datall
protectionlduring(power(iransitions.de-assertingIRST#[enablesMormaldperation@ndplacesihe
devicelih@@asynchronous(tead-arrayfhode.

WAIT

WAIT: TheWVAITSignallhdicatesMalid[datalduringSynchronousfeadmodes.lt[danBedonfiguredfoBe
asserted-highor@sserted-lowbased@nBit(106ffhe[ConfigurationRegister. WAIT (s {ri-stated (f[CE# 5]
deasserted.(WAIT(isMot[gated By [OE#.

WE#

WRITEENABLE: WE#[G@ontrolsiwritesbfhe[CUI@nd[@Array.[Addresseslandldatalarelatchedonfhed
risingl@édge@fIWE#.

WP#

WRITE[PROTECT: [Disables/enablesthellbck-downfunction.When[WP#ls@sserted, thelbck-down
mechanismis@nabled@andblocksharkedIbck-downldannotbenlockedfhroughlSoftware.[Seel]
Section(7.1,[Blockllock[Operations”@n[page 38or(detailsionblocklbcking.

VPP

Pwr/l

ERASEANDPROGRAMPOWER:[ANalidMoltage@nlthisipin@llows@rasing@riprogramming.Memory[]
contents[@annotBe@lteredWhenVppEVpp| k. Block@rasel@ndprogram@tihvalidVppMoltagesShould[
notbe@ttempted.

SetlVppEV Horlih-systemlprograml@and(@raseloperations.[Tolaccommodatefesistorordiodedrops
from(the(System(Supply,thelV|ylevel6fVppganbe@slbwasVpp, min. Vpphustiemain@bove Vpp, O
minb(performlih-systemlashnodification. (VPP haybe 0V [duringfeadOperations.

Vppoganbe@ppliedibhainblocksfor1000@yclesihaximum@ndibparameterBlocksfbr2500Gycles.;
VPP@anbeldonnectedib2 VIorlaldumulativeotalotioéxceedBOMours. ExtendedWseofthispind
at(12 VmhayTeduceBlockl@ycling@apability.

VCC

Pwr

DEVICEPOWERSUPPLY:Writes[arelihhibited@tlVcc V| ko.[Deviceldperations@tihvalid VO
voltagesShouldbotbe@ttempted.

VCCQ

Pwr

OUTPUTIPOWERISUPPLY: [Enables@llButputsibBedriven@t¥ ccq. Thisihputhay Belfieddirectlyfol]
VCC.

VSS

Pwr

GROUND: [Pinsffor@lllihternalldeviceGircuitryustbel@onnected b System(ground.

VSSQ

Pwr

OUTPUTIGROUND:[Providesigroundib@llidutputsiwhichl@redrivenByWVCCQ.[ThisSignalihayBe fied |
directlyfo[VSS.

DU

DON'TIUSE: omotWise fhispin.ThispinS8houldmotbeldonnectedioanypowerSupplies,Signalsord
otherlpins(andhustbe[floated.

NC

NOICONNECT: INolihternall@onnection;@anbeldrivenorfloated.

Datasheet
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2.4

14

MemoryMap@nd[Partitioning

The W18 device is divided into 4-Mbit physical partitions, which allows simultaneous RWW or
RWE operations and allows users to segment code and data areas on 4-Mbit boundaries. The
device’s memory array is asymmetrically blocked, which enables system code and data integration
within a single flash device. Each block can be erased independently in block erase mode.
Simultaneous program and erase operations are not allowed; only one partition at a time can be
actively programming or erasing. See Table 2, “Bottom Parameter Memory Map” on page 15 and
Table 3, “Top Parameter Memory Map” on page 16.

The 32-Mbit device has eight partitions, the 64-Mbit device has 16 partitions, and the 128-Mbit
device has 32 partitions. Each device density contains one parameter partition and several main
partitions. The 4-Mbit parameter partition contains eight 4-Kword parameter blocks and seven 32-
Kword main blocks. Each 4-Mbit main partition contains eight 32-Kword blocks each.

The bulk of the array is divided into main blocks that can store code or data, and parameter blocks

that allow storage of frequently updated small parameters that are normally stored in EEPROM. By
using software techniques, the word-rewrite functionality of EEPROMSs can be emulated.

Datasheet



Table2.00 Bottom[ParameterMemoryMap

[1.8[Voltdhtel®Wireless[FlashMemory{W18)

Sizel] BIkZ 32Mbit BIKE® 64Mbit BIKE® 128Mbit
(KwW)
ool 32 262 | 7F8000-7FFFFF
S o
Q-5
g
X ©
ho| 32 135 | 400000-407FFF
o 32 134 | 3F8000-3FFFFF 134 | 3F8000-3FFFFF
0.2
£
w32 71 200000-207FFF 71 200000-207FFF
ol 32 70 1F8000-1FFFFF 70 1F8000-1FFFFF 70 | 1F8000-1FFFFF
o
o |SE
SI2E a2 39 100000-107FFF 39 100000-107FFF 39 100000-107FFF
£l | 32 38 | OF8000-OFFFFF 38 | OF8000-OFFFFF 38 | OF8000-OFFFFF
= |02
es
o8 32 31 | 0C0000-OC7FFF 31 | 0C0000-OC7FFF 31 | 0CO0000-0C7FFF
ol 32 30 | 0B8000-OBFFFF 30 | OBB8000-OBFFFF 30 | OB8000-OBFFFF
\:Iig
25
o8| 32 23 080000-087FFF 23 080000-087FFF 23 080000-087FFF
| 32 22 078000-07FFFF 22 078000-07FFFF 22 | 078000-07FFFF
Elﬁg
25
o8& =32 15 040000-047FFF 15 040000-047FFF 15 040000-047FFF
< 32 14 038000-03FFFF 14 | 038000-03FFFF 14 | 038000-03FFFF
& < 32 008000-00FFFF 8 008000-00FFFF 8 008000-00FFFF
£ % 4 007000-007FFF 007000-007FFF 7 007000-007FFF
5|
S 4 0 000000-000FFF 0 000000-000FFF 0 000000-000FFF

Datasheet
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1.8Voltlhtel®WirelessFlashMemory(W18)0 In

Table[3.00 TopParameterMemoryMap

(iI\Z/\?)D BIK# 32IMbit0] BIKE# 64Mbit BIK# 128Mbit0]
< 4 70 | 1FFO00-1FFFFF 134 | 3FF000-3FFFFF 262 | 7FFO00-7FFFFF
g 4 63 | 1F8000-1F8FFF 127 | 3F8000-3F8FFF 255 | 7F8000-7F8FFF
$1E | = 62 | 1F0000-1F7FFF 126 | 3F0000-3F7FFF 254 | 7F0000-7F7FFF
5|8
®©
&6 = 56 | 1C0000-1C7FFF 120 | 3C0000-3C7FFF 248 | 7C0000-7C7FFF

J = 55 | 1B8000-1BFFFF 119 | 3B8000-3BFFFF 247 | 7B8000-7BEFFF
0=
2%
5§ =22 48 | 18000-187FFF 112 | 380000-387FFF 240 | 780000-787FFF
] =2 47 | 178000-17FFFF 111 | 378000-37FFFF 239 | 778000-77FFFF
=
2y
5§ 22 40 | 140000-147FFF 104 | 340000-347FFF 232 | 740000-747FFF
J = 39 | 138000-13FFFF 103 | 338000-33FFFF 231 | 738000-73FFFF
O
228
S|68 =2 32 | 100000-107FFF 96 | 300000-307FFF 224 | 700000-707FFF
g
= 4 = 31 | OF8000-OFFFFF 95 | 2F8000-2FFFFF 223 | 6F8000-6FFFFF
3 S
= I:IE
3
& = 0 | 000000-007FFF 64 | 200000-207FFF 192 | 600000-607FFF
J 32 63 | 1F8000-1FFFFF 191 | 5F8000-5FFFFF
0.8
22
S8 32 0 | 000000-007FFF 128 | 400000-407FFF
oo 32 127 | 3F8000-3FFFFF
c O]
o=
£E
2
58 =2 0 | 000000-007FFF
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3.0

[1.8[Voltdhtel®WirelessFlashMemory(W18)

DevicelDOperations

This section provides an overview of device operations. The 1.8 Volt Intel® Wireless Flash memory
family includes an on-chip WSM to manage block erase and program algorithms. Its CUI allows
minimal processor overhead with RAM-like interface timings.

3.1 Bus[Operations
Table[4.00 Bus[Operations
Mode Notes RST# CE# OE# WE# ADV# WAIT D[15:0]
Read 4 V|H V||_ V||_ V|H V||_ See[Note DOUT
Output[IDisable 1 V|H V||_ V|H V|H X HIgh—Z HIgh—Z
Standby 1 \m Vi X X X High-Z High-Z
Reset 12 Vi X X X X High-Z High-Z
Write 3 V|H V”_ V|H V|L V”_ ngh-Z D|N
NOTES:

1. XhustbelV,, [orV,yHor@ontrolpinsland@addresses.

2. RST#nustbelatVgg20.2[Vibneetfhe haximumSpecified[power-downdurrent.

3. ReferlibfheTable 6,FBus[CycleDefinitions"Onlpage 22{orlalidD,\during@ivrite[operation.
4. WAITs0nlyNalidduringSynchronous(arrayfead(0perations.

3.1.1

Datasheet

Read

The 1.8 Volt Intel Wireless Flash memory has several read configurations:
¢ Asynchronous page mode read.

¢ Synchronous burst mode read — outputs four, eight, sixteen, or continuous words, from main
blocks and parameter blocks.

Several read modes are available in each partition:
¢ Read-array mode: read accesses return flash array data from the addressed locations.

* Read identifier mode: reads return manufacturer and device identifier data, block lock status,
and protection register data. Identifier information can be accessed starting at 4-Mbit partition
base addresses; the flash array is not accessible in read identifier mode.

* Read query mode: reads return device CFI data. CFl information can be accessed starting at
4-Mbit partition base addresses; the flash array is not accessible in read query mode.

* Read status register mode: reads return status register data from the addressed partition. That
partition’s array data is not accessible. A system processor can check the status register to
determine an addressed partition’s state or monitor program and erase progress.

All partitions support the synchronous burst mode that internally sequences addresses with respect
to the input CLK to select and supply data to the outputs.

Identifier codes, query data, and status register read operations execute as single-synchronous or
asynchronous read cycles. WAIT is asserted during these reads.

17
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3.1.2

3.1.3

3.14

18

Note:

Access to the modes listed above is independent of Vpp. An appropriate CUI command places the
device in a read mode. At initial power-up or after reset, the device defaults to asynchronous read-
array mode.

Asserting CE# enables device read operations. The device internally decodes upper address inputs
to determine which partition is accessed. Asserting ADV# opens the internal address latches.
Asserting OE# activates the outputs and gates selected data onto the 1/0O bus. In asynchronous
mode, the address is latched when ADV# is deasserted (when the device is configured to use
ADV#). In synchronous mode, the address is latched by either the rising edge of ADV# or the
rising (or falling) CLK edge while ADV# remains asserted, whichever occurs first. WE# and RST#
must be at deasserted during read operations.

If only asynchronous reads are to be performed in your system, CLK should be tied to a valid V|4
level, WAIT signal can be floated and ADV# must be tied to ground.

BurstSuspend

The Burst Suspend feature allows the system to temporarily suspend a synchronous burst operation
if the system needs to use the flash address and data bus for other purposes. Burst accesses can be
suspended during the initial 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.

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

Within the device, CE# gates WAIT. Therefore, during Burst Suspend WAIT remains asserted and
does not revert to a high-impedance state when OE# is deasserted. This can cause contention with
another device attempting to control the system’s READY signal during a Burst Suspend. System
using the Burst Suspend feature should not connect the device’s WAIT signal directly to the
system’s READY signal.

Refer to Figure 26, “Burst Suspend” on page 73.

Standby

De-asserting CE# deselects the device and places it in standby mode, substantially reducing device
power consumption. In standby mode, outputs are placed in a high-impedance state independent of
OE#. If deselected during a program or erase algorithm, the device shall consume active power
until the program or erase operation completes.

Reset

The device enters a reset mode when RST# is asserted. In reset mode, internal circuitry is turned
off and outputs are placed in a high-impedance state.

After returning from reset, a time tpqy is required until outputs are valid, and a delay (tppwy) is
required before a write sequence can be initiated. After this wake-up interval, normal operation is
restored. The device defaults to read-array mode, the status register is set to 80h, and the
configuration register defaults to asynchronous page-mode reads.

Datasheet



3.1.5

3.2

Datasheet

[1.8[Voltdhtel®WirelessFlashMemory(W18)

If RST# is asserted during an erase or program operation, the operation aborts and the memory
contents at the aborted block or address are invalid. See Figure 32, “Reset Operations Waveforms”
on page 80 for detailed information regarding reset timings.

Like any automated device, it is important to assert RST# during system reset. When the system
comes out of reset, the processor expects to read from the flash memory array. Automated flash
memories provide status information when read during program or erase operations. If a CPU reset
occurs with no flash memory reset, proper CPU initialization may not occur because the flash
memory may be providing status information instead of array data. 1.8 Volt Intel Flash memories
allow proper CPU initialization following a system reset through the use of the RST# input. In this
application, RST# is controlled by the same CPU reset signal, RESET#.

Write

A write occurs when CE# and WE# are asserted and OE# is deasserted. Flash control commands
are written to the CUI using standard microprocessor write timings. Proper use of the ADV# input
is needed for proper latching of the addresses. Refer to Section 11.3, “AC Write Characteristics” on
page 74 for details. The address and data are latched on the rising edge of WE#. Write operations
are asynchronous; CLK is ignored (but still may be kept active/toggling).

The CUI does not occupy an addressable memory location within any partition. The system
processor must access it at the correct address range depending on the kind of command executed.
Programming or erasing may occur in only one partition at a time. Other partitions must be in one
of the read modes or erase suspend mode.

Table 5, “Command Codes and Descriptions” on page 20 shows the available commands.
Appendix A, “Write State Machine States” on page 83 provides information on moving between
different operating modes using CUI commands.

Device[Commands

The device’s on-chip WSM manages erase and program algorithms. This local CPU (WSM)
controls the device’s in-system read, program, and erase operations. Bus cycles to or from the flash
memory conform to standard microprocessor bus cycles. RST#, CE#, OE#, WE#, and ADV#
control signals dictate data flow into and out of the device. WAIT informs the CPU of valid data
during burst reads. Table 4, “Bus Operations” on page 17 summarizes bus operations.

Device operations are selected by writing specific commands into the device’s CUI. Table 5,
“Command Codes and Descriptions” on page 20 lists all possible command codes and
descriptions. Table 6, “Bus Cycle Definitions” on page 22 lists command definitions. Because
commands are partition-specific, it is important to issue write commands within the target address
range.
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1.8Voltntel®Wireless [FlashMemory[(W18)[

Table3.00 Command[Codes@ndDescriptions{Sheet[1[6f[2)

Devicell

Operation Code Command Description
FFh | ReadArray Places(Selected(partition(ihfead-arraymode.
70h Read[S$tatusd Places(Selected[partition(ih[Status(fegisterfeadfnode. T he[partition@ntersthisCO
Register model(after@ProgramorErase(@ommandlislissuedblit.
Putsthe(Selectedpartitioniheadidentifieriinode.Device feadsfrompartition
90h | Read(dentifier addresses[@utputihanufacturer/devicel¢odes,Gonfiguration(fegister(data, Block
Read lock(Status,[@r[protection(fegister(dataonD[15:0].
Puts(ihe[@ddressed[partitionlihifeadqueryimode.Devicefeadsfrom(ihepartition]
98h | ReadQuery addresses[0utput[CFIihformation[on[D[7:0].
Clear[Status[] TheWSMI(dan(Setfhe(Statusegister’sblockIbck(SR[1]), Vpp{SR[3]),[program
50h Register (SR[4]),@anderase[(SR[5])Statusbits, Dutlitldannotldlearfhem.[$R[5:3,1][dan
9 onlyBeldlearedbylaldevicefesetlorfhroughlihe Clear[Btatus[Registerl@ommand.
This[preferredprogram@ommand’s(firstidyclelpreparesihe[CUIfor@program
Word®roaram operation.[TheSecond@yclelatchesladdress(andidata, [@andlexecutesithe(WSMUO
40h Setu 9 program(algorithm[atthisdbcation. [StatusfegisterpdatesdccurivhenCE#6r0
P OE#lis[ibggled.[AlReadArrayldommandlisequiredfbeadlarraydatalafter]
programming.
10h | Alternate[Setup EquivalentiblalProgramBetupléommand{40h).0
Program
Thislprogram@ommand(activatesEFP hode.Thefirstwrite@ycleSetsupihe
30h | EFPSety command.IfitheSecond[@ycleis@AnEFP[Confirml@ommand{D0Oh), Subsequent
P writes[provide[program(data. [Alllother@ommands(areignored@fterEFP hodel
begins.
) IftheffirstdommandiasEFP[Setup(30h),the[CUlTatchesihel@ddressl@anddata,]
DOh | EFPITonfirm andpreparestheldevicefbrEFPMmode.
Thisl@ommand(preparesfhe[CUl{forBlock[Erase.Theldevicelérasestheblockl]
20h | EraseSetu addressedbythelEraseConfirm@ommand.fifhe MextiCommandlisotErase]
p Confirm,[the[CUl[Sets(Status(fegisterbits[SR[5:4] fblihdicate[@ommandSequence]
errorf@andplaces(thelpartition[ihfhe [fead(Statusfegisterimode.
Erase Iftheffirsti@ommandWasErase$Setup(20h),fhe[CUlTatches(address@anddata,]
and[erases(theBlocklihdicatedbythe(@raseldonfirm(@ycle(address.During]
DOh | EraselConfirm program(or(érase,fhepartitiondespondsonlyfoRead[Status(Register,[Program]
Suspend,@ndEraselSuspendldommands.[CE#0r[OE#{ogglelipdates(status]
registerldata.
Thisl@ommand, issued(at@nyldevicel@ddress,Suspends(theurrentlyl@xecuting]
Program0 program(or(éraseOperation.[Statusegister(datalindicatesthe@perationWas]
BOh | Suspendlor successfullySuspendedif(SR[2]{(programSuspend)0r[SR[6][(eraseSuspend)]
Suspend Erase[Suspend and3R[7]@reSet.[TheWSMIemainslhfheSuspended(Statefegardlessofl
control(Signal(States((exceptRST#).
DOh SuspendO Thisl@ommand,issued(@t@nyldeviceladdress, fesumes(the[Suspendedprogram]
Resume orlérasel®peration.
Thisl@ommand[preparesihe[CUlIbckdonfiguration.dftheMexti@ommandlishotO
60h | Lock[Setup LockBlock,WnlockBlock,@rIlock-Down,the[CUISets[SR[5:4]{blihdicate]
command(Sequencelérror.
01h | LockMlock gli;lltla(mrewousmommandMas[llock[$etupl1]60h),%eKEUIDbcksmﬂelﬁddressedD
Block[Locking
IfthelpreviousidommandiasllockSetup(60h),the[CUllatchesthel@ddress@and]
DOh | UnlockBlock unlocks(the@ddressedblock. If[previouslylbcked-down,thedperationthasmoll
effect.
2Fh | Lock-Down Ifthepreviousldommandwas(llock$etup(60h),fhe[CUIlTatchesiheladdressandl

locks-down(theladdressedblock.
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[1.8[Voltdhtel®WirelessFlashMemory(W18)

Table5.00 Command[CodeslandDescriptions{Sheet2[0f[2)

Operation Code C(?ni\%;i% Description
Protectionr] Thisommandmrepares[theE(DUI[’EorﬁmrotectionElegistermrogram@pe_ration.;fhe[l
Protection coh | Program secondEycle[[atchesif_’:\ddressmr!dmlata,Bnd@tarts[ﬁheNVSM‘smrotectlonmeg!sterD
Setup program(dr(Ibck@lgorithm.Toggling[CE#Or[OE#pdatestheflash(Status(register(]
data.[Joead(@rrayldatalafter(programming,issue@ReadArray[@ommand.
Configurations] This_IZ’:ommandIDreparesEtheE(EUI[fbrElIeviceEtonfiguration.[II[$<_at[(DonfigurationD
60h Setup Register(ismotfheMextidommand,fheCUISets[SR[5:4]{blihdicate[@ommand
sequenceleérror.
Configuration
Set Iftheprevious[@ommandivas[Configuration[$etup{(60h),the[CUlTatchesthe
03h | Configurationd addressfandiwritestheldatafrom[A[15:0]lhtofheldonfiguration(fegister.(]
Register Subsequentlfead(@perations(access(arrayldata.

NOTE: Dolmotisellinassignedldommands.Ihtelfeserves(thelrightiolfedefinetheseldodesforfuturefunctions.

Datasheet
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1.8Voltntel®Wireless [FlashMemory[(W18)[ In

Table[®.00 Bus[CycleDefinitions

FirstBus[Cycle SecondBus[Cycle
Operation Command nglseg T - T -
Oper Addr Data” Oper Addr Data®
Read[Array/Reset 21 Write PnA FFh Read AngraeiE ADr;zta;/D
Read[Identifier >[2 Write PnA 90h Read PBA+IA IC
Read Read[@Query 202 Write PnA 98h Read | PBA+QA| QD
Read[Status[Register 2 Write PnA 70h Read PnA SRD
Clear[StatusRegister 1 Write XX 50h
BlockErase 2 Write BA 20h Write BA DOh
Program Word[Program 2 Write WA 40h/10h Write WA WD
and EFP >2 Write WA 30h Write WA DOh
Erase Program/Erase[$uspend 1 Write XX BOh
Program/EraseResume 1 Write XX DOh
LockBlock 2 Write BA 60h Write BA 01h
Lock UnlockBlock 2 Write BA 60h Write BA DOh
Lock-Down[Block 2 Write BA 60h Write BA 2Fh
ProtectionProgram 2 Write PA COh Write PA PD
Protection
Lock[ProtectionProgram 2 Write LPA COh Write LPA FFFDh
Configuration | Set[Configuration(Register 2 Write CD 60h Write CD 03h
NOTES:

1.

3.

22

First-cycleldommand[@ddressesShouldbefheSamelas(thedperation’sfarget@ddress. Examples:{helfirst-cycle@ddressforl]
the[Read(Identifierl@ommandShouldBelfheSame@stheldentification(¢ode@ddress{IA); theirst-cycle@address(forithe Word ]
Program@ommand(ShouldbefheSamelasiheWordaddress(WA)Ibbeprogrammed;thefirst-cycleladdressipbriheErase/
Program[Buspendi@ommand(shouldBefheSamelasiheladdressiWithintheBlockbbeSuspended; etc.
XXE[AnyNalidiaddresswithinfheldevice.

IAZIdentification[@ode[address.

BAZBlock[Address.[Anyladdressiwithin[@Specificlblock.
LPAEMock[ProtectionAddresslisdbtainedfromihelCFl{throughfheReadQueryldommand).The[1.8VoltIhtelWireless[
Flashmhemoryfamily’s[LPA[s[@t[0080h.

PAZWserlprogrammable4-word[protectionaddress.

PnAZ[Any@ddressiwithinlaSpecificlpartition.

PBAEPartitionBaselAddress.TheNery(irstiaddressofaparticular partition.

QAZ[Queryldodeladdress.

WAE[Word@ddress[ofiinemorydbcationfobewritten.

. SRDZ[Statuslregister(data.

WD EDatalibbeWritten@tIbcationWA.

ICZdentifierldodeldata.

PDEFUserprogrammable4-word[protection(data.

QDFQueryldodeldatalonD[7:0].
CDE[Configuration(fiegisterldodeldatalpresenteddn(deviceladdresses[A[15:0].[A[MAX:16]@ddressbits@an(Selectlany]
partition.[SeelTable 13,[ConfigurationRegisterDefinitions”onlpage 47 forldonfigurationfegisterBitsidescriptions.
Commands(otherfhanthoseShown[above@refeservedbydntelforfutureldeviceimplementationsfandShouldhotbellised.
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Command[$equencing

When issuing a 2-cycle write sequence to the flash device, a read operation is allowed to occur
between the two write cycles. The setup phase of a 2-cycle write sequence places the addressed
partition into read-status mode, so if the same partition is read before the second “confirm” write
cycle is issued, status register data will be returned. Reads from other partitions, however, can
return actual array data assuming the addressed partition is already in read-array mode. Figure 2 on
page 23 and Figure 3 on page 23 illustrate these two conditions.

Figure2.[NormalWriteland [Read[Cycles

Figurel3.[nterleaving@R2-CycleWrite[SequenceWwith@n[ArrayRead

AddressA] [ Paritionia @K Partitiona @K Parition  IIEGEGE
WE#W]

OE#(G]

DatalQ] 20h DOh FFh
BlockErasel[Betup BlockEraselConfirm Read[Array

AddressTA] I Patition® @K Paritiond @K Partition® K Partition @l
WE#[W]

OE#[G]

DatallQ] FFh 20h ArrayData DOh
Read[Array Erasel[Setup BusRead EraselConfirm

By contrast, a write bus cycle may not interrupt a 2-cycle write sequence. Doing so causes a
command sequence error to appear in the status register. Figure 4 illustrates a command sequence
error.

Figured.Omproper[Command[$equencing

Datasheet

AddressA] [l ParitionX K ParttionlY M PartitionX ¥ ParitionX G
WE#W]
OE#(IG]

DatalD/Q] 20h FFh DOh SRMata |
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4.0

Read[@perations

4.1

4.2

Read[Array

The Read Array command places (or resets) the partition in read-array mode and is used to read
data from the flash memory array. Upon initial device power-up, or after reset (RST# transitions
from V,_to V), all partitions default to asynchronous read-array mode. To read array data from
the flash device, first write the Read Array command (FFh) to the CUI and specify the desired
word address. Then read from that address. If a partition is already in read-array mode, issuing the
Read Array command is not required to read from that partition.

If the Read Array command is written to a partition that is erasing or programming, the device
presents invalid data on the bus until the program or erase operation completes. After the program
or erase finishes in that partition, valid array data can then be read. If an Erase Suspend or Program
Suspend command suspends the WSM, a subsequent Read Array command places the addressed
partition in read-array mode. The Read Array command functions independently of Vpp.

Read[DevicelD

The read identifier mode outputs the manufacturer/device identifier, block lock status, protection
register codes, and configuration register data. The identifier information is contained within a
separate memory space on the device and can be accessed along the 4-Mbit partition address range
supplied by the Read Identifier command (90h) address. Reads from addresses in Table 7 retrieve
ID information. Issuing a Read Identifier command to a partition that is programming or erasing
places that partition’s outputs in read ID mode while the partition continues to program or erase in
the background.

Table([7.0 Devicelldentification[Codes(Sheet[1[0f[2)

24

Address?!
Iltem Data Description
Base Offset

ManufacturerdD Partition 00h 0089h

8862h 32-Mbit(TPD

8863h 32-MbitBPD

8864h 64-Mbit(TPD
DevicellD Partition 01h

8865h 64-MbitBPD

8866h 128-Mbit(TPD

8867h 128-MbitBPD

DO Blockisnlocked
BlockLock[Status®@ Block 02h

DO=O Blocklis[lbcked

D1=0 Blocklismotlbcked-down
Block@Lock-DownStatus® Block 02h

D1E=O Blockiis[bckeddown
Configuration[Register Partition 05h RegisterData
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Tablel7.0 Devicelldentification[Codes[(Sheet2[6f[2)

4.3

4.4

Datasheet

Address?
Item Data Description
Base Offset
ProtectionRegisterllock(Status | Partition 80h LockData
Multiplefeads(fequiredfbread]
Protection[Register Partition 81h[EB8h | RegisterData | theléntire[128-bitlProtection
Register.

NOTES:

1. The@ddresslisgonstructedfrom(abasel@ddressplus@anioffset.[Foriéxample, fbreadtheBlock@ockStatus]
forblockumber380h[ABPD,Setfheladdress(ibfheBBAIOF8000h)plusfheldffset{02h),lle.[0F8002h.00
Then[@xaminebit0[6ftheldataibldetermineliftheMlock(islbcked.

2. SeelSection(7.1.4,["Blocklock[$tatus”on(page 40foritalidlbck(status.

Read[Query[(CFI)

This device contains a separate CFl query database that acts as an “on-chip datasheet.” The CFI
information within this device can be accessed by issuing the Read Query command and supplying
a specific address. The address is constructed from the base address of a partition plus a particular
offset corresponding to the desired CFI field. Appendix B, “Common Flash Interface” on page 86
shows accessible CFI fields and their address offsets. Issuing the Read Query command to a
partition that is programming or erasing puts that partition in read query mode while the partition
continues to program or erase in the background.

Read[Status[Register

The device’s status register displays program and erase operation status. A partition’s status can be
read after writing the Read Status Register command to any location within the partition’s address
range. Read-status mode is the default read mode following a Program, Erase, or Lock Block
command sequence. Subsequent single reads from that partition will return its status until another
valid command is written.

The read-status mode supports single synchronous and single asynchronous reads only; it doesn’t
support burst reads. The first falling edge of OE# or CE# latches and updates status register data.
The operation doesn’t affect other partitions’ modes. Because the status register is 8 bits wide, only
DQ [7:0] contains valid status register data; DQ [15:8] contains zeros. See Table 8, “Status
Register Definitions” on page 26 and Table 9, “Status Register Descriptions” on page 26.

Each 4-Mbit partition contains its own status register. Bits SR[6:0] are unique to each partition, but
SR[7], the Device WSM Status (DWS) bit, pertains to the entire device. SR[7] provides program
and erase status of the entire device. By contrast, the Partition WSM Status (PWS) bit, SR[0],
provides program and erase status of the addressed partition only. Status register bits SR[6:1]
present information about partition-specific program, erase, suspend, Vpp, and block-lock states.
Table 10, “Status Register Device WSM and Partition Write Status Description” on page 26
presents descriptions of DWS (SR[7]) and PWS (SR[0]) combinations.
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Tablel8.00 Status[RegisterDefinitions

DWS ESS ES PS VPPS PSS DPS PWS
7 6 5 4 3 2 1 0
Table©.0 Status[RegisterDescriptions
Bit Name State Description
DWS 0= DeviceWSMIsBusy SR[7]lihdicates[@raselor(program¢ompletionlinthe
7 . ) device.[SR[6:1]@relihvalidwhile[SR[7]Z0.[$eelTable]
DeviceVSMBtatus | 1=DeviceIVSMIsReady 10forWalid R[7]@ndSR[0]Gombinations.
ESS OZ(Eraselihprogress/completed Afterlissuing@nEraseSuspendidommand, the(WSMO
6 haltslandSets[SR[7][@nd3R[6].[SR[6]emains(SetntilC]
Erase[Suspend(Status | 1=[Erase(Suspended thedevicefeceives@nEraseResume@ommand.
5 ES O [EraselSuccessful SR[5]lsEetlfan@ttempted@rase failed.[ALCommand
Erase[Status 1ZFEraselérror SequencelErrorlisiihdicatedwhen(SR[7,5:4][@relSet.
PS OE[Programlsuccessful )
4 SR[4]lk[Setlfthe W SMfailedfoprogram@iword.
Program[Status 1=[Programlerror
VPPS EL A 0)4 ThelVSMihdicatesthe Vpplevellafterfprogramior
3 PP ) eraseldompletes.[$SR[3]doesDotprovide@ontinuousd
VPP[Status 1EVppllbwldetect,[@peration[@aborted Vpplfeedback@ndisn'tiguaranteed WhenVppZVpp1o.
PSS 0& ProgramiinProgress/completed Afterfeceiving@Program3uspendidommand,the
2 ProgramBuspendC] WSMMaltséxecution@ndSets[SR[7]@ndSR[2].[(TheyO
Status 1=[Programisuspended remain(SetDntilAResumedommandiseceived.
DPS O=nlocked IfAn(erasedriprogram@perationis@ttemptedfo@l]
1 DeviceProtectSiat 1Z[Aborted@rase/program@ttempton| lockedBlock (ifWP#ZV, ),fhe WSMSets[SR[1]@ndC
evicellProtectlstatus | |\ edmblock abortsthe(@peration.
OE[This[partitionlisBusy, But@nlyif] Addressed(partition(is[@rasing@r[programming.ThEFPT
PWS SR[7]:O%} Y y mode,[$BR[0]lihdicatesfhatlaldata-streamwordhas[]
0 » . . finished[programming[orirerifyingldependingdnihed
Partition[Write [Status 1Em\rlothermart|t|onlIS[busy,[ﬂ»utlI:bnlyDTD particularEFPPhase. SeeTable[10forvalid SR[7]@nd0]
SR[7]=0 SR[0][@ombinations.

Table[10.[Btatus[RegisterDeviceWSMland PartitionWrite[StatusDescription

DWs PWS Description
(SR[7D) (SR[O])

0 0 Theladdressed[partitionlis[performinglalprogram/erasel@peration.
EFP:[devicelhas(finishedprogrammingoriVerifying(data, @rlis[feadyfor(data.

0 1 Alpartition(étherfhaniheldne@urrently@ddressed(is[performing@lprogram/eraseldperation.
EFP:{heldevicelis@ither[programminglorierifyingdata.
Nolprogram/erasel@peration(isih(progresslih@nypartition.(Erase@ndProgramSuspendbits[((SR[6,2])0

1 0 indicateWhether@ther[partitions@re[Suspended.

EFP:[iheldeviceas[éxited[EFP[mode.
1 1 Won'tldccurlih[Standardprogram(or(@raselinodes.
EFP:[fhis[@ombination[doesotdccur.
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Clear[Status[Register

The Clear Status Register command clears the status register and leaves all partition output states
unchanged. The WSM can set all status register bits and clear bits SR[7:6,2,0]. Because bits
SR[5,4,3,1] indicate various error conditions, they can only be cleared by the Clear Status Register
command. By allowing system software to reset these bits, several operations (such as
cumulatively programming several addresses or erasing multiple blocks in sequence) can be
performed before reading the status register to determine error occurrence. If an error is detected,
the Status Register must be cleared before beginning another command or sequence. Device reset
(RST# = V) also clears the status register. This command functions independently of Vpp

Program[@©perations

5.1

Datasheet

Word[Program

When the Word Program command is issued, the WSM executes a sequence of internally timed
events to program a word at the desired address and verify that the bits are sufficiently
programmed. Programming the flash array changes specifically addressed bits to 0; 1 bits do not
change the memory cell contents.

Programming can occur in only one partition at a time. All other partitions must be in either a read
mode or erase suspend mode. Only one partition can be in erase suspend mode at a time.

The status register can be examined for program progress by reading any address within the
partition that is busy programming. However, while most status register bits are partition-specific,
the Device WSM Status bit, SR[7], is device-specific; that is, if the status register is read from any
other partition, SR[7] indicates program status of the entire device. This permits the system CPU to
monitor program progress while reading the status of other partitions.

CE# or OE# toggle (during polling) updates the status register. Several commands can be issued to
a partition that is programming: Read Status Register, Program Suspend, Read Identifier, and Read
Query. The Read Array command can also be issued, but the read data is indeterminate.

After programming completes, three status register bits can signify various possible error
conditions. SR[4] indicates a program failure if set. If SR[3] is set, the WSM couldn’t execute the
Word Program command because Vpp was outside acceptable limits. If SR[1] is set, the program
was aborted because the WSM attempted to program a locked block.

After the status register data is examined, clear it with the Clear Status Register command before a
new command is issued. The partition remains in status register mode until another command is
written to that partition. Any command can be issued after the status register indicates program
completion.

If CE# is deasserted while the device is programming, the devices will not enter standby mode until
the program operation completes.
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Figure3.Word[Program[Flowchart

5.2
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WORDPROGRAMPROCEDURE

BUS. Command Comments
Operation
Write Program |DatalZ 40h
Write[40h, Setup |Addr= LocationfblprogramWA)
Word[Address
) Data(Z Dataltb[program{wWD)
Writ(}[IData Write Data AddrZ Locationlfblprogram[(WA)
Word[Address
Read Read[$RD
¢ Toggle[CE#Or[OE#foupdate[SRD
Suspend
Read[Status |
: Program
Register Loop Check3R[7]
'y Standby 1E WSMideady
0EF WSMbusy
Yes

Repeat(forlSubsequentlprogramming(@perations.

FullStatus(register¢heck@anBbeldone@fterléachprogramOr

FullProgram after@SequenceBfprogram@perations.

Status[Check
(if[desired)

FULLIPROGRAMSTATUSICHECKPROCEDURE

Bus

. [Command Comments

Operation
Check[3R[3]

Standby 12V, @rror
Check[3R[4]

Standby 1= Datalprogram(error
Check[3R[1]

Standby 1E AttemptedprogramblbckedBlock
[MITProgram@borted

SR[3|MUSTbeldlearedBeforehe WV SMwill@llowFurther
program(attempts

Onlylthe[Clear[Staus[Registerl@ommand(dlears(SR[4:3,1].

Iflanérrorlisdetected,dlearfhelStatusfegisterBefore
attemptinglalprogrametry(@rlother(@rrorfecovery.

Program
Successful

Factory[Programming

The standard factory programming mode uses the same commands and algorithm as the Word
Program mode (40h/10h). When Vpp is at Vppq, program and erase currents are drawn through
VCC. If VPP is driven by a logic signal, Vpp; must remain above the Vpp,Min value to perform in-
system flash modifications. When VPP is connected to a 12 V power supply, the device draws
program and erase current directly from VVPP. This eliminates the need for an external switching
transistor to control the Vpp voltage. Figure 14, “Examples of VPP Power Supply Configurations”
on page 45 shows examples of flash power supply usage in various configurations.
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The 12-V Vpp mode enhances programming performance during the short time period typically
found in manufacturing processes; however, it is not intended for extended use.12 VV may be
applied to Vpp during program and erase operations as specified in Section 10.2, “Operating
Conditions” on page 57. VPP may be connected to 12 V for a total of tppy hours maximum.
Stressing the device beyond these limits may cause permanent damage.

Enhanced(Factory[Program(EFP)

EFP substantially improves device programming performance through a number of enhancements
to the conventional 12 Volt word program algorithm. EFP's more efficient WSM algorithm
eliminates the traditional overhead delays of the conventional word program mode in both the host
programming system and the flash device. Changes to the conventional word programming
flowchart and internal WSM routine were developed because of today's beat-rate-sensitive
manufacturing environments; a balance between programming speed and cycling performance was
attained.

The host programmer writes data to the device and checks the Status Register to determine when
the data has completed programming. This modification essentially cuts write bus cycles in half.
Following each internal program pulse, the WSM increments the device's address to the next
physical location. Now, programming equipment can sequentially stream program data throughout
an entire block without having to setup and present each new address. In combination, these
enhancements reduce much of the host programmer overhead, enabling more of a data streaming
approach to device programming.

EFP further speeds up programming by performing internal code verification. With this, PROM
programmers can rely on the device to verify that it has been programmed properly. From the
device side, EFP streamlines internal overhead by eliminating the delays previously associated to
switch voltages between programming and verify levels at each memory-word location.

EFP consists of four phases: setup, program, verify and exit. Refer to Figure 6, “Enhanced Factory
Program Flowchart” on page 32 for a detailed graphical representation of how to implement EFP.

EFP[Requirements@nd[Considerations

Ambientlfemperature:[TAEFR250CRE50C

VCCwithin[Specified0peratingfange
VPPOvithinSpecified[WPP2[iange
TargetDlockinlocked

EFPRequirements

Block[@yclingbelow100@rase@yclest
RWW hotBSupported?
EFP[programs(oneBlock@t@fime
EFP@annotbelSuspended

EFP[Considerations

NOTES:
1. Recommendedforidptimumperformance.[Someldegradationlihperformancelnay]
occurlifithislimitiséxceeded,Butfhelihternal@lgorithmwillidontinue @ Workproperly.
2. Codelor(datald¢annotBbefeadfrom[anotherpartitionduring[EFP.
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5.3.2

5.3.3

5.3.4

30

Note:

Setup

After receiving the EFP Setup (30h) and EFP Confirm (DOh) command sequence, SR[7] transitions
from a 1 to a 0 indicating that the WSM is busy with EFP algorithm startup. A delay before
checking SR[7] is required to allow the WSM time to perform all of its setups and checks (Vpp
level and block lock status). If an error is detected, status register bits SR[4], SR[3], and/or SR[1]
are set and EFP operation terminates.

After the EFP Setup and Confirm command sequence, reads from the device automatically output
status register data. Do not issue the Read Status Register command; it will be interpreted as data to
program at WA,

Program

After setup completion, the host programming system must check SR[0] to determine “data-stream
ready" status (SR[0]=0). Each subsequent write after this is a program-data write to the flash array.
Each cell within the memory word to be programmed to 0 receives one WSM pulse; additional
pulses, if required, occur in the verify phase. SR[0]=1 indicates that the WSM is busy applying the
program pulse.

The host programmer must poll the device's status register for the "program done" state after each
data-stream write. SR[0]=0 indicates that the appropriate cell(s) within the accessed memory
location have received their single WSM program pulse, and that the device is now ready for the
next word. Although the host may check full status for errors at any time, it is only necessary on a
block basis, after EFP exit.

Addresses must remain within the target block. Supplying an address outside the target block
immediately terminates the program phase; the WSM then enters the EFP verify phase.

The address can either hold constant or it can increment. The device compares the incoming
address to that stored from the setup phase (WAy); if they match, the WSM programs the new data
word at the next sequential memory location. If they differ, the WSM jumps to the new address
location.

The program phase concludes when the host programming system writes to a different block
address, and data supplied must be FFFFh. Upon program phase completion, the device enters the
EFP verify phase.

Verify

A high percentage of the flash bits program on the first WSM pulse. However, for those cells that
do not completely program on their first attempt, EFP internal verification identifies them and
applies additional pulses as required.

The verify phase is identical in flow to the program phase, except that instead of programming
incoming data, the WSM compares the verify-stream data to that which was previously
programmed into the block. If the data compares correctly, the host programmer proceeds to the
next word. If not, the host waits while the WSM applies an additional pulse(s).

The host programmer must reset its initial verify-word address to the same starting location
supplied during the program phase. It then reissues each data word in the same order as during the
program phase. Like programming, the host may write each subsequent data word to WA or it may
increment up through the block addresses.
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The verification phase concludes when the interfacing programmer writes to a different block
address; data supplied must be FFFFh. Upon completion of the verify phase, the device enters the
EFP exit phase.

Exit

SR[7]=1 indicates that the device has returned to normal operating conditions. A full status check
should be performed at this time to ensure the entire block programmed successfully. After EFP
exit, any valid CUI command can be issued.
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®
Figurel®6.CEnhanced[Factory[ProgramFlowchart
ENHANCEDFACTORYPROGRAMMING[PROCEDURE
| EFP[Setup | | EFP[Program | | EFPWerity | | EFPIEXIt |

UnlockBlock

Write[30h
AddressEWA,

WriteDOh
AddressZWA,

EFP[Setuplfime

Read

E Status[Register
Program

Read
Status[Register

DatalStream
Ready?

SR[0][z0=Y

Write[Data
AddressEWA,

Read

Done?

Read

SR[0][z0=Y

Write[Data
AddressEVA

Read

Done?

Status[Register

E Status[Register
Verify

Read
Status[Register

Full$tatus[Check
Procedure
Operation
Complete

Status[Register > SR[0]=0=Y
g
1]
E
4
[
EFPSetup
Done?
CheckV[&Mock Write[FFFFh Write[FFFFh
errors((SR[3,1]) Address #[BBA Address #[BBA
EFP[Setup EFP[Program EFPWerify
Bus Bus Bus
State Comments State Comments State Comments

. Unlock |V EA2V Read Status[Register Read Status[Register

Wiite 1 “Block | Uniockiblock
ock | YUnlockilod Data | Check[SR[0] Verify | Check(SR[0]

3 EFP |DataZ[30h Standby | Stream |0 Ready(forldata Standby | Stream |0Z Readyforerify
Write Setup |AddressZWA, Ready? | 1= Notlfeady(forldata Ready? | 1= Notlfeady(forverify
Write EFP |DataZMDO0Oh Write DatalZDatalfolprogram Write DataZFWordberify

Confirm | Address=WA, (notel1) AddressFWA, (notel2) AddressFIWA,
Read Status[Register Read Status[Register
Standby EFPSetupfime
Check[3R[0] X Check[3R[0]
Read Status[Register Standby Pécé%r:’r)n 0= Programldone ?;2?:;3’ I:\’/::;},; 0=Verifyldone
EFP | Check3R[7] " |1= Programotdone © | 1=WVerifyhotldone
Standby | Setup |0E EFPeady Ny N - -
Last |Devicel@utomatically Last |Devicel@utomatically
Done? |1 EFPMotifeady Standby Data? |incrementsiaddress. Standby Data? [increments[address.
IfSR[7]=1:
Error | oheckiSR(3,1] Exit |DataZEFFFh Exit |DataZEFFFh
Standby Cgrr:dltll?n SR[3|FEL,, @rror Write | Program | Address notiwithinSame Write | Verify |Address notiithinSame
©CX | SR[1]20 EIbckedBlock Phase |BBA Phase |BBA
EFPIEXit
1. WA Z(irstWord[Address(ibbeprogrammedwithinthe(fargetblock.[The[BBA(BlockBase Read Status[Register
Address)ustfemaindonstantfhroughoutlfheprogramphaseldatalStream;WAI[Gan(befeld
constant(atfhefirstiaddress(lbcation, [@rlitldanbeWrittenfoSequencepthroughthe@ddresses EFP Check[$R[7] .
withinEheBlock. [Writing fo @ BBAMot@qualfothatofihe Blockdurrentlybeingrittenfo Standby [ o0 qo [OZ EX!tLEﬁOtLﬂr;IShed
terminatesEhe EFP programphase, @ndlnhstructsthedeviceb@nterthe EFP Werify(phase. 1= ExitiGompleted
2. Forlproperlverificationffoloccur ,the Werify[datalStreamustbe Presentedothedevicelinlhe RepeatlorSubsequentoperations.
samelSequence(as(thatidfithe(program(phaseldatalStream.Writingfola(BBAMotequallb WA .
terminatesiheEFP Werify[phase, @ndlihstructsthedevice fo@xitIEFP . AfterEFPexit, aF ulllStatusCheckidan
3. BitsfhatdidmMotfullyprogramivithfheSingleWSMpulseBffhe EFPProgramphasefeceive determine[iflanylprogram@rrordccurred.
additional(program-pulse@ttemptslduringthe [EFP Nerify[phase.TheldeviceWillldeport@any
programfailure By Setting[SR[4]=1; thistheckdanbePerformedduringfhe fullStatusGheck@fter | SeeltheFulliStatus(Checkiprocedurelinithe
EFP[hasbeen@xited forithatblock, AndWillihdicate@ny[@rrorwithinfhe @ntire[dataStream. Word(Program(flowchart.
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Programl@andErasel@Operations

6.1

Datasheet

Program/EraselSuspend@ndResume

The Program Suspend and Erase Suspend commands halt an in-progress program or erase
operation. The command can be issued at any device address. The partition corresponding to the
command’s address remains in its previous state. A suspend command allows data to be accessed
from memory locations other than the one being programmed or the block being erased.

A program operation can be suspended only to perform a read operation. An erase operation can be
suspended to perform either a program or a read operation within any block, except the block that
is erase suspended. A program command nested within a suspended erase can subsequently be
suspended to read yet another location. Once a program or erase process starts, the Suspend
command requests that the WSM suspend the program or erase sequence at predetermined points
in the algorithm. The partition that is actually suspended continues to output status register data
after the Suspend command is written. An operation is suspended when status bits SR[7] and SR[6]
and/or SR[2] are set.

To read data from blocks within the partition (other than an erase-suspended block), you can write
a Read Array command. Block erase cannot resume until the program operations initiated during
erase suspend are complete. Read Array, Read Status Register, Read Identifier (ID), Read Query,
and Program Resume are valid commands during Program or Erase Suspend. Additionally, Clear
Status Register, Program, Program Suspend, Erase Resume, Lock Block, Unlock Block, and Lock-
Down Block are valid commands during erase suspend.

To read data from a block in a partition that is not programming or erasing, the operation does not
need to be suspended. If the other partition is already in read array, 1D, or Query mode, issuing a
valid address returns corresponding 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 suspend, CE# = V| places the device in standby state, which reduces active current. Vpp
must remain at its program level and WP# must remain unchanged while in suspend mode.

A resume command instructs the WSM to continue programming or erasing and clears status
register bits SR[2] (or SR[6]) and SR[7]. The Resume command can be written to any partition.
When read at the partition that is programming or erasing, the device outputs data corresponding to
the partition’s last mode. If status register error bits are set, the status register can be cleared before
issuing the next instruction. RST# must remain at V. See Figure 7, “Program Suspend / Resume
Flowchart” on page 34, and Figure 8, “Erase Suspend / Resume Flowchart” on page 35.

If a suspended partition was placed in read array, read status register, read identifier (ID), or read
query mode during the suspend, the device remains in that mode and outputs data corresponding to
that mode after the program or erase operation is resumed. After resuming a suspended operation,
issue the read command appropriate to the read operation. To read status after resuming a
suspended operation, issue a Read Status Register command (70h) to return the suspended partition
to status mode.
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Figure@.[ProgramZBuspendIResumeFlowchart
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Writ Read [DataZ 70h
e Status |AddrZ Samelpartition

Status[fegister [data
TogglelCE#{or ME#HTbUpdateStatus

Read 2
register
AddrZ SuspendedBblock{BA)
Check(3R.7

Standby 15 WSMTdeady
0E WSMDBusy
Check(3R.2
Standby 1Z Program(Suspended
0EF Program@ompleted
Read Data® FFh
Write Arra AddrZ Anyl@ddresswithinthe
Y suspended(partition

Read Read@rraydatalfrom Blockdther fhan
theBnelbeinglprogrammed

Write Program |DataZ DOh

Resume [AddrZ Suspendedblock(BA)

IffhelSuspended(part

| . Read
Write Status

| F. -

tionWas[placed ih[Read[Arrayihode:

ReturnpartitionfbStatushode: |
DataZ 70h
AddrZ Samelpartition |

i —

[ReadylStatus,
Write[70h
| Samel[Partition PGM_SUS.WMF
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ERASESSUSPENDIIRESUMEPROCEDURE

Erase#Buspend
Write[BOh
Any[Address

TRead E*]Etatus

Write[70h
Same[Partition

y

Read[$tatus
Register

Erase
Completed

Read Read[or

Program?,

Program

Program
Loop

Read[Array
Data

R Read {§Array
Write[DOh Write[FFh
Any[Address Erased[Partition

v v

Grase[ﬁ?esume@ Read Array

Data
D]Read[ﬁﬂ;tatus
— eadigpbialus |

Writeoh |

BUS. Command Comments
Operation
Write Erase [DatalZ BOh
Suspend [AddrZ Any@ddress
Write Read [Datal 70h
Status | Addr(Z Samelpartition
Status(fegister[data.Toggle[CE#or
Read OE#{bUpdate[Statusfegister
AddrZ Samel[partition
Check[3R.7
Standby 1F WSMiieady
0E WSMbusy
Check[3R.6
Standby 1F EraselSuspended
0F Eraseldompleted
Write Read[Array| DataZ FFh6r[40h
or[Program| AddrZ Block{olprogram[@rfead
Read[or Read[@rraylorprogramdatalfrom/to
Write block@therthanthel@neBeinglérased
Write Program [DatalZ DOh
Resume |AddrF Anyladdress
IffhelSuspendedpartitionWas[placed(in
ReadArrayhodelor@Programlloop:
—_—_——— e e Y A
| Read :RetummartitionD‘.b[$tatusm10de: |
| write Status | D2t 70h I
| | Addrz Samelpartition I
e -

ERAS_SUS.WMF

Block[Erase

The 2-cycle block erase command sequence, consisting of Erase Setup (20h) and Erase Confirm
(DOh), initiates one block erase at the addressed block. Only one partition can be in an erase mode
at a time; other partitions must be in a read mode. The Erase Confirm command internally latches
the address of the block to be erased. Erase forces all bits within the block to 1. SR[7] is cleared

while the erase executes.
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After writing the Erase Confirm command, the selected partition is placed in read status register
mode and reads performed to that partition return the current status data. The address given during
the Erase Confirm command does not need to be the same address used in the Erase Setup
command. So, if the Erase Confirm command is given to partition B, then the selected block in
partition B will be erased even if the Erase Setup command was to partition A.

The 2-cycle erase sequence cannot be interrupted with a bus write operation. For example, an Erase
Setup command must be immediately followed by the Erase Confirm command in order to execute
properly. If a different command is issued between the setup and confirm commands, the partition
is placed in read-status mode, the status register signals a command sequence error, and all
subsequent erase commands to that partition are ignored until the status register is cleared.

The CPU can detect block erase completion by analyzing SR[7] of that partition. If an error bit
(SRJ[5,3,1]) was flagged, the status register can be cleared by issuing the Clear Status Register
command before attempting the next operation. The partition remains in read-status mode until
another command is written to its CUI. Any CUI instruction can follow after erasing completes.
The CUI can be set to read-array mode to prevent inadvertent status register reads.
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BLOCKERASEPROCEDURE
Busl Command Comments
Operation
Write EII'Z(:; Data( 20h
Write[20h Setup Addr Blockbbeleérased(BA)
Block[Address
Write Erase |DataZ DOh
fi AddrZ Block BA
WriteDohEnd Confirm ddr ock(ibbelérased(BA)
Block[Address
Read Read[$RD
¢ Toggle[CE#Or[OE#folpdate[SRD
Suspend
Read[Status
] Erase
Register Loop Check[$R[7]
Standby 1EF WSMiteady
0EF WSMI[bBusy
RepeatforiSubsequentBlocklerasures.
FullStatus(fegister(@heck@anBeldonelafter@achblock@rase
FullErase or@fter@Sequenceldfblock@rasures.
Status[Check
(if[desired)

FULLERASESTATUSICHECKIPROCEDURE

Command
SequencelError,
BlockErase
Error

Erase(of

LockedBlock
Aborted

0
BlockErase
Successful

Busl Command Comments
Operation

CheckBR[3]

Standby 1E Verror
Check[3R[5:4]

Standby Both1ZF[Command(Sequencel(érror
Check[BR[5]

Standby 1= Blockleraselerror
Check[BR[1]

Standby 1= Attempted(@raseloflbckedBlock

Erasel@borted

SR[3,1]TinustBelclearedbeforethe MV SMwillallowfurther
eraselattempts.

OnlyfhelClear[$tatusRegister@ommand@lears[3R[5:3,1].
Ifi@aniérrorlisdetected,dlearfhelStatusfegisterbefore

attempting(@nlérase(retry(dr(dther(@rror(fecovery.

Read-While-Writel[and[Read-While-Erase

The 1.8 Volt Intel® Wireless Flash memory supports flexible multi-partition dual-operation
architecture. By dividing the flash memory into many separate partitions, the device can read from
one partition while programing or erasing in another partition; hence the terms, RWW and RWE.

Both of these features greatly enhance data storage performance.
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7.0

The product does not support simultaneous program and erase operations. Attempting to perform
operations such as these results in a command sequence error. Only one partition can be
programming or erasing while another partition is reading. However, one partition may be in erase
suspend mode while a second partition is performing a program operation, and yet another partition
is executing a read command. Table 5, “Command Codes and Descriptions” on page 20 describes
the command codes available for all functions.

Security[Modes

7.1

38

The 1.8 Wolt Intel Wireless Flash memory offers both hardware and software security features to
protect the flash data. The software security feature is used by executing the Lock Block command.
The hardware security feature is used by executing the Lock-Down Block command and by
asserting the WP# signal.

Refer to Figure 10, “Block Locking State Diagram” on page 39 for a state diagram of the flash
security features. Also see Figure 11, “Locking Operations Flowchart” on page 41.

Blocklock[@perations

Individual instant block locking protects code and data by allowing any block to be locked or
unlocked with no latency. This locking scheme offers two levels of protection. The first allows
software-only control of block locking (useful for frequently changed data blocks), while the
second requires hardware interaction before locking can be changed (protects infrequently changed
code blocks).

The following sections discuss the locking system operation. The term “state [ XY Z]” specifies
locking states; for example, “state [001],” where X = WP# value, Y = block lock-down status bit
D1, and Z = Block Lock status register bit DO. Figure 10, “Block Locking State Diagram” on
page 39 defines possible locking states.

The following summarizes the locking functionality.
¢ All blocks power-up in a locked state.
* Unlock commands can unlock these blocks, and lock commands can lock them again.

* The Lock-Down command locks a block and prevents it from being unlocked when WP# is
asserted.

— Locked-down blocks can be unlocked or locked with commands as long as WP# is
deasserted

— The lock-down status bit is cleared only when the device is reset or powered-down.

Block lock registers are not affected by the Vpp level. They may be modified and read even if Vpp
< VppLk-

Each block’s locking status can be set to locked, unlocked, and lock-down, as described in the
following sections. See Figure 11, “Locking Operations Flowchart” on page 41.
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Figure10.Block@Mocking[StateDiagram

7.1.1

Datasheet

UNLOCKED LOCKED
60h/01h
Power-Up/Reset
Default
WP#EWILEKD
Locked-down
. 60h/ .
60h/DO0h; o1h Locked-down(isidisabled By
[120] e : » WPH#EL,,
WP#EIV, =0 oo
IHO 2Fh g?::/ Power-Up/Reset
Default
60h/
01h
60h/DOhEWnlock[Command
60h/01hZMock[Command
60h/2FhZLock-DownCommand

NOTE: Theotation]X,Y,Z]denotesfhelbckingStatedffablock,TheldurrentlbckingStatedf@blockisdefinedd
by(the(State[6fWP#[Andhefvobits0ffheBlock-lockStatusD[1:0].

Lock

All blocks default to locked (state [x01]) after initial power-up or reset. Locked blocks are fully
protected from alteration. Attempted program or erase operations to a locked block will return an
error in SR[1]. Unlocked blocks can be locked by using the Lock Block command sequence.
Similarly, a locked block’s status can be changed to unlocked or lock-down using the appropriate
software commands.
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7.1.2

7.1.3

7.1.4

Unlock

Unlocked blocks (states [x00] and [110]) can be programmed or erased. All unlocked blocks return
to the locked state when the device is reset or powered-down. An unlocked block’s status can be
changed to the locked or locked-down state using the appropriate software commands. A locked
block can be unlocked by writing the Unlock Block command sequence if the block is not locked-
down.

Lock-Down

Locked-down blocks (state [011]) offer the user an additional level of write protection beyond that
of a regular locked block. A block that is locked-down cannot have it’s state changed by software if
WP# is asserted. A locked or unlocked block can be locked-down by writing the Lock-Down Block
command sequence. If a block was set to locked-down, then later changed to unlocked, a Lock-
Down command should be issued prior asserting WP# will put that block back to the locked-down
state. When WP# is deasserted, locked-down blocks are changed to the locked state and can then
be unlocked by the Unlock Block command.

Block@llock[Status

Every block’s lock status can be read in read identifier mode. To enter this mode, issue the Read
Identifier command to the device. Subsequent reads at Block Base Address + 02h will output that
block’s lock status. For example, to read the block lock status of block 10, the address sent to the
device should be 50002h (for a top-parameter device). The lowest two data bits of the read data, D1
and DO, represent the lock status. DO indicates the block lock status. It is set by the Lock Block
command and cleared by the Block Unlock command. It is also set when entering the lock-down
state. D1 indicates lock-down status and is set by the Lock-Down command. The lock-down status
bit cannot be cleared by software—only by device reset or power-down. See Table 11.

Table1.0OWrite[ProtectiondruthTable

7.1.5

40

VPP WP# RST# Write[Protection
X X Vi Devicelihaccessible
Vi X ViH Word[program[andblockéraselprohibited
X ViL ViH Allllbck-downblocksbcked
X Viy ViH Allllbck-down[blocks[@anBeunlocked

Lock[DuringEraselSuspend

Block lock configurations can be performed during an erase suspend operation by using the
standard locking command sequences to unlock, lock, or lock-down a block. This feature is useful
when another block requires immediate updating.

To change block locking during an erase operation, first write the Erase Suspend command. After
checking SR[6] to determine the erase operation has suspended, write the desired lock command
sequence to a block; the lock status will be changed. After completing lock, unlock, read, or
program operations, resume the erase operation with the Erase Resume command (DOh).

If a block is locked or locked-down during a suspended erase of the same block, the locking status
bits change immediately. When the erase operation is resumed, it will complete normally.

Datasheet
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Locking operations cannot occur during program suspend. Appendix A, “Write State Machine
States” on page 83 shows valid commands during erase suspend.

Status[Register[Error[Checking

Using nested locking or program command sequences during erase suspend can introduce
ambiguity into status register results.

Because locking changes require 2-cycle command sequences, for example, 60h followed by 01h
to lock a block, following the Configuration Setup command (60h) with an invalid command
produces a command sequence error (SR[5:4]=11b). If a Lock Block command error occurs during
erase suspend, the device sets SR[4] and SR[5] to 1 even after the erase is resumed. When erase is
complete, possible errors during the erase cannot be detected from the status register because of the
previous locking command error. A similar situation occurs if a program operation error is nested
within an erase suspend.

WP#lock-Down[Control

The Write Protect signal, WP#, adds an additional layer of block security. WP# only affects blocks
that once had the Lock-Down command written to them. After the lock-down status bit is set for a
block, asserting WP# forces that block into the lock-down state [011] and prevents it from being
unlocked. After WP# is deasserted, the block’s state reverts to locked [111] and software
commands can then unlock the block (for erase or program operations) and subsequently re-lock it.
Only device reset or power-down can clear the lock-down status bit and render WP# ineffective.

Figure1l.MockingOperationsFlowchart

Datasheet

LOCKINGIOPERATIONS[PROCEDURE

Bus_ Command Comments
Operation
Write[60h
. Lock Datal 60h
BlockiAddress Write Setup |AddrZ Blockbbck/unlock/lock-down{BA)
Write[01,D0,2Fh Lock, |Data 01lh[{LockDblock)
Block[Address Write Unlock, 0r DOh[UnlockDlock)
¢ Lockdown 2Fh({LockdownBlock)
- Confirm [ Addr(Z Block(folbck/unlock/lock-down{(BA)
Write[90h
BBAEF02h .
Write ReadlD |Data= 90h
= (Optional)| Plane [AddrZ BBAF02h
S |ReadBlock(lock
=2 Status Read [BlockMock| BlockMockStatusidata
o (Optional) | Status |AddrE BBAZD2N
Standby Confirm[lbckingB;hange@nEDQ[Z_L:'O].
; (Optional) (SeeBlock@locking[StateTransitionsTable
forvalidi@ombinations.)
- . Read |Data® FFh
Pa n\i/:/igaelztf dth:ess Write Array | AddrZ Anyladdresslih[Same[partition

Lock[Change
Complete
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7.2

Note:

INial.

Protection[Register

The 1.8 Wolt Intel Wireless Flash memory includes a 128-bit protection register. This protection
register is used to increase system security and for identification purposes. The protection register
value can match the flash component to the system’s CPU or ASIC to prevent device substitution.

The lower 64 bits within the protection register are programmed by Intel with a unique number in
each flash device. The upper 64 OTP bits within the protection register are left for the customer to
program. Once programmed, the customer segment can be locked to prevent further programming.

The individual bits of the user segment of the protection register are OTP, not the register in total.
The user may program each OTP bit individually, one at a time, if desired. After the protection
register is locked, however, the entire user segment is locked and no more user bits can be
programmed.

The protection register shares some of the same internal flash resources as the parameter partition.
Therefore, RWW is only allowed between the protection register and main partitions. Table 12
describes the operations allowed in the protection register, parameter partition, and main partition
during RWW and RWE.

Table12.[BimultaneousOperations(AllowedWithhelProtectionRegister

. Parameter(] .
Protectionl L MainO Lo
f Partition i Description
Registerd Array[Data Partitions
Whilel[programming[dr(@rasinglih@hain[partition, thelBrotectionfegisteridanbe]
Read Seel] Write/Erase readfrom(@nylather(partition.(Readingfheparameter(partition(datalismot]
Description allowedliflthe[protection(fegisterlisbeingfeadfrom@ddressesWwithinthe
parameter[partition.
Seel] While[programming[dr(eérasing[ih@tain(partition, fead@perationsarelallowed
Descrintion Read Write/Erase | inlthelparameter(partition.[Accessingthelprotectionfegistersfrom{parameter]
P partition[addressesl(isMot(allowed.
While[programming[dr(érasingih@hainpartition, fead@perationsarelallowed
. inlthe[parameter[partition.[Accessingthelprotection(fegisters(infalpartitionthatC]
Read Read Write/Erase is[differentfromtheldneeingprogrammedorérased,@ndl@dlsoldifferentfrom]
the[parameter(partition, (is@llowed.
Whilefprogramming(the(protectionfegister,feads(are(only@llowedihthe[dther
Write NolAccessl Read main[partitions.[Access[ibltheparameter(partition(ismot@llowed.Thisis0
Allowed becauselprogramming[dfithelprotectionfegisterdanlonlydccurlihthe]
parameter[partition, [SolitWill[@xistlih[Statusiode.
NoAccess[] While[programming[drérasingfhelparameter(partition, feadsoffheprotection]
Allowed Write/Erase Read registers(areMot(allowedlih[@ny partition.[Readslih[6therainpartitionsared
supported.]
7.2.1 Readingihe[ProtectionRegister]

42

Writing the Read Identifier command allows the protection register data to be read 16 bits at a time
from addresses shown in Table 7, “Device Identification Codes” on page 24. The protection
register is read from the Read Identifier command and can be read in any partition.Writing the
Read Array command returns the device to read-array mode.
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71.2.2

7.2.3
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Programinglihe[ProtectionRegister

The Protection Program command should be issued only at the parameter (top or bottom) partition
followed by the data to be programmed at the specified location. It programs the upper 64 bits of
the protection register 16 bits at a time. Table 7, “Device Identification Codes” on page 24 shows
allowable addresses. See also Figure 12, “Protection Register Programming Flowchart” on

page 44. Issuing a Protection Program command outside the register’s address space results in a
status register error (SR[4]=1).

LockingiheProtectionRegister

PR-LK.0 is programmed to 0 by Intel to protect the unique device number. PR-LK.1 can be
programmed by the user to lock the user portion (upper 64 bits) of the protection register (See
Figure 13, “Protection Register Locking). This bit is set using the Protection Program command to
program “FFFDh” into PR-LK.

After PR-LK register bits are programmed (locked), the protection register’s stored values can’t be

changed. Protection Program commands written to a locked section result in a status register error
(SR[4]=1, SR[5]=1).
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Figure12.[ProtectionRegister[ProgrammingFlowchart

PROTECTIONREGISTERIPROGRAMMINGPROCEDURE

Write[COh
Addr=Prot@ddr

y

Write[Protect.
Register
Address(/[Data

Read[Status
Register

<
<
No

¢

Yes

FulllStatus
Check
(if[desired)

Program
Complete

Bus_ Command Comments
Operation
Wite | Program | D230
9 AddrZ[Protectionladdress
Setup
Write Protection | DataZ[Datafblprogram
Program |AddrZ[Protectionladdress
Read Read[SRD
Toggle[CE#Or[OE#bUpdate[SRD
Check[3R[7]
Standby 1EWSMReady
OEMWSMBusy

Protection[Program[@perations@ddressestustbeWwithinihe
protectionfegister[address(Space.Addresses[outsidelthis
spaceWilllfeturnf@nierror.

RepeatforSubsequentiprogrammingoperations.

FullStatus(register¢heck@anbeldone@fterl@éachprogramor
after@lSequenceldflprogram@perations.

FULLSTATUSICHECKIPROCEDURE

Read[$RD

VppRangelError

Programming(Error

Locked-Register
Program[Aborted

Program
Successful

Bus_ Command Comments
Operation
SR[1] SR[3] SR[4]
Standby 0 1 1V, Eror
Standb: 0 0 1 Protection(fegister
Y programl(érror
Standby 1 0 1 Registerbcked;

Operation(@aborted

SR[3]MUSTBeldlearedbeforefhe MV SMWwill@AllowFurther
program(attempts.

Onlyfhe[Clear[Btaus[Registerl@ommand(dlears($R[4:3,1].

Iflaniérroriis(detected,GlearfhelStatusfegisterBefore
attemptinglalprogramdetry@rlother(@rrorfecovery.
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Figured3.[ProtectionRegisterdlocking
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0x88

User-Programmable »
0x85 )
0x84 i

IntelFactory-Programmed lr""@
0x81
PRMock[Register@
0x80 [15]14]13]12[11]ro] o8] 7[6 [543 ]2] 1] 0] |||||@
7.3 VPP[Protection

The 1.8 Volt Intel® Wireless Flash memory provides in-system program and erase at Vppy. For
factory programming, it also includes a low-cost, backward-compatible 12 V programming
feature.(See “Factory Programming” on page 28.) The EFP feature can also be used to greatly
improve factory program performance as explained in Section 5.3, “Enhanced Factory Program

(EFP)” on page 29.

In addition to the flexible block locking, holding the Vpp programming voltage low can provide
absolute hardware write protection of all flash-device blocks. If Vpp is below Vpp| k, program or
erase operations result in an error displayed in SR[3]. (See Figure 14.)

Figure14.[ExamplesOf(VPPPower[SupplyConfigurations

System(Supply

12[V(Supply
[

%DOKWI

*[12[V[fastlprogramming

VCC

VPP

* [Absoluterite[protectionWith[V pp S0V pp

System(Supply

VCC

Prot#{{logic(Signal)

VPP

* [Llow-voltage[programming
*[Absolutewrite(protectiontiallbgiclsignal

System(Supply

¥ (Note[1)

. 12[VSupply

VCC

VPP

* [lowNoltageland12[Vastprogramming

System(Suppl

VCC

VPP

* [llow-voltagelprogramming

NOTE: [fthelVc[Supply@an(Sink[adequate(durrent,[youldan(Uise@n(appropriatelyaluedesistor.]
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8.0

Set[ConfigurationRegister

46

The Set Configuration Register command sets the burst order, frequency configuration, burst
length, and other parameters.

A two-bus cycle command sequence initiates this operation. The configuration register data is
placed on the lower 16 bits of the address bus (A[15:0]) during both bus cycles. The Set
Configuration Register command is written along with the configuration data (on the address bus).
This is followed by a second write that confirms the operation and again presents the configuration
register data on the address bus. The configuration register data is latched on the rising edge of
ADV#, CE#, or WE# (whichever occurs first). This command functions independently of the
applied Vpp voltage. After executing this command, the device returns to read-array mode. The
configuration register’s contents can be examined by writing the Read Identifier command and
then reading location 05h. (See Table 13 and Table 14.)
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Table13.[ConfigurationRegisterDefinitions

Datall
Outputd
Config

Readl First[Access[latencyl] WAITO

) WAITO| Burstd| ClockO
Mode Res'd Count Polarity

Config | Seq | Config

Burst

Res’d | Res'd Wrap

Burstlllength

RM | R | Lc2 ‘ LC1 ‘ tco| wr | poc | we | Bs | cc | R R | Bw | BL2 ‘ BL1 ‘ BLO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Table14.[Tonfiguration[RegisterDescriptions

Bit Name Description Notes?!
15 RMO 0=BynchronousBurstReadsEnabled 9
ReadMode 1E[Asynchronous[ReadsEnabled(Default)
14 R Reserved 5
LC2-0 001ZMReserved 100=[Coded
13-11 First%ccess[ﬂ_atencyu 010=[Code2 101=[Code® 6
Count 011Z[Code(3 111Z[Reserved(Default)
10 WT OEWAITSignallis@ssertedlow 3
WAITSignalPolarityl] | 1EIWAITSignallis@ssertedhigh{Default)
9 ploje O=MoldDataffornelTlock 6
Datal@utputConfiguration | 1EZHoldDataforTwolClock{(Default)
8 WC OEWAITRAssertedDuringDelay 6
WAIT[Configuration 1E0WAITAssertedOnel(DatalCycleBeforeDelay(Default)
BS .
7 1EZMinearBurstOrder{Default)
Burst[$equence
CcC .
6 OFBurst(Starts@ndData@utputionFalling(ClockEdge
Clock 1= BurstStarts@ndData@utputOnRising[Clock Edge(Default)
Configuration
5 R Reserved 5
4 R Reserved 5
3 BW O=WrapBurstsWithinBurstlengthSetbyCR[2:0]0
BurstWrap 1EDon’'tirap@ccesseswithinburstlengthSetyCR[2:0].(Default)
001=[4-WordBurst
20 BL2-0 010=B-WordBurst 4
Burst[]]_ength 011F016-WordBurst
111 F[ContinuousBurst(Default)
NOTES:

1. Undocumented(dombinations(ofibits(@areeservedbyIntelforfuturelimplementations.

2. Synchronous(and(pagefeadhodedonfigurations(affectfeadsfrommainblocks@ndlparameterblocks.[Statusfegisterfand]
configurationfeads(Support(Singlefead(dycles.[CR[15]=1[disables[@onfiguration(SetBy[CR[14:0].

. Datalis[notfeadywhenWAIT(is[@sserted.

. Setlfhel8ynchronous(burstlength.Ihlasynchronous(pagelode, fthelpagelsizeléqualsfouriwords.

. Setl@lllfeserveddonfiguration(fegisterbitsiblZero.

. Setting[fthel@onfigurationfegisterforSynchronousburst-modeWith@latency@ount0f 2[(RCR[13:11]F[010), [datahold For20]
clocks{RCR.9=(1),[and[WAIT@sserted0neldataldycleBeforeldelay[(RCR.8[Z1)isMot[Supported.O]

[o20N¢) IF SN ¢V]
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8.1

8.2

ReadModel(CR[15])

All partitions support two high-performance read configurations: synchronous burst mode and
asynchronous page mode (default). CR[15] sets the read configuration to one of these modes.

Status register, query, and identifier modes support only asynchronous and single-synchronous read
operations.

First[Accesslillatency[Count(CR[13:11])

The First Access Latency Count (CR[13:11]) configuration tells the device how many clocks must
elapse from ADV# de-assertion (V) before the first data word should be driven onto its data pins.
The input clock frequency determines this value. See Table 13, “Configuration Register
Definitions” on page 47 for latency values. Figure 15 shows data output latency from ADV#
assertion for different latencies. Refer to Section 8.2.1, “Latency Count Settings” on page 49 for
Latency Code Settings.

Figured5.[FirstlAccesslatencyConfiguration

ol N\ / / ; / / / / 5
saessy K] I
ADVAIV] _\ / I ' ' . I ' ' .

SO [ooe? "Q ovu:‘;z, x OV:':; ]{ OV:';:, X o X o X o )
oIS o~ |[ OV:.',;m X OV::',;m X=X =X &)
bSOl — [ Code : : |{ OV::,;‘; X & X o X&)
oI  Coves =X =X =]

NOTE: Other[FirstlAccessIlatency[Configuration(Settings[are(feserved.

Figure[16.\WordBoundary
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8.2.1

Latency[Count[Settings

[1.8[Voltdhtel®WirelessFlashMemory(W18)

Table[15.[Latency[Count[SettingsforVccoF1.35VEL.8VI.13[m{ithography)

VecoE L. 35VEL8Y

Unit
tAVQvltCHQvé65nS/14nS) tAVQ\//tCHQvﬁ85nS/20nS)
LatencyCount
Settings 2 34,5 2 3,3,5
Frequencyl <39 <B4 <30 <[40 MHz

Table[16.[Latency[Count[SettingforVccoF1.7VER.24VI{.13[kmithography)

VecQEL7E2.241Y

Unit
tavqv/tcHguitBOns/11ns) tavov/tcHovf80ns/14ns)
LatencyCount[]
Settings 2 3 4,5 2 3 48
Frequencyl
Support(l <40 <61 <I66 <30 <5 <B4 | MHz

Table[17.[Latency[Count[SettingforVccqF1.7VEH2.24VI{(.18[imithography)

VecqEL7E2.24

Unit
tavQv/tchqui(70ns/14ns) tavov/tcHov85ns/18ns)
LatencyCount[
Settings 2 34,53 2 3,3,5
Frequencyl
Supportd <35 <52 <29 ) MHz

Datasheet
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Figurel7.lExample:Matency[Count[Setting @t[3
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DQ,5, Q)

WAITSignal[Polarity [(([CR[10])

If the WT bit is cleared (CR[10]=0), then WAIT is configured to be asserted low. This means that a
0 on the WAIT signal indicates that data is not ready and the data bus contains invalid data.
Conversely, if CR[10] is set, then WAIT is asserted high. In either case, if WAIT is deasserted, then
data is ready and valid. WAIT is asserted during asynchronous page mode reads.

WAITISignalFunction

The WAIT signal indicates data valid when the device is operating in synchronous mode
(CR[15]=0), and when addressing a partition that is currently in read-array mode. The WAIT signal
is only “deasserted” when data is valid on the bus.

When the device is operating in synchronous non-read-array mode, such as read status, read 1D, or
read query, WAIT is set to an “asserted” state as determined by CR[10]. See Figure 25, “WAIT
Signal in Synchronous Non-Read Array Operation Waveform” on page 72.

When the device is operating in asynchronous page mode or asynchronous single word read mode,
WAIT is set to an “asserted” state as determined by CR[10]. See Figure 21, “Page-Mode Read
Operation Waveform” on page 68, and Figure 19, “Asynchronous Read Operation Waveform” on
page 66.

From a system perspective, the WAIT signal is in the asserted state (based on CR[10]) when the
device is operating in synchronous non-read-array mode (such as Read ID, Read Query, or Read
Status), or if the device is operating in asynchronous mode (CR[15]=1). In these cases, the system
software should ignore (mask) the WAIT signal, because it does not convey any useful information
about the validity of what is appearing on the data bus.

Datasheet
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[1.8[Voltdhtel®WirelessFlashMemory(W18)

Table[18.0WAIT[SignallConditions

8.5

Datasheet

CONDITION WAIT
CE#=V |y Tri-State
CE#=V|_ Active
OE# No-Effect
Synchronous Array Read Active
Synchronous Non-Array Read Asserted
All Asynchronous Read and all Write | Asserted

Datalold[([CR[9])

The Data Output Configuration bit (CR[9]) determines whether a data word remains valid on the
data bus for one or two clock cycles. The processor’s minimum data set-up time and the flash
memory’s clock-to-data output delay determine whether one or two clocks are needed.

A Data Output Configuration set at 1-clock data hold corresponds to a 1-clock data cycle; a Data
Output Configuration set at 2-clock data hold corresponds to a 2-clock data cycle. The setting of
this configuration bit depends on the system and CPU characteristics. For clarification, see Figure
18, “Data Output Configuration with WAIT Signal Delay” on page 52.

A method for determining this configuration setting is shown below.

To set the device at 1-clock data hold for subsequent reads, the following condition must be
satisfied:

tCHQanS)BﬁDATA&nS) [& OnelCLK[Period Eﬂns)

As an example, use a clock frequency of 66 MHz and a clock period of 15 ns. Assume the data
output hold time is one clock. Apply this data to the formula above for the subsequent reads:

11s+M4msE5ms

This equation is satisfied, and data output will be available and valid at every clock period. If tp aa

is long, hold for two cycles.

During page-mode reads, the initial access time can be determined by the formula:

tADD-DELAY ns) & dDATAKNS) 3 iavQvdns)

Subsequent reads in page mode are defined by:

taPAns)#dDATALNS) U (minimum(fime)
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Figured8.Datal@utputConfigurationith(WAITSignalDelay
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8.7
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|
|
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o) /_\_/_\_/_\_/'/_\_/_\_/_\_/_\_
WAIT[CR.8E01) \ ] Notel
'tCHQV
WAITI{CR 8Z0) !—> Notel
1[CLK ! - -
s P2 MEXEXEX
|
WAITICR 8Z0) o : \ Notel
'tCHQV
WAIT(CR.8E1) —— LS Notel
2[CLK I . .
DatalHold {Dle-o[LQ] C;{.lallil?lt x c;imz
|
[}

NOTE: WAITShown(@ssertedhigh{{CR[10]=1).

WAIT[Delay(ICR[8])

The WAIT configuration bit (CR[8]) controls WAIT signal delay behavior for all synchronous
read-array modes. Its setting depends on the system and CPU characteristics. The WAIT can be
asserted either during, or one data cycle before, a valid output.

In synchronous linear read array (no-wrap mode CR[3]=1) of 4-, 8-, 16-, or continuous-word burst
mode, an output delay may occur when a burst sequence crosses its first device-row boundary (16-
word boundary). If the burst start address is 4-word boundary aligned, the delay does not occur. If
the start address is misaligned to a 4-word boundary, the delay occurs once per burst-mode read
sequence. The WAIT signal informs the system of this delay.

BurstSequencellCR[7])

The burst sequence specifies the synchronous-burst mode data order (see Table 19, “Sequence and
Burst Length” on page 53). When operating in a linear burst mode, either 4-, 8-, or 16-word burst
length with the burst wrap bit (CR[3]) set, or in continuous burst mode, the device may incur an
output delay when the burst sequence crosses the first 16-word boundary. (See Figure 16, “Word
Boundary” on page 48 for word boundary description.) This depends on the starting address. If the
starting address is aligned to a 4-word boundary, there is no delay. If the starting address is the end
of a 4-word boundary, the output delay is one clock cycle less than the First Access Latency Count;
this is the worst-case delay. The delay takes place only once, and only if the burst sequence crosses
a 16-word boundary. The WAIT pin informs the system of this delay. For timing diagrams of WAIT
functionality, see these figures:

* Figure 22, “Single Synchronous Read-Array Operation Waveform” on page 69
* Figure 23, “Synchronous 4-Word Burst Read Operation Waveform” on page 70

* Figure 24, “WAIT Functionality for EOWL (End-of-Word Line) Condition Waveform” on
page 71

Datasheet



Table[19.[5equence@ndBurstllength

Datasheet

[1.8[Voltdhtel®WirelessFlashMemory(W18)

Burst[Addressing[$equencel(Decimal)
4-Word[] .
Start(]] Burst 8-WordBurst 16-WordBurst COEU}Z%SD
Addr.} cr[2:0]=0 CR[2:0]=010b CR[2:0]=011b
CR[2:0]=111b
(Dec) 01b
Linear Linear Linear Linear
0 0-1-2-3 | 0-1-2-3-4-5-6-7 | 0-1-2...14-15 0-1-2-3-4-5-6-...
1 1-2-3-0 | 1-2-3-4-5-6-7-0 | 1-2-3...14-15-0 | 1-2-3-4-5-6-7-...
2 2-3-0-1 | 2-3-4-5-6-7-0-1 | 2-3-4...15-0-1 2-3-4-5-6-7-8-...
3 3-0-1-2 | 3-4-5-6-7-0-1-2 | 3-4-5...15-0-1-2 | 3-4-5-6-7-8-9-...
= 4 4-5-6-7-0-1-2-3 4'5'6"'135'0'1'2' 4-5-6-7-8-9-10...
1l
? 5 5-6-7-0-1-2-3-4 | 5-6-7...15-0-1...4 | 5-6-7-8-9-10-11...
= 6-7-0-1-2-3-45 | 6-7-8...15-0-1...5 | 6-7-8-9-10-11-12
g
= -8-9-10-11-12-
7 7-0-1-2-3-4-5-6 | 7-8-9...15-0-1..6 | o9 1130 1-12
14 14-15-0-1...13 14-15-16-17-18-19-
20-...
15 15-0-1-2-3...14 15-16-17-18-10-...
0 0-1-2-3 | 0-1-2-3-4-5-6-7 | 0-1-2...14-15 0-1-2-3-4-5-6-...
1 1-2-3-4 | 1-2-3-4-5-6-7-8 | 1-2-3...15-16 1-2-3-4-5-6-7-...
2 2-3-4-5 | 2-3-4-5-6-7-8-9 | 2-3-4...16-17 2-3-4-5-6-7-8-...
3 | 3456 3'4‘5'567'8'9' 3-4-5.17-18 | 3-4-5-6-7-8-9-...
~| 4 45OTENI0 )| 4561819 | 4567-8-9-10..
1l
) 5-6-7-8-9-10
o 5 | | T ) 5-6-7...19-20 | 5-6-7-8-9-10-11...
o 11-12
o
® 6-7-8-9-10-11- 6-7-8-9-10-11-12-
s 6 1213 6-7-8...20-21
o
z 7-8-9-10-11- 7-8-9-10-11-12-
7 12-13-14 7-8-9..21-22 13...
14-15-16-17-18-
14 14-15...28-29 19-20- .
15-16-17-18-19-
15 15-16...29-30 2021
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Clock[EdgelICR[6])

Configuring the valid clock edge enables a flexible memory interface to a wide range of burst
CPUs. Clock configuration sets the device to start a burst cycle, output data, and assert WAIT on
the clock’s rising or falling edge.

BurstWrap[ICR[3])

The burst wrap bit determines whether 4-, 8-, or 16-word burst accesses wrap within the burst-
length boundary or whether they cross word-length boundaries to perform linear accesses. No-
wrap mode (CR[3]=1) enables WAIT to hold off the system processor, as it does in the continuous
burst mode, until valid data is available. In no-wrap mode (CR[3]=0), the device operates similarly
to continuous linear burst mode but consumes less power during 4-, 8-, or 16-word bursts.

For example, if CR[3]=0 (wrap mode) and CR[2:0] = 1h (4-word burst), possible linear burst
sequences are 0-1-2-3, 1-2-3-0, 2-3-0-1, 3-0-1-2.

If CR[3]=1 (no-wrap mode) and CR[2:0] = 1h (4-word burst length), then possible linear burst
sequences are 0-1-2-3, 1-2-3-4, 2-3-4-5, and 3-4-5-6. CR[3]=1 not only enables limited non-
aligned sequential bursts, but also reduces power by minimizing the number of internal read
operations.

Setting CR[2:0] bits for continuous linear burst mode (7h) also achieves the above 4-word burst
sequences. However, significantly more power may be consumed. The 1-2-3-4 sequence, for
example, consumes power during the initial access, again during the internal pipeline lookup as the
processor reads word 2, and possibly again, depending on system timing, near the end of the
sequence as the device pipelines the next 4-word sequence. CR[3]=1 while in 4-word burst mode
(no-wrap mode) reduces this excess power consumption.

BurstllengthICR[2:0])

The Burst Length bit (BL[2:0]) selects the number of words the device outputs in synchronous read
access 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 19, “Sequence and Burst Length” on page 53). When a burst cycle begins, the device outputs
synchronous burst data until it reaches the end of the “burstable” address space.

Datasheet
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9.0 PowerlConsumption
1.8 Volt Intel® Wireless Flash memory devices have a layered approach to power savings that can
significantly reduce overall system power consumption. The APS feature reduces power
consumption when the device is selected but idle. If CE# is deasserted, the memory enters its
standby mode, where current consumption is even lower. Asserting RST# provides current savings
similar to standby mode. The combination of these features can minimize memory power
consumption, and therefore, overall system power consumption.
9.1 ActivelPower
With CE# at V_and RST# at V|, the device is in the active mode. Refer to Section 10.3, “DC
Current Characteristics (.13 pm and .18 pm)” on page 58, for I values. When the device is in
“active” state, it consumes the most power from the system. Minimizing device active current
therefore reduces system power consumption, especially in battery-powered applications.
9.2 Automatic[Power[SavingsAPS)
Automatic Power Saving (APS) provides low-power operation during a read’s active state. During
APS mode, Iccaps is the average current measured over any 5 ms time interval 5 ps after the
following events happen:
* There is no internal sense activity;
* CE#is asserted;
* The address lines are quiescent, and at Vggo Or Vco.
OE# may be asserted during APS.
9.3 StandbyPower
With CE# at V| and the device in read mode, the flash memory is in standby mode, which disables
most device circuitry and substantially reduces power consumption. Outputs are placed in a high-
impedance state independent of the OE# signal state. If CE# transitions to V during erase or
program operations, the device continues the operation and consumes corresponding active power
until the operation is complete. ICCS is the average current measured over any 5 ms time interval 5
s after a CE# de-assertion.
9.4 Power-Up/Down[Characteristics

Datasheet

The device is protected against accidental block erasure or programming during power transitions.
Power supply sequencing is not required if Vcc, Voo, and Vpp are connected together; so it
doesn’t matter whether Vpp or V. powers-up first. If Vccq and/or Vpp are not connected to the
system supply, then V¢ should attain Ve before applying VCCQ and VPP. Device inputs
should not be driven before supply voltage = Vecpin. Power supply transitions should only occur
when RST# is low.
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System[Resetl@and[RST#

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

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

VCC,IWVPP,@AndRST#Oransitions

The CUI latches commands issued by system software and is not altered by VPP or CE# transitions
or WSM actions. Read-array mode is its power-up default state after exit from reset mode or after
VCC transitions above V| o (Lockout voltage).

After completing program or block erase operations (even after VPP transitions below Vpp| k), the
Read Array command must reset the CUI to read-array mode if flash memory array access is
desired.

PowerSupplyecoupling

When the device is accessed, many internal conditions change. Circuits are enabled to charge
pumps and switch voltages. This internal activity produces transient noise. To minimize the effect
of this transient noise, device decoupling capacitors are required. Transient current magnitudes
depend on the device outputs’ capacitive and inductive loading. Two-line control and proper
decoupling capacitor selection suppresses these transient voltage peaks. Each flash device should
have a 0.1 pF ceramic capacitor connected between each power (VCC, VCCQ, VPP) and ground
(VSS, VSSQ) signal. High-frequency, inherently low-inductance capacitors should be as close as
possible to package signals.

Datasheet
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10.0 Thermall@nd[DC[Characteristics

10.1 AbsoluteMaximum[Ratings

Warning: Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the “Operating Conditions” is not recommended,
and extended exposure beyond the “Operating Conditions” may affect device reliability.

ere 15 SUbjoctTo ehange mithoutiotios. Do BoLTalse oS an NS omation, o oo aon
Table[20.[AbsoluteMaximum Ratings
Parameter Note Maximum[Rating

TemperaturellinderBias —-400CIbH850C
Storagedemperature —-650CIb#1250C
Voltagelon[AnyPin[{except(WCC,[VCCQ,VPP) —0.5 Vib#2.45 V
VPPNoltage 1,2,3 | -0.2Vib#14 V
VCC@AndYCCQYoltage 1 —0.2[V[ib#2.45V
OutputShort[CircuitlCurrent 4 100MA

NOTES:

1. AliSpecifiediloltages(@relrelativefVSS.MinimumDCNoltagelis[30.5 VOnlhput/outputpins@nd]
—-0.2 VBnlYCClandYPPpins.During[fransitions, fhislevel haydndershootib32.0 Viorperiods&R200
nsWhich,[duringfransitions, hay@vershootioVc[32.0 Viorlperiods<20ms.

2. Maximum[DCQoltage@nYPPhayldvershootio#14.0 ViorperiodsZ20[0s.

3. VpplprogramvoltagelismormallyVpp;.Vppganbe 12V 0.6 V{or1000@yclesdnthelainblocksO
and(2500[gycles[onihelparameterBlocks[duringprogram/erase.l]

4. OutputShortedfornolmorefhanloneSecond.Molforethan@nedutputShorted@tatime.

10.2 Operating[Conditions

Table21.[ExtendedTemperature@®peration(Sheet[1[0f[2)

Symbol Parameter? Note Min Nom Max Unit

Ta Operating[Memperature -40 25 85 °C

Vee VccSupplyWoltage 3 1.7 18 1.95
1/OBupplyVoltage 3 1.7 1.8 2.24

Vece 1/OBupply Voltage [([Extended) 4 1.35 15 1.8 \%

Vpp1 VppVoltage[Supply[Logicllevel) 2 0.90 1.80 1.95

Vppo [Factory[ProgrammingVpp 2 11.4 12.0 12.6

tpPH MaximumVppHours VppEFA2V 2 80 Hours

Datasheet S7
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®
Table21.[ExtendedTemperature@®peration(Sheet2[6f[2)

Symbol Parameter?! Note Min Nom Max Unit
Main@ndParameter]

Block(] | Blocks VppEVcc 2 100,000

Erasel] - Cycles

Cycles MainBlocks VppFA2[V 2 1000
ParameterBlocks VppEFA2[V 2 2500

NOTES:

1. Seel$ection10.3@nd[Section[10.4,DCVoltageTharacteristics”[0on[page 60{orlSpecificitoltage-ranged

specifications.

2. VPPIlismormallyVpp;.[WVPP[danbeldonnectedfb[11.4[V-12.6 [V {For[1000(dyclesdnainBlocksford
extendedfemperatures@and(2500(dycles[on[parameter(blocks(atléxtendedfemperature.

3. Contactyour(IntelfieldepresentativeforlVc/Vccploperationsidowno1.65V.

4. Seelthelfableslin[$ection[10.0,[Thermalland[DC[Characteristics”[@n[page 57@nd[ih$ection11.0,MACO
Characteristics”"[On[page 62[orloperating(¢haracteristicsWithinthe[Extended-Vccqoltageltange.

10.3 DCI[CurrentCharacteristics{.13[m@AndLA8[m)

Table22.[DCI[Current[Characteristics((Sheet[1[6f[3)

V =1.35VE0
v Veeq=1.8Y
Sym Parameter ({t Note 32/64/128Wbit | 32/64Mbit 128Mbit Unit Test[Condition
Typ Max | Typ | Max | Typ | Max
VccngcMaX
||_| |nput|]loadD 9 TBD +1 +1 lJ.A VCCQEWCCQMaXD
V|NEWCCer|IBND
VecEVecMax
Outputd ccEYce
||_o Leaﬁage[l DQ[150] TBD +1 +1 HA VCCQ@WCCQMaXD
V|N|3mlcchr|IBND
ilglﬂm[ TBD | TBD | 5 | 18 | 5 | 25 VecEVccMax
ccs
VeeStandby D 10 HA \C/‘I:E%%@WWCCQMMD
13m0 cc
TBD TBD 8 50 8 70 RST#EV
lccs SsQ
18lﬂm[ Vcc@chMaX
TBD TBD 5 18 5 25
lccaps VecoEFVecgMaxg
APS[ 11 PA ggﬁfg(,sso
.13AmQ ccQ
| TBD | TBD 8 50 8 70 AliBtherihputsEVccglBra]
CCAPS Vsso
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Table22.[DC[Current[Characteristics[{Sheet2[6f[3)

Veco=1.35VE0 _
Q1.8ISV Veco=0.8W
Sym Parameter(th Note | oo e i oambit | 32/6amibit | 128mibit | YNt Test[Condition
Typ Max Typ | Max | Typ | Max
Asynchronous(]
PageModel 2 TBD TBD 3 6 4 7 mA | 4Word[Read
f=13MHz0
TBD | TBD | 6 | 13 | 6 | 13 | ma | Burstiengthd
TBD | TBD | 8 | 14 | 8 | 14 | mA ?gsmbngthu
Synchronous(] 5 =
CLKE@E0MHz
TBD | TBD | 10 | 18 | 11 | 19 | mA ?i‘gsmbngthm VecED
= VchaX
Averagel] CEREIV
IL
lecr | Yol TBD | TBD | 11 | 20 | 11 | 20 | mA ?E’(Eztr?:f:l?ézg OE#EV,,,
B |npUtS|§N|HD
orly
™D | TBD | 7 | 16| 7 | 16 | mA Egsmbngthu I
TBD | TBD | 10 | 18 | 10 | 18 | mA ?[‘gsmbngthm
Synchronous(] 2 -
CLKEB4AMHz
TBD | TBD | 12 | 22 | 12 | 22 | ma | Burstiengthd
Burstllength
TBD | TBD | 13 | 25 | 13 | 25 | mA | S8
TBD | TBD | 8 | 17 |NA | NA | ma | Burstiengthd
Burstiengthl) | v Cro o
Averagel] TBD | TBD | 11 | 20 | NA |NA | ma | ZgStendnE ) veeMax
| Vo[l Synchronous] o3 - CE#EN,.
CCR cc CLKEB6MHz ' OE#EV,
Read[] TBD | TBD | 14 | 25 | NA. | NA. | mA Eggmbngthm INpUtSEN (]
OrISV”_
Burstllength
TBD | TBD | 16 | 30 [NA |NA | mA | 2 s e
VppElY, rogramfh(]
8D | TBD | 18 | 40 | 18 | 40 | ma | /PPENVPRLEPIOY
Progress
lccw VeeProgramO 3,45
T80 | TBD | 8 | 15 | 8 | 15 | ma | VPPEVPPaFPrOgraming
Progress
VppEFLY, lockEraselih]
78D | TBD | 18 | 40 | 18 | 40 | ma | VPPEVPPLEB
Progress
ICCE Vccl:BIOCk[EraseD 3,45 ook i
VppElY, ock[Eraselih(J
78D | TBD | 8 | 15 | 8 | 15 | ma | /PPEVPP2B
Progress
CE#EY, rogram[$us-
lccws | VecProgramiSuspendD] 6 | TBD | TBD | 5 | 18 | 5 | 25 | pA pended ce.prog
CE#[EZV, rase[$us-
lcces | VecEraseSuspendd 6 | TBD | TBD | 5 | 18 | 5 | 25 | pA pended cck
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Table22.[DC[Current[Characteristics[(Sheet[3[af[3)

Veeo=1.35vE0 _
s Vecq™1-8V
) . .
Sym Parameter (! Note 32/64/128Mbit | 32/64Mbit 128Mbit Unit Test[Condition
Typ Max | Typ | Max | Typ | Max
lpPs | VppStandbyCl
(EPWS VppProgramSuspend 3 TBD TBD | 0.2 5 0.2 5 MA | VppEVce
iPPES) VppEraselSuspend
lppPR VppReadO TBD TBD 2 15 2 15 | pA | VppRNVcc
Vpp@prl’frOgramlIhD
TBD TBD | 0.05 | 0.10 | 0.05 | 0.10 Progress
Ippw VppProgram0d 4 mA
VppEVpp, fProgramiint
TBD TBD 8 22 16 37 Progress
Vppgwpplyﬁrasemﬂj
TBD TBD | 0.05 | 0.10 | 0.05 | 0.10 Progress
IPPE Vpp[EraseD 4 mA
TBD | TBD | 8 | 22 | 8 | 22 VepZWpp, Eraselint]
Progress
NOTES:

1. Allidurrentsfare®RMS[UinlessMoted.TypicalMaluesatdypical V¢, TaZFEF25°C.
2. AutomaticPower[Savings[{APS)Teduces(lcrIb@pproximatelyStandbylevelsiinStaticOperation. [Seellcrg Specification
forldetails.

©O~NOUTAW

. Sampled,mot[100%[fested.
. Vecliead®programl@urrentisfheSumBflY ¢ Mead@ndVc[program@urrents.
Vcclfead*[@raseldurrentlistheSumBflV cfead@ndVc[@raseldurrents.
. lcceslisSpecifiedwith(deviceldeselected. fldeviceis[fead Whileih(éraseSuspend, [Gurrentis I cesPluslicr.
. VppE&=[Vpp| klhhibits[@rase@ndprogram@perations. Don’tliseVpp [AndVppydutsidefheiralidfanges.O

. V_[BanlUndershootib(30.4VandlV yGan@vershootfV cco+0.4VIpridurations0f20[@s[Orless.
. Ifl¥\n>Vcthelihputbad@urrentihcreasesfb10[pATax.

10.ICCSlisthel@veragelGurrentheasuredover@nyBms[iimelihterval Bus(after@CE#[de-assertion.
11. ReferfiblSection[$ection.2,MAutomatic(Power[Savings(APS)"0n[page 550brlcapseasurementldetails.
12.TBDalues(@relibbeldeterminedipending(Silicon(¢haracterization.

10.4

DClVoltagelCharacteristics

Table23.[DCVoltage[Characteristics[(Sheet[1[6f(2)

VCCQ:13SWED8W VCCQ:D.SW
Sym Parameter[f?) | Note 32/64/128Mbit 32/64Mbit 128Mbit Unit | TestCondition
Min Max Min Max Min Max
Vi InputMowD] 8 0 0.2 0 0.4 0 0.4 \Y
. V, O V O V, 0
ViH InputlBigh(] 55 Veeon | _ipd | Vecan| “FR | Vecon| V
VoL Output@ow0O VecENVccMin
0.1 0.1 0.1 Vv VCCQEWCCQM”’]
lor E100[HA
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[1.8[Voltdhtel®WirelessFlashMemory(W18)

Table23.[DC[Voltage[Characteristics[[Sheet2[6f[2)

VCCQ=135|§V|}D8W VCCQ:D“SW

Sym Parameter[) | Note 32/64/128Mbit 32/64Mbit 128Mbit Unit | TestCondition
Min Max Min Max Min Max

VOH OUtpUtDHIghD Vcc[}chMin
Veeql Veeod Veeol i
—E(I).(ll’ _[(1)_](? _m_% \ VCCQEWCCQMmD

lonFE100pA

VPPLK Vppm.OCk-OUtD 7 0.4 0.4 0.4 \Y

Viko | VeclockO 1.0 1.0 1.0 Y%

VlLKOQ VCCQé.OCkD TBD 0.9 0.9 \Y

NOTE: Forfallmumberedmotelfeferenceslihfhisfable, feferfofhelmoteslinTable 22,"DCI[Current[Characteristics”[On(page 58.

Datasheet
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1.8Voltntel®Wireless [FlashMemory[(W18)[

®
11.0 ACI[Characteristics
11.1 Read[OperationsFL13[mlithography
Table[24.[Read[Operations—[L3[Uumlithography[{Sheet1[6f(2)
Veeo™ Veeo=
1.35VZ1.8V 1.7VER2.24V
2 .
# Sym Parameter(} Notes 65 85 60 80 Unit
Min | Max | Min | Max | Min | Max | Min | Max
Asynchronous(S$pecifications
R1 tavay | Read[Cycle(Time 7,8 65 85 60 80 ns
R2 tavgv | AddressibOutputValid 78 65 85 60 80 ns
R3 teqv | CE#LowbOutputValid 7,8 65 85 60 80 ns
R4 toLov | OE#lowb[@utputValid 4 25 30 20 25 ns
R5 tprov | RST#[HighibOutputValid 150 150 150 150 ns
R6 teLgx | CE#Lowb[@utputllow-Z 5 0 0 0 0 ns
R7 toLox | OE#lowlibOutputdlow-Z 4,5 0 0 0 0 ns
R8 tengz | CE#HighfoOutputHigh-Z 5 17 20 14 17 ns
R9 toHoz | OE#HighibOutputigh-Z 4,5 14 14 14 14 ns
R10 |ton CE#[OE#)High{oOutputllow-Z 4,5 0 0 0 0 ns
Latching[$pecifications
R101 | taywn | AddressSetupdblADV#High 7 7 7 7 ns
R102 | tg vy | CE#Lowdb[ADV#High 10 10 10 10 ns
R103 |ty qv | ADV#ILowlib[@utputValid 7,8 65 85 60 80 ns
R104 | ty vy | ADV#[PulseWidthIlow 7 7 7 7 ns
R105 | tyqyL | ADV#[PulseWidthHigh 7 7 7 7 ns
R106 | tyyax | AddressHoldfromADV#High 3 7 7 7 7 ns
R108 | tapa PagelAddress[Access(Time 25 30 20 25 ns
Clock[$pecifications
R200 | fe k CLK[Frequency 54 40 66 54 MHz
R201 | tc k CLKPeriod 18.5 25 15 18.5 ns
R202 | tcy. | CLKHighlordlowTime 4.5 9.5 3.5 4.5 ns
R203 | tcycL | CLKFalllrRiseTime 3 3 3 3 ns
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[1.8[Voltdhtel®WirelessFlashMemory(W18)

Table24.[Read [Operations—LIL3[UmLithography{Sheet2[6f2)

Vcc%f Veeo=
1.35VZ1.8V 1.7VE2.24V
2 .
# Sym Parameter(} Notes 65 .85 60 -80 Unit
Min | Max | Min | Max | Min | Max | Min | Max

Synchronous[$pecifications
R301 | taycq | AddressValidiSetupbCLK 7 7 7 7 ns
R302 |ty cy | ADV#Ilow[Setupd[CLK 7 7 7 7 ns
R303 | tg cy | CE#MlowlSetupbCLK 7 7 7 7 ns
R304 | tcHgv | CLKEDOutputValid 8 14 20 11 14 ns
R305 | tchox | OutputBoldfromCLK 3 3 3 3 ns
R306 | tcyax | Address[HoldfromCLK 3 7 7 7 7 ns
R307 | tcymy | CLKEDMVAITValid 8 14 20 11 14 ns
R308 | tg;1v | CE#ILowdoVAIT Valid 6 14 20 11 14 ns
R309 | teyrz | CE#[HighfoWAITHigh-Z 5,6 14 20 11 14 ns
R310 | teye. | CE#[PulseWidthHigh 6 14 14 14 14 ns
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1.8Voltntel®Wireless [FlashMemory[(W18)[ In

11.2 Read[OperationsZFL18[mILithography

Table25.[Read[@perations—L18[UmMithography{Sheet[1[0f(2)

32/64Mbit 128Mbit

# Sym Parameter((t? Notes -70 -85 -85 Unit

Min Max Min Max Min Max

Asynchronous[S$pecifications

R1 tavav Read[CycleTime 70 85 85 ns
R2 tavov Addressio[@utputDelay 70 85 85 ns
R3 teLov CE#({llow(fb[OutputDelay 70 85 85 ns
R4 teLov OE#llowdoutputDelay 4 30 30 30 ns
R5 tpHOV RST#Highib[@utputDelay 150 150 150 ns
R6 teLox CE#Ilow(ib[Outputihlow-Z 5 0 0 0 ns
R7 toLox OE#Ilow(ib[Outputihlow-Z 4,5 0 0 0 ns
R8 teHoz CE#[Highfo@utputihMigh-Z 5 20 20 20 ns
R9 teHoz OE#Highib[OutputihMHigh-Z 4,5 14 14 14 ns
R10 | toy CE#[{(OE#)Highfo@utputih@ow-Z 4,5 0 0 0 ns

Latching[$pecifications

R101 | tayvH Address[Setupo[ADV#High 10 10 10 ns
R102 | tg yH CE#{llow{b[ADV#High 10 10 10 ns
R103 | ty qv ADV#lowdbutputDelay 70 85 85 ns
R104 | tyyH ADV#PulseWidthMlow 10 10 10 ns
R105 | typwL ADV#[PulselWidthHigh 10 10 10 ns
R106 | tynax Address[Holdfrom[ADV#High 3 9 9 9 ns
R108 | tapa Page[Address[AccessTime 20 25 25 ns

Clock[S$pecifications

R200 | fo CLK[Hrequency 52 40 40 MHz
R201 | to k CLKPeriod 19 25 25 ns
R202 | top CLKHighordlowTime 5 5 5 ns
R203 | tcycL CLK[FalllorRiseTime 3 3 3 ns
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In o [1.8[Voltdhtel®WirelessFlashMemory(W18)

Table25.[Read [OperationsF—LI8umLithography{Sheet2[6f(2)

32/64bit 128Mbit
# Sym Parameterf(tt-2) Notes -70 -85 -85 Unit
Min | Max | Min Max Min Max
Synchronous($pecifications
R301 | taycH AddressValid[SetupoCLK 9 9 9 ns
R302 |ty cH ADV#{Low[Setupib[CLK 10 10 10 ns
R303 | tg cH CE#[llow[SetupoCLK 9 9 9 ns
R304 | tcyoy | CLKMoMutputiValid 14 18 18 ns
R305 | tchox OutputBoldfrom[CLK 35 35 3.5 ns
R306 | tcpyax AddressHoldfrom[CLK 3 10 10 10 ns
R307 | tcyTv CLKHoWAIT Valid 14 18 18 ns
R308 | tg v CE#[ILowb[WAITValid 6 14 18 18 ns
R309 | teptz CE#[HighToMWAIT High-Z 5,6 20 25 25 ns
R310 | tgyg. | CE#PulseWidthBigh 6 15 20 20 ns
NOTES:
1. See(Figure(33,[ACOhput/OutputReferenceWaveform”@nlpage 81forfimingheasurements(@ndaximuml@llowablelihput(
slew(fate.
2. ACispecifications@ssumeltheldatausvoltagelislessthanioréqual oV coWhen@eaddperationlislihitiated.
3. Address(holdih8ynchronous-burstiodelisldefined@siyyax 0rH,/yax, WhicheverfimingSpecification[isSatisfiedirst.
4. OE#(mayBeldelayedByWpHol o gylafterthefallinglédge O CEA#Withoutimpact ol qy-
5. Sampled,fot[100%({ested.
6. AppliesionlyolSubsequent(Synchronous(feads.
7. Duringthelihitial[@ccess(of@alSynchronousburstfead,datafromthefirstivordayBeginiobeldrivendntofheldatalbus@s]

early@sfhe(irstiélockedge@ftertayqy.0
. AllSpecs(abovelapplyblallldensities.

[ee]
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1.8Voltntel®Wireless [FlashMemory[(W18)[ In

Figure9.[Asynchronous[Read[@peration[Waveform

y D N
< U »
Vin Valid
Address([A] v Address
L

CE#{E] Vi \ f
V,

/
< (ra) > -
N
OE#(G] \; ]

.«
IH
WE#W]
VIL
Von  mighz HighZ
WAITIT] — Notell —
oL
VOH Highz ‘ali
Datal[D/Q] 2 outpt
" ()
< R5 »
\_/ '
RSTH{P] e f
VIL J
NOTES:.

1. WAITShown(@sserted[{{[CR.10=0)
2. ADV#lassumedibbeldrivenibVILihFhiswaveform
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intel.

[1.8[Voltdhtel®WirelessFlashMemory(W18)

Figurel20.Matched[AsynchronousRead@OperationWaveform

Datasheet
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AMAX:2]([A]
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‘ (R103) >
e .
cesE] "\ N /
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< \\RGJ >
V\H
OE#G] \l
. .
WEH#W] \;‘”
Datal[Q] \\//OH Hord, q o «'.ld‘ |
" ® : ®
RSTH#IP] /
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1.8Voltntel®WirelessFlashMemory(W18)[ Int9|®

Figurel21.[Page-ModeRead@perationWaveform

< &) .
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CEH#([E] \ \_/ —
VIL
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« (o)
N
V,
OE#[G] \ f
VIL
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VIL
WA|T[DT] VDH Highz Notel |<_ Highz
VOL
Vou HighZ Vvalid Valid Valid valid ]
Datal[D/Q)] D & ¢ &
VOL
g () . (=)
\Z/
V,
RSTHIP] _/

Vie

NOTE: WAITShown@sserted{(CR.10Z[0).
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In [1.8[Voltdhtel®WirelessFlashMemory(W18)

Figure22.[$inglelSynchronous[Read-Array@perationWaveform

V,
CLKIC]

v,
Address([A]

V,
CEH#I[E]

V,
OE#(G]

V,
WEHIW]

v, I
WAITIT] Noter2 : Hon?
Vg, : :
DataQ]  — : me L omi )
oL N N .
e : (o) S
: : N
Vig & 0
RSTH(P] "/
\
NOTES:

1. Section(8.2,First[Accessatency[Count[(CR[13:11])"0n[page 48describeshowblihsertldlockidyclesduringd
thelihitial[@ccess.

2. WAITshown(asserted;[CR.10=0)[¢an[belconfiguredib(@ssert@itherduring,@rldnedataldycleBefore,alid(]
data.

3. Thisiwaveformlillustratesthel@aseihlwhich[anX-wordburstlislihitiatedfofhehain(array@ndilisferminated
by@[CE#[de-assertion@fterthefirstiwordlihfheBurst.dfthislaccesshadbeenldonefblS$tatus, D, 0r[Query]
reads, the@sserted{low)WAIT [SignalWouldhavefemained@sserted({low)@sbng[@s[CE#(is[asserted({low).
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1.8Voltntel®WirelessFlashMemory(W18)[ In o
Figurel23.3ynchronous4-WordBurstRead [OperationWaveform
/]
/]
{ - Z
WEHA] : : -
. e e
WAITIT] Note2 | Vi i SLCLE
s I I
el "' @ - X X e X e B
v, : : :
RST#([P] v _/i
NOTES:
1. Section8.2,[FirstlAccess(latency[Count[(CR[13:11])"[6n[page 48[describeshowliblihsertidlock@yclesiduringd
thelihitiallaccess.
2. WAIT[shown[@sserted;[CR.10Z0)[danbeldonfiguredbl@ssertleitherduring,[0rdneldataldyclebefore, Nalid]
data.
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In [1.8[Voltdhtel®WirelessFlashMemory(W18)

Figure24.0WAIT[Functionality flor( EOWL End-of-Word[line)[Condition(Waveform

V,
CLKIC]

v,
Address[A]

V,
CE#(E]

V,
OE#(G]
V,

V,
WE#W]

V,
WAIT(T]

Valid
Output

. . . :
Valid Valid Valid
DetalPQ] { o X o )

RSTHP] Y _/
V,

L

NOTES:

1. Section(8.2,First[Accesslatency[Count[(CR[13:11])"[On[page 48[describeshowiblihsertldlock@yclesduringd]
thelihitiallaccess.

2. WAITshown(asserted;[CR.10=0)[¢anbeldonfiguredib(@ssert@ither[during,@rldnedataldyclebefore,Nalid(]
data.[fassumedwait(delay[offivoldlocksforléxample)
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1.8Voltntel®Wireless [FlashMemory[(W18)[ In

Figure25.IWAITSignallinSynchronousMon-Read[Array @perationWaveform

Vvalid |
Address

>
[
a
@

0

1]
=

<

A 4

V,
CE#(E]

V,
OE#([G]

D). |

V,
WE#W] : E E : N
i ‘ < R10
Vou & : : Hightz
WAITT] —-HiahZ | : Note[2 .
VOL : T :
-
Vou : i .
Datal[Q] o - Hon# {
S () N
| N P
VIH : - g
RST#(P] /
VIL_/'
NOTES:
1. Section[8.2,[FirstlAccessl(llatency[Count[((CR[13:11])"[6n[page 48[describeshowliblihsertidlock@yclesiduring]
thelhitiallaccess.

2. WAITShown[@sserted{ICR.10=0).
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Int9|® [1.8[Voltdhtel®WirelessFlashMemory(W18)

Figurel26.BurstSuspend

F—»R304 ﬁ «+R305 ﬁ «R305 »‘ «+R305
& /]

e 1
AddressTA) I
o Y e | ) |
DVi# | | ) ! ) 1
1 R %] <R
CEHTE] | B S f ;

! ! R4 »R9je -+ R4 |« | [«R9
o#lIe] | RS S 1

: +>(R12: : 1 rRlS
WAITT] %fﬁf : (s i
WEHIW] | e (S 1

i 473R64’R7+r | +{R304 1+ R304 i

NOTE:
1. DuringBurst[Buspend(Clock(signalldanbeheldhighorlow
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1.8Voltntel®Wireless [FlashMemory[(W18)[

®
11.3 ACWrite[Characteristics
Table26.CACWrite[Characteristics 3L 3[imM [Ilithog rap hy
Veeo= Veco=
1.35V31.8V 1.7VER2.24V
2 .
# Sym Parameter[} Notes 65 85 60 -80 Unit
Min | Max | Min | Max | Min | Max | Min | Max
RST#HighRecoveryfoWE#O
WL |t @pHey) | oy o y 3 | 150 150 150 150 ns
W2 | teowedtwiel) ECI)EVTI#E(]\NE#)Setup[beVE#mCE#)D 0 0 0 0 ns
W3 | twiwneLen) \If\(l)l\?V#E(JCE#)N\Irlte[H’ulseNWdthD 4 50 60 40 60 ns
W4 tDVWH&tDVEH) DataBetupﬁbWVE#MCE#)[H'llgh 50 60 40 60 ns
W5 | tawn®aven) ﬁ?gd hress[S‘petupEbeVE#[(JCE#)I] 50 60 20 60 ns
(terwh) High
W7 | twhpx[{tenpx) | DataHoldfromWE#{ICE#)High 0 0 0 0 ns
AddressHoldfromWE#[(CE#)O
W8 | twraxerax) High CEH) 0 0 0 0 ns
W9 | twhwL{eneD) | WE#ICE#)[Pulse[WidthHigh 56,7 | 20 25 20 25 ns
W10 | typwhltypen) | VPPSetup@bWE#{CE#)High 3 200 200 200 200 ns
W11l tovvL VPPHoldfromValid[SRD 3,8 0 0 0 0 ns
W12 toveL WP#HoldfromValid(SRD 3,8 0 0 0 0 ns
W14 | twhoL MencL) | Write[Recoverybefore[Read 0 0 0 0 ns
. . t t t t

W16 twHov WE#HighibValidData 3,6,10 f‘{% :‘é‘?g i‘é%’ i‘é%’ ns
w18 twHAV WE#Highib[AddressValid 3910 | O 0 0 0 ns
w19 twHev WE#Highfo[CLK Valid 3,10 16 20 12 20 ns
W20 twHvH WE#[Blighfo[ADV#High 3,10 | 16 20 12 20 ns

NOTES:

1. Writelfiming[@haracteristics[during(@raselSuspend(arefhelsamelas[duringiirite-onlyl@perations.
2. Alwritel@peration@anBeferminatedwith(gither[CE#[OrWE#.
3. Sampled,not100%[fested.(]

4. Write[pulseidthIow({ty, ywnOr ik, gn) isdefinedfromCE#OrlWE#Ibw(whichever@ccurslast) B [CE#0r WE#HighD

(whichever@ccursfirst). Hence, B whE T enEF By enEF e wh-

5. Write[pulseWidthBigh{ty Orike ) isdefinedfromCE#OrWE#Bighwhichever(is(irst) o [CE#OrWE#Tbwl(whicheveris[
last). (Hence, Bypw Flere Flvpe FHEpwL-

(2]

issuinglal@ommand.
7. Forl@ommands(étherthanfesumedommands.
8. VppShouldbefeld@tVppq @rlVppointilblockéraseldrprogramiSuccessl(isldetermined.
9.

Applicablelduringlasynchronous(feadsfollowing@write.

. System(designers(sShouldiakethislihtolaccount@ndaylihsert@software Mo-Oplihstructionbldelayfhefirstreadafter]

10.tyhcrn OREynvn[Mustbehetiwhenransitioningfromalwrite @yclefolalS8ynchronousburstiead. { ¢y, @nd iy, Dothbefer b0
thel@addressllatching@vent{eitherfhelfising/falling@lock@édgeldrihelrising[ADV#[edge, Wwhicheverdccurs(irst).
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Table[27.CACIWrite[Characteristics &-LIL8[AMLithography

[1.8[Voltdhtel®WirelessFlashMemory(W18)

32-Mbit
64-Mbit
128-Mbit
# Sym Parameter(}? Notes Unit
-70 -85
Min | Max | Min | Max
w1 tprw {tpHEL) RST#HighRecoveryfo(WE#(CE#)Low 3 150 150 ns
W2 terwLdtwie) CE#[(WE#)[Setup b WE#{ICE#)Tlow 0 0 ns
w3 twwhitteLen) WE#{ICE#)Write[PulseWidthILow 4 45 60 ns
w4 tovwHltoveR) Datal$SetupdoWE#[CE#)High 45 60 ns
W5 tavwHCtavEH) Address[$etuppoWE#CE#)High 45 60 ns
W6 twheRWtepwh) | CE#IQWE#)HoldfromWE#{CE#)High 0 0 ns
W7 twHDXtEHDX) DataHoldfromWE#[CE#)High 0 0 ns
w8 twhaxWMenax) | AddressHoldfromWE#{ICE#)High 0 0 ns
w9 twowl Mene) | WE#IICE#)PulseWidthHigh 56,7 | 25 25 ns
W10 typwHtvpEH) VPP SetupfoMWE#[(CE#)[High 3 200 200 ns
wil tovvL VPPHoldfromValid[3RD 3,8 0 0 ns
w12 toveL WP#HoldfromValid[$RD 3.8 0 0 ns
w13 tguwHtsHER) | WP#[SetupfoWE#(CE#)High 3 200 200 ns
W14 twhHeL(teng) | Write[Recoverybefore[Read 0 0 ns
W16 fwHov WE#HighfoValidData 3,610 | or oy ns
w18 twHAV WE#Highlib[AddressValid 3,9,10 0 0 ns
w19 twHev WE#HighfolCLKValid 3,10 20 20 ns
w20 twHvH WE#HighfoADV#High 3,10 20 20 ns
NOTES:

1. Writelfiming[@haracteristics[duringl@rase(Suspend(arefheSame@s(duringlwrite-only[@perations.
2. Alwrite[®peration(@anbe(ferminatedWith[@ither[CE#0rWE#.
3. Sampled,not100%[fested.(]

4. Write[pulseidthTow({ty, wnOrig, gn)i5definedfromCE#BrIVE#Iow(whichever[dccurslast) Ib[CE#OrIVE#T

h|gh EO\NhiCheverEDCCurs[ﬂrSt).[E-Ience, m/\/LWHglIELEH EmNLEHglIELWH'

)]

(WhiCheVerESDhst).[E‘lenCe, II{NHWLEEEHELEE{NHELEEEHWL'

(2]

read(@fterlissuing@ldommand.

© 00~

[y

. ForlBommands(otherfhaniesumeldommands.
. VppShouldbeheld@tVpp, ©rVpp,intilblock@raseldriprogram(Successlisdetermined.
. Applicable[duringl@asynchronouseads[bllowing@irite.

. Write[pulseWidthBigh{tyypw Orieqg ) [BdefinedfromCE#Or WE#Bighiwhicheverisfirst) fo [CE#0rWE#[Tow]

. SystemldesignersShouldfakethislihtolaccount@andhaylinsert@SoftwareMo-Oplihstructionbldelayihefirstd

0. twhcnu OREynv Mustbe hetiwhenfransitioning from(awriteldycle @o@a8ynchronousBurstfead. ey @nd Eypvn
bothfeferibhel@ddresslatching@vent{eitherihelfsing/fallingdlock@dgelorihelfising[ADV#@dge,hichever[
occursfirst).
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1.8Voltntel®Wireless [FlashMemory[(W18)[

76

Figure27.Write[Operations[Waveform
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NOTES:
1. Vclpower-uplandistandby.

~NoO O~ WN

. Write[Program[drErase[$Setupléommand.
. WriteValid[Address[anddatal{forlprogram)6rErase[Confirmdommand.
. Automated(program/eraseldelay.
. Read[Status(fegister(datal(([SRD)Ib[determinelprogram/erasel@peration[@ompletion.
. OE#[@nd[CE#ustbelassertedand WE#hustbeldeassertedfordeadOperations.
. CLKs(ignored.{butihaybeKeptactive/toggling)
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Int9|® [1.8[Voltdhtel®WirelessFlashMemory(W18)

Figure[28.[AsynchronousRead{foWrite[Operation[Waveform
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1.8Voltntel®Wireless [FlashMemory[(W18)[

78

Figurel30.[3ynchronousReadfoWrite[Operation
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Figure31.3ynchronousWrite[To[Read [@Operation

| | |
: | | Latency[Count |
! le—»{ R302 ! ! !
| |=—= R301 | | |
| | R | |
CLK | j \ - S Sf\ﬂ
| |
P W5 <—Ws—# < —R306 |
Address(JA] P< ‘
I W20 f<—R106 I
: R104 ! o
ADV# ' 5
| | — |
! - we = R303 !
| e e |
L we R11] ‘
CE#E} | | $S
| |
| te—w1s—m |
I w3 W19 | .
wesqw) |/ ! ! 3)
| | } L R4
| + |
oE#e] ‘ 5
| S R
WAITIT] | | | 5
| | |
I - W7 I I R304 { R304
: f—ws—> ! RS c ; > |=R305
Datal]D/f
(JD/Q] ‘ D ‘ | y) | Q ;
- | e |
RST#IP] | ! ‘ €S ‘
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11.4 Eraseland[Program(Times

Table[28.[Erasel@and®Program(Times

_ o Vpp1 Vep2 _
Operation Symbol Parameter Description? Notes Unit
Typ Max Typ Max

Erasing@nd$uspending

W500 tERS/PB 4-Kword[Parameter(Block 2,3 0.3 2.5 0.25 25 s
Erase[Time -

W501 | tersivs 32-KwordMainBlock 2,3 0.7 4 0.4 4 S
SuspendO W600 | tsyspp Program[$uspend 2 5 10 5 10 us
Latency W601 | tsysp/e Erase[Suspend 2 5 20 5 20 us
Programming

W200 tPROG/W Single(Word 2 12 150 8 130 us
_I?irr(;gramD W201 |tPROG/PB | 4-KwordParameterBlock 23 | 005| 23 | 003|007 ]| s

W202 tPROG/MB 32-KwordMainBlock 2,3 0.4 1.8 0.24 0.6 S

Enhanced(Factory Programming®

W400 | tEFP/W Single(Word 4 N/A N/A 3.1 16 us
Program W401 | tEFP/PB 4-Kword[ParameterBlock 2,3 N/A 15 ms
w402 | tEFP/MB 32-KwordMainBlock 2,3 N/A 120 ms
W403 | terpiseTup EFPSetup N/A 5 us
(L)aﬁz:]e:;[;ontl W404 | terp/TRAN Program{oVerify[Transition N/A N/A 2.7 5.6 ps
WA405 | teppveriey | Verify N/A | N/A | 1.7 | 130 | ps
NOTES:
1. tL(J;;Itt:,;sds.otedIthherwise,@IIm»arametersBremweasuredBtErAEHrZSBCBnd (mominallloltages,@ndheyl@reS8ampled,miot100%[]

2. Excludes[éxternallSystem-levell@verhead.

3. ExactliesultsihayNarybased[@n(System[dverhead.

4. W400-Typlistheldalculated(delayfor@lSingle(programmingpulse.IW400-Max[ihcludesthedelayWhen[programmingivithin[a[
newlword-line.

5. SomelEFP[performanceldegradationmayoccurlifiblock@yclingléxceeds(10.
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11.5

Reset[$pecifications

Table29.[Reset[$pecifications

# Symbol Parameter! Notes Min Max Unit
P1 tpLPH RST#LowlibResetlduringlRead 1,2,03,4 100 ns
RST#[Lowlib[ResetlduringBlockErase 1,3,4,8 20 us
P2 PLRH RST#[LowlibResetlduring[Program 1,3,4,8 10 us
P3 tvcepH VCC[PowerValidfo[Reset 1,3,4,5,6 60 us
NOTES:

1. TheselSpecifications[@realidforlalliproductiersions({packages@andispeeds).

OO WN

Figure(32.[ResetOperationsWaveforms

80

. Theldevicelthayfeset(iffp| py<p pyMin,Butlhisisbotguaranteed.
. Not@pplicable[f[RST#[is{iedfo[WVCC.
. Sampled,Butmot[100%[fested.

. IfRST#(5HieddbVCC,theldevicelismotreadyWntilf,ccppyBccurs@fterwhenV 2V ccMin.
. IfRST#{5fed{o@nySupply/signalwithVecq Moltagelevels, the RS T#IhputNoltagehusthotexceed Ve cOntil Ve c 20
Vchin.

(A) Resetlduring W=\ —

readfhode RST#([P] v,
Abort

(B) Resetlduring v, e Complete @
program@rblock@rase rRsT#P] "\ /
P1 <P2 L

Abort

(C) Resetlduring v . Complete . e
program(@rblock@rase RST#IP] "\ /—
P12 P2 L

(D) VCCPower-uplio cc
RST#Migh vee ./
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11.6 AC/O[Test[Conditions

Figure33.[ACIhput/OutputReference\Waveform

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

ov

NOTE: InputdimingBegins,andButputfimingénds, @tV cco/2. Mnputliiseland fallfimes{10%{o80%) = B0s. O
WorstldaselSpeed[donditions@arewhenVccENccMin.

Figurel34.ransientEquivalentTestinglload[CTircuit

ccQ

Device

Under(Test l O Out
C, R,

NOTE: SeelTable17forl@omponentialues.

Table30.[MestConfiguration[ComponentValuesforWorstCaselSpeed[TConditions

Test[Configuration C_ {pF) R, [(kQ) R,kQ)
VecgMin-Extended({1.35V) (StandardTest 30 13.5 135
VeeoMinl(l. 7V) [StandardTest 30 16.7 16.7

NOTE: C_lihcludesligldapacitance.

Figure(35.[ClockOhput/ACWaveform

Datasheet 81



1.8Voltntel®Wireless [FlashMemory[(W18)[

11.7

82

DevicelCapacitance

Ta=+25°C,f=1MHz

Symbol Parameter® Typ Max Unit Condition
Cin InputCapacitance 6 8 pF ViNED.OV
Cour Output[Capacitance 8 12 pF VourED.0V
Cce CE#Ihput[Capacitance 10 12 pF ViNED.OV

SSampled, Mot[100%fested.
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Appendix[AlWrite[StateMachinelStates

This table shows the command state transitions based on incoming commands. Only one partition

can be actively programming or erasing at a time.

Figure36.Write[StateMachine3—MNext[State[Table(Sheet1[6f[2)

Chip Mext[Btate@fterlCommandIhputl

Enhanced | BEConfirm, e Clear]
CurrentThi p O Rea?g) Progrzr; Eras(ae ) Factory | P/E[Resume, Erasel] Read Status0l Read
© ® Array Setup™ Setup™ PgmO ULBO Sy Status Register® ID/Query
— State Setup® Confirm® 9
Q0
g (FEH) (10H/40H) (20H) (30H) (DOH) (BOH) (70H) (50H) (90H, ¥8H)
() Program Erase EFP
T IREEGY Ready Setup Setup Setup Ready
@ Lock/CR[3etup Ready[{Lock[Error) Ready | Ready/({Lock[Error)
—
< lote Setup OTP[Busy
(] Busy
g Setup Program(Busy
~—~
= |Program Busy Program(Busy PgmBusp | Program([Busy
n Suspend Program[Suspend PgmBusy Program[3uspend
E, Setup Readyl[{Error) Erase[Busy Ready/[(Error)
[¢D) Busy EraseBusy Erase[Susp Erase[Busy
£ |Erase e e —
< Suspend Erasel Erase[Suspend Erase[Busy Erase[Suspend
Q Suspend
[ Susp[Setup
é Setup Programih(Erase[SuspendBusy
40—") Program(ih0 PgmiSusplin
© gram Busy Program(ih[Erase[SuspendBusy EraselSus Programlih(Erase[SuspendBusy
5 Erase[Suspend p
Pgmih(Erase
® Suspend Program[Suspendlih(Erase[Suspend SuspBusy Program(BuspendlihErase[Suspend
—
*— |Lock/CR[SetuplihErasel] Erase[Suspend
S
; Suspend Erase[Suspend[{Lock[Error) Erase[Susp (Lock(Error)
Enhanced Setup Ready[{Error) EFPBusy Ready[{Error)
Factory EFPBusy EFPBusy”
Program EFPWVerify Verim[Busym
Output NextFBtate@fterlCommandhput
Pgm[$etup,
o |EraselSetup,
O |OTPSetup,
O [|PgmlhEraselBusplSetup, Status
@© |EFPSetup,
B |eFPBusy,
% Verify [Busy [T
+ [Lock/CR[Setup,
@ Lock/CR[3etuplih[Erase[Susp Status
o
X |OTPBusy Status
[}
g Ready,
,5, PgmBusy, Outputd
a Pgm(Buspend, Array® Status Output@oesMot@hange | Status | doesotO
+ |EraseBusy, change ID/Query
> |EraselSuspend,
O Pgminh(Erase[SuspBusy,
PgmSuspnErase$usp ]
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Figurel36.Write[StateMachine3—MNext[State[Table(([Sheet2[6f[2)

Chip MNext[State@fter[Commandnhput
Lock, Lock- Enhanced
CurrentChipO Unlock,O OoTP L Down Write[CR FactPgm lllegal WSM
p Loskedown © Block Block e S commands[or(] !
® ® | Setup Confirm® Confirm Exit{(blkaddC] EFPEaa® | OPeration
o State CRBetup® Confirm® <>0VAQ)I Completes
g (60H) (COH) (01H) (2FH) (03H) (XXXXH) | (other@odes)
[} Lock/CR oTP
T IRzl Setup Setup Ready
N/A
5 Lock/CR[Setup Ready((Lock[Error) Ready | Ready | Ready | Ready[(LockError)
4>—<‘ TR Setup OTPBusy
(] Busy Ready
%\ Setup Program[Busy N/A
= |Program Busy Program(Busy Ready
n Suspend Program(Suspend N/A
é Setup Ready!({Error)
(D) Busy Erase([Busy Erase[Busy Ready
£ [prase Lock/CRO
g Suspend Setuplih( Erase[Suspend N/A
® Erase[Susp
% Setup Program(ih[Erase[SuspendBusy
(o]
"(.‘6‘ Program{in] Busy Program(ih[Erase[SuspendBusy SEraseE
+ |Erase[$Buspend uspen
% Suspend Program(SuspendlihErase[Suspend
—
*— |JLock/CR[SetuplihErasel]
% Suspend P Er(aLsOiEf[;frr;er;d Erase(Susp | EraselSusp | Erase[Susp | Erase[Suspend({LockError) N/A
Enhanced Setup Ready[(Error)
Factory EFPBusy EFPBusy"” EFPWerify | EFPBusy”
Pt EFPVerify VerifyBusy? Ready EFPVerify” | Ready
Output MextState@fter[CommandIhput
Pgm[Setup,
o |EraselSetup,
O |OTPSetup,
O [|PgmlihEraselBusplSetup, Status
@© |EFPSetup,
B |errmusy.
i [MITMTTTTATTTTITTIITY
% \VerifyBusy
+2 JLock/CRSetup,
A |Lock/CRSetuplinEraseSusp Status Array Status Output(does
; OTPBusy notléhange
)
g Ready,
+— |PgmBusy,
8_ Pgm@Buspend, Status Output@oesMot@hange Array Output(does(]
+ |EraseBusy, notléhange
> |EraselSuspend,
O Pgminh(Erase[SuspBusy,
PgmSuspnErase$usp ]|

NOTES:

1. Theloutput(State[Shows(thefypeldfldataihatlappears@atithe@utputslifthepartition@ddresslisthelSame@siheldommandl

address.l]

Alpartition(éanBelplacedih(Read(Array,[Read[Status(or(ReadID/CFI,[dependingdnhel@ommandlissued.
Each[partition(StayslihlitsTast@utputState[{Array, ID/CFl0r[Status) Mntillahewldommandldhangesl(it.[The nextWWSM(State[does [
notldepend(on(the[partition'soutput(State.
Forléxample, [if(partition#1's[6utputStateis[ReadlArray@ndpartition#4's[0utput(State(is[Read [Status, [@éveryfeadfrompartition
#4[(withoutlissuing@mew[@ommand)dutputsfhe[Status(fegister.
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2. lllegalléommands(arethoselnotdefinedlihfhel@ommand(Set.

3. AllpartitionsidefaultibRead[Arrayfhode@tipower-up./AReadArray[commandlissuedolabusy(partitionfesultslinlindermined
datalWhen(alpartition(@ddresslisfead.

4. Both[@ycles[ofl2[dycles[@ommands(3houldbelissuediobihelSamelpartition@ddress. Iftheyl@relissuedib(different[partitions,thed
secondiwrite[determines(thelactivelpartition.[Both[partitionswill[Butput(Statusihformationwhen(bead.

5. IfthelWSMIis[active,Both[dyclesofar2@ycleldommand@relignored.Thisdiffersfrom(previousntelldevices.

6. ThelClear[Statusl@ommand(dlears(Statusregister@rrorBitséxceptiivhenthe WSMIsunning(PgmBusy, EraseBusy,[PgmBusy]
InEraselBuspend,[OTPBusy,[EFPModes)0rSuspended{EraseSuspend,PgmSuspend,PgmBuspenddhErase[Suspend).

7. EFPOWrites[are(allowed@nlylwhen(Status(fegisterBit($SR.0Z0.[EFPsbusy ifBlock[AddressZ[address@atEFPConfirmO
command.[Anyldtherl@ommands(are(freated(as(data.

8. Thellcurrent(State"(isthat0ffthe WSM, Motfhelpartition.

9. Confirml@dommands{LockBlock,WnlockBlock, Lock-downBlock,[ConfigurationRegister)performltheOperation@ndihen(fovel]
tolthe[Ready[State.

10.In[Eraselsuspend, the0dnlyalidfwvoldyclel@ommands(areProgramWord", "Lock/Unlock/Lockdown(Block",[andCRWrite".[]
Bothlgdycles[oflotherfwvoldyclel@ommands[('OEMCAM[program(&[donfirm”,[IProgram@OTP &[donfirm",[EFP[$Setup&[@onfirm",]
"Erase(Setup(&[donfirm")willlbelignored.Ih[ProgramiSuspenddrProgram(Suspendlih(EraselSuspend,bothdycles[ofallvol]l
cyclelédommandswilllbelignored.
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AppendixBICommon(Flashlnhterface

This appendix defines the data structure or “database” returned by the Common Flash Interface
(CFI) Query command. System software should parse this structure to gain critical information
such as block size, density, x8/x16, and electrical specifications. Once this information has been
obtained, the software will know which command sets to use to enable flash writes, block erases,
and otherwise control the flash component. The Query is part of an overall specification for
multiple command set and control interface descriptions called Common Flash Interface, or CFI.

B.1 Query[Structurel@utput

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 (DQO-7) 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 (DQg_7) and 00h in the high byte (DQg_15).

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.

Table31.Bummary@f[QueryFtructure@utput@s@FunctionofDevicel@ndMode

Device Hex Hex | ASCII

Offset | Code | Value
00010: 51 "Q"
DevicelAddresses 00011: 52 "R"
00012: 59 "y

Table32.CExample@f[QueryFtructure@utputdfX16-AndX8Devices

Word[Addressing:[J

Byte[Addressing:[J

Offset Hex[Code Value Offset Hex[Code \ Value
Ax=Aq D15—Dg Ax=Aq D7—Dg
00010h 0051 "Q" 00010h 51 "Q"
00011h 0052 "R" 00011h 52 "R"
00012h 0059 "y 00012h 59 "y
00013h P IDLo PrVendor 00013h P IDLo PrVendor
00014h P IDy ID@# 00014h P IDLon ID
00015h PLo PrVendor 00015h P IDy IDE#
00016h P TblAdr 00016h . .
00017h A IDo AltVendor 00017h
00018h A IDy ID# 00018h

[ILL. .
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Query[StructurelOverview

The Query command causes the flash component to display the Common Flash Interface (CFI)
Query structure or “database.” The structure sub-sections and address locations are summarized
below.

Table[33.[Query[Structure

B.3

Offset Sub-SectionMame Description”
00000h ManufacturerlCode
00001h Device[Code
(BA+2)h*® | BlockStatus(fegister Block-specificlihformation
00004-Fh |Reserved Reservedforiendor-specificlinformation
00010h CFI[querylidentification(String CommandSetID@AndNendorldataloffset
0001Bh Systemlihterfacelihformation Devicelfiming[&Noltagelinformation
00027h Devicelgeometryldefinition Flashldevicellayout

pe Primary(Intel-specificlExtended@ueryTable l%l}icg;ﬁi;igiiigfg&zgr&?atloanecmcD

NOTES:
1. Referlibfhe[Query(Structure[OutputSectionandoffset28h{ortheldetailedldefinition(dfloffsetladdress@sal]

function(@fldeviceusiidth@ndode.
2. BAEBIlock[Addressbeginninglbcation({i.e.,[08000h(isblock’sbeginninglbcationiwhenfheblock(Sizelis[

32K-word).
3. Offset5defines[P"whichpointsibfhePrimarylintel-specific(Extended[QueryTable.

Block[Status[Register

The Block Status Register indicates whether an erase operation completed successfully or whether
a given block is locked or can be accessed for flash program/erase operations.

Block Erase Status (BSR.1) allows system software to determine the success of the last block erase
operation. BSR.1 can be used just after power-up to verify that the VCC supply was not
accidentally removed during an erase operation.

Table34.[Block[StatusRegister

B.4

Datasheet

Offset | Length Description Add. Value
(BA+2)h 1 BlockLock[BtatusRegister BA+2 | --00[0r=-01
BSR.0Block(lbck(Status BA+2 | (bit0):[0Or
[IDEFWnlocked
[ ZFMockedd
BSR.1Block(lbck-down[3tatus BA+2 | (bit(1):[0oOr
[IDEMNotIbckeddown
[ EFMockeddown
BSR[2-7:[Reservedforfutureliise BA+2 | (bit2-7):[0
NOTES:

1. BAEBIock[Addressbeginningbcation({i.e.,[08000h(isMblockd’sbeginninglocationheniheblockSize s
32K-word).

CFl[Querydentification[S$tring

The Identification String provides verification that the component supports the Common Flash
Interface specification. It also indicates the specification version and supported vendor-specified
command set(s).
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Table35.CFlIdentification
- Hex
Offset | Length Description Add. | Code | Value
10h 3 Query-uniquelASCIIString[IQRY* 10: --51 "Q"
11: --52 "R"
12: --59 "Y'
13h 2 Primary¥endorl@éommand(Setand(dontrollinterfaceID[dode. 13: --03
16-bitID[dodeforiendor-specified[@lgorithms 14: --00
15h 2 Extended[Query[Tablelprimary(algorithm[address 15: -39
16: --00
17h 2 Alternatelyendorl@ommand(Set[@ndc¢ontrollihterfacelDI[dode. 17: --00
0000hmeansmo8econdiendor-specified@lgorithmléxists] 18: --00
19h 2 Secondary[algorithm[Extended[Query(Tablef@address. 19: --00
0000h[means(fionel@xists 1A: --00
Table36.[Bystemhterfacelnformation
- Hex
Offset | Length Description Add. | Code | Value
1Bh 1 VcclbgicSupplyinimumprogram/erase¥oltage 1B: | 17 | 1.7V
[Mbits[0-3MBCDI00mYV
[Mbits[4—7TBCDNolts
1Ch 1 VclbgicSupplyhaximumiprogram/eraseNoltage 1C: | 19 | 1.9v
[bits[0-3MBCDI00MmYV
[Tbits[4—7TBCDNolts
1Dh 1 Vpp[[programming]Supplyminimum{program/eraseiNoltage 1D: | --B4 | 11.4V
[Mbits[0-3MBCDI00mMV
[Tbits[4—7THEXNolts
1Eh 1 Vpp[[programming]Supplyhaximum(program/eraseoltage 1E: | --C6 | 12.6V
[Mbits[0-3MBCDI00mV
[Mbits[4—7 THEXNolts
1Fh 1 “n"Buchfhatfypical SingleWordprogramfime-outZ2"[i-sec 1F. | --04 | 16ys
20h 1 “n"Suchfhatfypical hax. Bufferfiritefime-outZ2"M-secl 20: | 00 | NA
21h 1 “n"Buchihatfypicalblock@Brasefime-outZ 2" h-sec 21: | -0A | 1s
22h 1 “n"BuchfhatfypicalfullBhiperasefime-outER2"M-sec 22. | =00 | NA
23h 1 “n"Buchfhatfaximumivordprogramdime-outZR2"fimesypical]l 23: | --04 | 256us
24h 1 “n"BuchfhatfaximumbBufferiritefime-outER"TimesHypical 24. | =00 | NA
25h 1 “n"BuchfhatTaximumblock@rasefime-outZ2"fimes[ypical 25. | -03 | 8s
26h 1 “n”"BuchfhathaximumGhiprasefime-outZR"fimes(iypical 26: | -00 | NA
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DevicelGeometry[Definition

Table[37.[DevicelGeometryDefinition

Datasheet

Offset | Length Description Code
27h 1 “n"SuchfhatdeviceSizeF2"fhMumberfbytes 27: | SeelfableBelow
Flash(devicelinterfaceldodelassignment:[]
"n"[Buchihatn+18pecifiesihebitfieldfhatfepresentsiheflash(]
deviceWwidth[@apabilities[@sldescribedlihfhelfable:
7 6 5 4 3 2 1 0
28h 2 — | — [ — 1 — 1T x64 | x32 | x16 | x8 | 28 | -01 | x16
15 14 13 12 11 10 9 8
— 1 -1 -1 1T 1T 7T — ] — ]2/ -00
2Ah 2 “n"BuchthatMaximumbumberbfbytesihtiriteBufferZR2" 2A: --00 0
2B: | --00
2Ch 1 Number[ofléraseblockfegions{x)ithin(device: 2C:
[M.XZFDmeansholéraseDlocking;fheldevicelérasesihbulk
[MR.X[3Specifiesfheumberofldevicefegionsiwith(0ne[6rI Seeliablebelow
[MMMTfnore[@ontiguousSame-sizeéraseMlocks.
IB8.[Symmetricallyblockedpartitions[haveldneblockingfegion
2Dh 4 EraseBlockRegion[Information 2D:
bits[0-15F[y, y+1FMumberloflidentical-size[éraseblocks 2E:
. . . Seelfablebelow
bits(16-31[Z(z, MegionléraseDlock(s)SizelarezX[256bytes 2F:
30:
31h 4 EraseBlock[Region2Information 31:
bits0-15E=y, y+1ZFMumberoflidentical-size@éraseBlocks 32:
. . . Seelfablebelow
bits[16—31[F(2,Megionérasedlock(s)Sizelare ZzX[256bytes 33:
34:
35h 4 Reserved{forfutureléraseBlockegionlihformation 35:
36: Seelfablebelow
37
38:
Address 32[Mbit 64Mbit 128Mbit
-B T -B -T -B —T
27: --16 --16 --17 --17 --18 --18
28: --01 --01 -01 --01 --01 --01
29: --00 --00 --00 --00 --00 --00
2A: --00 --00 --00 --00 --00 --00
2B: --00 --00 --00 --00 --00 --00
2C: --02 --02 --02 --02 --02 --02
2D: --07 --3E --07 --7E --07 --FE
2E: --00 --00 --00 --00 --00 --00
2F: --20 --00 --20 --00 --20 --00
30: --00 --01 --00 --01 --00 --01
31: -3E --07 --7E --07 --FE -07
32: --00 --00 --00 --00 --00 --00
33: --00 --20 --00 --20 --00 --20
34: --01 --00 --01 --00 --01 --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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B.6

90

Intel-SpecificlExtended[Query[Table

Tablel38.[PrimaryVendor-SpecificlExtended[Query

offset™ | Length Description Hex
PE[39h (Optionalflashfeaturesland(dommands) Add. | Code | Value
(P+0)h 3 Primary(eéxtended(query(iablel 39: | -50 | "P"
(P+1)h UniqueASCIIString PRI 3A: | 52 | "R"
(P+2)h 3B: | 49 | "I
(P+3)h 1 Majorilersionmumber, [ASCII 3C: | -31 | "1"
(P+4)h 1 MinorQlersionumber, [ASCII 3D: | -33 | "3"
(P+5)h 4 Optionalfeature[@ndldommandSupport[{1=yes,[0=no) 3E: | —-E6
(P+6)h bits10-31[@arelfeserved;Mndefinedbitsare[0." I Bit(31 [l 3F: | -03
(P+7)h “1"[fhenf@nother31Mitfield6f[Optionalfeaturesiollows[atl 40: | --00
(P+8)h thel@éndof(fheBit—30(ield. 41. | 00
bit0ChipléraselSupported bit OE0 No
bitl MBuspendléraselSupported bit A MEA Yes
bit2[Buspendlprogram(Supported bit2[EA Yes
bit(3MegacyIbck/unlockSupported bit(3IEO No
bitld[MueuedéraselSupported bit[4[E0 No
bit(BhstantlihdividualblockIbckingSupported bit BIEA Yes
bit6[Protectionbits[Supported bitGEA Yes
bit(7PagemodelreadSupported bit[7[EA Yes
bit[B[PBynchronous(feadSupported bitBIEA Yes
bit@BimultaneousdperationsSupported bitQIE Yes
(P+9)h 1 Supportedfunctions(@fter[Suspend:(fead[Array, [Status, [Query 42: | --01
(MDtherSupporteddperations(are:
[Mhits(1-7[feserved;dndefined Bits[@re0”
bit[IProgram(Supported(afteriéraselsuspend bit[@IEA Yes
(P+A)h 2 Block(Status(registerhask 43: | 03
(P+B)h bits2-15[@re[Reserved; [Mindefinedbits(are0” 44; | 00
bitIBlockMlock-Bit[$tatus(fegisteractive bit OIEA Yes
bit(1MBlockIlock-DownBit[Status@ctive bitAMED Yes
(P+C)h 1 VcclbgicSupplyhighestiperformanceprogram/eraseoltage 45: | --18 | 1.8V
[Mbits[0-3MBCDNaluelih(100hV
(Mhits[4—7MBCDNalueliholts
(P+D)h 1 VeplOptimumprogram/eraseSupplyoltage 46: | --CO | 12.0V
[bits[0-3MBCDNaluelih(100V
(MBits[4—7MHEXNalueliholts
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[1.8[Voltdhtel®WirelessFlashMemory(W18)

Tablel39.[ProtectionRegisterhformation

offset®™ | Lenath Description Hex
PE3E9 (Optionalflashfeaturesi@andidommands) Add. | Code | Value
(P+E)h 1 Number[@fProtection(fegister(fieldsin(JEDECD(Space. A7: --01 1
[00h,"lihdicatesthat256 protectionfields@rel@vailable
(P+F)h 4 Protection[Field[1:[ProtectionDescription 48: --80 | 80h
(P+10)h This[field[describesUiser-available[One(Time[Programmablel | 49: --00 | 00h
(P+11)h (OTP)Protectionfeaisterbytes.[Somelareldre-proarammedI | 4A: | --03 |8lbyte
(P+12)h withldevice-unique(Serialumbers.[Others[arelliser] 4B: | --03 |8byte
programmable. Bits[0-15[pointfothe[Protectionfegisterock(]l
byte,fhelSection’s(irstlyte.[Thefollowingbytes[arefactoryd
pre-programmed(andluser-programmable.
bits[0—7 =M ock/bytesJedec-planephysicallbwladdress
bits[B-15F[Lock/bytesJedec-planephysicallhighlfaddress
bits[16—23F[n"[Suchfhat2nFfactory(pre-programmedbytes
bits(24-31Zn"Suchfhat@nZWserBrogrammableBytes
Table[40.[BurstReadhformationforMon-muxedDevicell
offsety | Length Description Hex
P[Z[39h (Optionalflashfeaturesi@andl@ommands) Add. | Code | Value
(P+13)h 1 PageMode[Read[¢apability 4C: | --03 | 8lbyte
bits[0-7=n"Suchfhat2"HEXNalue TepresentsfheMumberBf]
(Ifead-pagebytes.[Seeldffset28h{orldevice ordwidthfo]
(Mdeterminelpage-mode[dataloutputiwidth. MOhlihdicates o]
[MMead(dagebuffer
(P+14)h 1 Number(ofSynchronoushoderead(donfiguration(fieldsfhat(] 4D: | --04 4
follow.[00hlhdicatesmolburstidapability.
(P+15)h 1 Synchronous(thodelfead@apabilityl@éonfiguration1 4E: | --01 4
[IBits[3—-7=MReserved
MBits0—2Cn"Buchfhat 2™ HEXValuefepresentsithe
Maximumumber@fldontinuousSynchronouseadsiwhen
[Mtheldevicelis[donfiguredforlitsiaximumivordWwidth.[Aalue
[BfM7hlihdicatesthatfheldevicelis[¢apableldfl@ontinuous
[Minearburststhatiwill[dutputldataintilthelhternalBurst(]
[MBounterfeaches(the(éndoftheldevice’sburstableladdress]
[MBpace.[This[field's3-bitilalueléanbelWritten(directlyfothe
([MRead[ConfigurationRegisterbits[0-2[ftheldevicelis[]
D]Eﬁonflgured D‘brEtsIIhaxmum mvord width.[Seeloffset28hfor(]
(P+16)h 1 SynchronousEhodemeadmapabllltymonflguratlonm 4F:. | --02 8
(P+17)h 1 Synchronoushodefead@apabilityldonfiguration3 50: | --03 16
(P+18)h 1 Synchronous[hodelfead@apabilityl@éonfigurationd 51: --07 | Cont
Table[41.[Partition@nd[Erase-block[Regionhformation
Offset® Seelfablebelow
P[F[39%h Description Address
Bottom Top (Optionalflashfeaturesl@nddommands) Len | Bot | Top
(P+19)h | (P+19)h |Numberofldevicelhardware-partitiondegionsiwithintheldevice. 1 52: 52:
[IX(Z0:(alSingle(hardware(partition[device[(no[fieldsfollow).
[Mk(Specifiesfhemumberofldevicelpartitionfegions@ontaining]
bneldrimoreldontiguous(éraseBlockregions.
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1.8Voltntel®Wireless [FlashMemory[(W18)[ In

Partition Region 1 Information

Offset® SeelfableMelow

P[=[3%h Description Address
Bottom Top (Optionalflashfeatures@ndi@dommands) Len Bot Top
(P+1A)h | (P+1A)h [Numberloflidenticallpartitionsiithinthe [partition(fegion 2 53: 53:
(P+1B)h | (P+1B)h 54: 54:
(P+1C)h | (P+1C)h |Numberldfiprogram(orléraseldperations[allowedlih@lpartition 1 55: 55:

[Mbits[0-3FmMumber(of[S8imultaneousProgramoperations
[Mbits[4—7=FMmumberdflSimultaneousEraseOperations

(P+1D)h | (P+1D)h |Simultaneousl[programoréraseldperations(allowedihéther(] 1 56: 56:
partitionsWwhilelalpartition[ihfhisfegionlslin[Program[ode
[Mbits[0-3EMumberof[SimultaneousProgram@perations
[bits[4—7 =FmumberdfSimultaneousEraseloperations
(P+1E)h | (P+1E)h |Simultaneous[program(orleraseldperations(allowedlihlother( 1 57: 57:
partitionswhile[A(partition[ihfhisfegion(is(ih[Erasemode
[MbHits[0-3EFMumberlof[SimultaneousProgramoperations
[bits[4—7 ZFmumberlofiSimultaneous[Erasedperations
(P+1F)h | (P+1F)h |Typeslofléraseblocklfegionslihthis[Partition[Region. 1 58: 58:
(IXZ0=moleraseBlocking;fhePartition[Region(érases(ihbulk
[MXEFmumberlofleraseBlockfegionsi/[@ontiguousiSame-size
[MBraseblocks.[Symmetricallyblockedpartitionshaveldnel
[Mblockingegion.PartitionSize Z[{Typeblocks)x(Type1O
(MBlockSizes)#F[(Type2Blocks)x(Type2block(Sizes)+...+0
[MTypemblocks)x(TypelnblockiSizes)

(P+20)h | (P+20)h |Partition(RegionlEraseBlockTypelldnformation 4 59: 59:
(P+21)h | (P+21)h | bits0-15EF,y+1EFDumberloflidentical-sizeléraseblocks 5A: 5A:
(P+22)h | (P+22)h | bits[16-31[Z(z,legion[éraseBlock(s)Sizelare ZX[256[Dytes 5B: 5B:
(P+23)h | (P+23)h 5C: | 5C:
(P+24)h | (P+24)h [Partition[1{(EraseBlockTypell) 2 5D: 5D:
(P+25)h | (P+25)h [IMinimumblockl@raseldyclesX1000 5E: 5E:
(P+26)h | (P+26)h |Partition(1(eraseBlockTypel)bitsiperdell;ihternal(ECC 1 5F: 5F:

[Ibits[0-3=bits[per(delllinléraselfegion
([Ibit[4ZMeservedorlinternal[ECClused’[{1=yes,[0=n0)
(Ibits[5—7 = Meserveforfuturellise

(P+27)h | (P+27)h |Partition[(eraseDlockTypell)pagelode@ndS8ynchronous 1 60: 60:
mode[dapabilities(definedih[Table10.
([bit0Fpage-modehostieads[permitted(1=yes,[0=no)
[MbitMA ZFSynchronouslhostfeadspermitted{1=yes,[0=no)
[Ibit2EF8ynchronoushostiwrites[permitted{1=yes,[0=no)
(bits[(3—7 Eeservedforfutureldse

(P+28)h PartitionfRegion[1EraseBlockType2Information 4 61:
(P+29)h bits(0-15Ey, y+1EFMumber(oflidentical-sizel@éraseblocks 62:
(P+2A)h bits[16—31=(z,MegionléraseDlock(s)Size@reZ X256 [Bytes 63:
(P+2B)h (bottom[parameterldevicelonly) 64:
(P+2C)h Partition{1[{(EraseBlockType2)[ 2 65:
(P+2D)h [MMinimum BlockéraseldyclesX1000 66:
(P+2E)h PartitionC1[(EraseBlockType2)bits[perlcell 1 67:

[Ibits[0-3=bits[perlcelllin(éraselfegion
([bit[aZMeservedorfinternal ECCluised”[([1=yes,[0=no)
[bitsB—7 FHeserveforfuturellise

(P+2F)h PartitionC1[{(EraseBlockType[2)(pagemodelandSynchronous] 1 68:
mode[dapabilities[definedih[Table10
([IbitZF[page-modehostieadspermitted{1=yes,[0=no)
(bt ZSynchronous(hostfeadspermitted{1=yes,[0=no)
[Mbit2ZFSynchronouslhostiwrites[permitted{1=yes,[0=no)
[Ibits[3—7 FMeserved forfuturedse
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Partition Region 2 Information

Offset? Seelfableelow
P[F[39%h Description Address
Bottom Top (Optionalflashfeatureslandidommands) Len Bot Top
(P+30)h | (P+28)h [Numberloflidenticallpartitionsiwithinfhepartition(fegion 2 69: 61:
(P+3D)h | (P+29)h 6A: | 62:
(P+32)h | (P+2A)h [Numberlofprogram(orléraseloperations(allowedlih@partition 1 6B: 63:
[Ibits[0-3=FMmumberdflSimultaneousProgramloperations
[bits[4—7 Fmumberodf[SimultaneousErasedperations
(P+33)h | (P+2B)h |Simultaneous[program(orléraseldoperationslallowedih[other 1 6C: 64:
partitionsiwhile[Alpartition(ihthis[fegionlisih[Programmode
[Mbits[0-3FMmumberlof[Simultaneous[Programoperations
bits[4—7 =MmumberldfSimultaneousErase0perations
(P+34)h | (P+2C)h |Simultaneous[program(orléraseldperationslallowedih[éther(] 1 6D: 65:
partitionsWwhile[alpartitionlihfhis[fegionlislih[Erase(mode
[Mbits[0-3Fmumberof[SimultaneousProgramoperations
Ibits[4—7 =FmumberldfSimultaneousEraseoperations
(P+35)h | (P+2D)h | TypeslofléraseBlocklbegions(ihthis[Partition[Region. 1 6E: 66:
[MXZ0EMoleraseBlocking;fhePartitionRegion[érases(ihbulk
[IXZmumberlofleraseblockegionsiw/[@ontiguous(Same-size
(MBraseBlocks.[Symmetricallyblockedpartitionshavednel]
[MBlocking@egion. Partition(Size Z{Type 1 blocks)x(Typed O
[MBlock(Sizes)F[(Type2blocks)x(Type2blockSizes)*...+0
[Typemblocks)x(TypelhblockiSizes)
(P+36)h | (P+2E)h |Partition[Region2[EraseBlockTypellInformation 4 6F: 67:
(P+37)h | (P+2F)h | bits0-15E,y+1EDumberoflidentical-sizeléraseblocks 70: 68:
(P+38)h | (P+30)h | bits[16-31[F(z,egionléraseblock(s)SizelareZX[256Dytes 71: 69:
(P+39)h | (P+31)h 72: 6A:
(P+3A)h | (P+32)h |Partition2[(EraseBlockTypell) 2 73: 6B:
(P+3B)h | (P+33)h |Minimumblockéraseldyclesx[1000 74. 6C:
(P+3C)h | (P+34)h |Partition2[(EraseBlockTypell1)bitsipericell 1 75: 6D:
[Ibits[0-3=bits[per(dellih(éraselfegion
([bit[aZdeservedorfinternal ECCluised”[(1=yes,[0=no)
[Bits[5—7 FHeserveforfutureliise
(P+3D)h | (P+35)h |Partition2[(eraseBlock(Typell)pagemodel@andSynchronous] 1 76: 6E:
mode[dapabilities@sdefinedihTable10.
([IHit0Z[page-modehostieadspermitted{1=yes,[0=no)
(bt ZSynchronoushostfeadspermitted{1=yes,[0=no)
[Mbit2=8ynchronoushostiirites[permitted1=yes,[0=no)
[Ibits(3—7 FMeservedforfuturelse
(P+36)h |Partition[Region2[EraseBlockType20nformation 4 6F:
(P+37)h | bits0-15E=,y+1ZFMumberloflidentical-sizeléraseblocks 70:
(P+38)h | bits[16—-31=(z,MegionléraseBlock(s)Size@reZX[256[Bytes 71:
(P+39)h 72:
(P+3A)h |Partition2[(EraseBlockTypel2)0 2 73:
(P+3B)h | MMinimumblock@éraseldyclesX1000 74
(P+3C)h |Partition2[{(EraseBlockTypel2) bits[percell 1 75:
[Ibits[0-3=bits[per(celllinféraselfegion
(Ibit[4ZMeservedforlinternal[ECClused’[{1=yes,[0=n0)
([bitsB—7 EFeserved forfuturellise
(P+3D)h |Partition2[{(EraseBlock(Type2)pagemodelandSynchronous] 1 76:
mode(dapabilities@sdefinedlih[Table10.
[Ibit[0Zpage-modehosteadspermitted(1=yes,[0=no)
[t ZSynchronous(hostfeads[permitted{1=yes,[0=no)
[Mbit2ZSynchronouslhostiwrites[permitted{1=yes,[0=no)
[Dits(3—7 Zeservedforfuturedse
(P+3E)h | (P+3E)h |FeaturesiBpaceldefinitions[(Reservedforfuturellise) TBD | 77: 77:
(P+3F)h | (P+3F)h |Reservedliorfuturelise Resv'd] 78: 78:
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Partition and Erase-block Region Information

Address 32[Mbit 64Mbit 128Mbit
-B -T -B T -B -T
52: --02 --02 --02 --02 --02 --02
53: --01 --07 --01 --OF --01 --1F
54. --00 --00 --00 --00 --00 --00
55: --11 --11 --11 --11 --11 --11
56: --00 --00 --00 --00 --00 --00
57: --00 --00 --00 --00 --00 --00
58: --02 --01 --02 --01 --02 --01
59: --07 --07 --07 --07 --07 --07
5A: --00 --00 --00 --00 --00 --00
5B: --20 --00 --20 --00 --20 --00
5C: --00 --01 --00 --01 --00 --01
5D: --64 --64 --64 --64 --64 --64
5E: --00 --00 --00 --00 --00 --00
5F: --01 --01 --01 --01 --01 --01
60: --03 --03 --03 --03 --03 --03
61: --06 --01 --06 --01 --06 --01
62: --00 --00 --00 --00 --00 --00
63: --00 -11 --00 --11 --00 -11
64: --01 --00 --01 --00 --01 --00
65: --64 --00 --64 --00 --64 --00
66: --00 --02 --00 --02 --00 --02
67: --01 --06 --01 --06 --01 --06
68: --03 --00 --03 --00 --03 --00
69: --07 --00 --OF --00 -1F --00
BA. --00 --01 --00 --01 --00 --01
6B: --11 --64 --11 --64 --11 --64
6C: --00 --00 --00 --00 --00 --00
6D: --00 --01 --00 --01 --00 --01
6E: --01 --03 --01 --03 --01 --03
6F: --07 --07 --07 --07 --07 --07
70: --00 --00 --00 --00 --00 --00
71: --00 --20 --00 --20 --00 --20
72: --01 --00 --01 --00 --01 --00
73: --64 --64 --64 --64 --64 --64
74 --00 --00 --00 --00 --00 --00
75: --01 --01 --01 --01 --01 --01
76: --03 --03 --03 --03 --03 --03

NOTES:

1. ThelvariableP(is[alpointerWwhichis(defined@t[CFIGffset15h.

2. TPDEToplparameter(device; BPDEBottomparameter(device.

3. Partition:[Each[partition(is[4Mbl(ih(Size.dt[6an@ontainfainBlocks[OR@AGombination6fbothhain[and 0
parameterBlocks.

4. Partition[Region:[Bymmetrical[partitionsform@partitiondegion. [{there@refiwolpartitionfegions, [A.[Gontains
allfhelpartitionsfhat(@remadeup@fiinainblocksénly.[B.[@ontainsfhelpartitionfhatlishadep6fithe
parameter[andheainblocks.
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Appendix[CIMechanicall$pecifications

C.1l W18 FLI8umILithography

[1.8[Voltdhtel®WirelessFlashMemory(W18)

C.l1l1 64-Mb[IBGA*CSP=[0.75ImmBallPitch,[7x8BallMatrix[Packagel]

Drawing@ndDimensions

Figure37.64-Mb[IBGA*CSP[PackagelDrawing@ndDimensions
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Sidel]
Millimeters Inches
Symbol Min Nom Max Notes Min Nom Max
Package Height A 0.850 1.000 0.0335 0.039%4
Ball Height Al 0.150 0.0059
Package Body Thickness A2 0.612 0.712 0.812 0.0241 0.0280 | 0.0320
Ball (Lead) Width b 0.300 0.350 0.400 0.0118 0.0138 | 0.0157
Package Body Width D 7.600 7.700 7.800 0.2992 0.3031 | 0.3071
Package Body Length E 8.900 9.000 9.100 0.3503 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 S1 1.125 1.225 1.325 0.0443 0.0482 | 0.0522
Corner to Ball Al Distance Along E S2 2.150 2.250 2.350 0.0846 0.0886 | 0.0925
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C.1.2 32-[and[128-MbVFBGA,[0.75ImmBallPitch,[7x8BallMatrix[Packagell
Drawing@ndDimensions

Figure(38.32-Mb[WVFBGA[PackageDrawing
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Figurel39.028-Mb[WVFBGA[PackagelDrawing

Datasheet

[1.8[Voltdhtel®WirelessFlashMemory(W18)
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1.8Voltntel®Wireless [FlashMemory[(W18)[ In

Table[42.[B2-Mbit[@and[128-Mbit[WVFBGA[PackagelDimensions

Millimeters Inches
Dimension Symbol
Min Nom Max Min Nom Max

Package®eight A 0.850 1.000 | 0.0335 0.0394
BallHeight A 0.150 0.0059
PackageBody(Thickness A, 0.615 0.665 0.715 | 0.0242 | 0.0262 | 0.0281
Ball{Lead)Width b 0.325 | 0375 | 0.425 | 0.0128 | 0.0148 | 0.0167
PackageBodyWidth32Mb D 7.600 | 7.700 | 7.800 | 0.2992 | 0.3031 | 0.3071
PackageBodyTength32Mb E 8.900 | 9.000 | 9.100 | 0.3503 | 0.3543 | 0.3583
PackageBodyWidth[128Mb D 12.400 | 12500 | 12.600 | 0.4882 | 0.4921 | 0.4961
PackageBodylllengthl128Mb E 11.900 | 12.000 | 12.100 | 0.4685 | 0.4724 | 0.4764
Pitch le] 0.750 0.0295
Ball[{Lead)[Count32Mb N 56 56
Ball[{Lead)[Count128Mb N 60 60
SeatingPlanelCoplanarity Y 0.100 0.0039
SomertoiBallALDistanceldlongD g 1125 | 1.225 | 1.325 | 0.0443 | 0.0482 | 0.0522
SomerfoiBallAlDistancel@longEL) g, 2150 | 2250 | 2.350 | 0.0846 | 0.0886 | 0.0925
ComerfoBaliAlDistancelAlongDL) g, 2775 | 2.875 | 2.975 | 0.1093 | 0.1132 | 0.1171
ComerfoiBallAlDistancelAlongEL g, 2.900 | 3.000 | 3.1000 | 0.1142 | 0.1181 | 0.1220
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Int9|® [1.8[Voltdhtel®WirelessFlashMemory(W18)

C.2 W18 FLI3[umILithography

C.21 32-,[64-[@nd128-MbVFBGA*CSPEF[0.75[mmBallPitch,[7x8Ball ]
Matrix[PackagelDrawing@ndDimensions

Figure30.(32-,[64-@And[128-Mb[VFBGA*CSP[PackagelDrawing
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100

Table[43.[B2-Mbit,[64-Mbit,[@and[128-Mbit(VFBGAPackagelDimensions

Millimeters Inches
Dimension Symbol

Min Nom Max Min Nom Max
Package®eight A 1.000 0.0394
BallHeight Aq 0.150 0.0059
PackageBody(Thickness A, 0.665 0.0262
Ball[{Lead)Width b 0.325 | 0.375 | 0.425 | 0.0128 | 0.0148 | 0.0167
zj,fﬂksge[mdym'dmmz""bﬂ D 7.600 | 7.700 | 7.800 | 0.2992 | 0.3031 | 0.3071
PackageBody[Width([{[128Mb) D 10.900 | 11.000 | 11.100 | 0.4291 | 0.4331 | 0.4370
PackageBody(llength{32Mb,[]
64Mb, 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[PlanelCoplanarity Y 0.100 0.0039
CornerffoBalllAlDistancel]
AlongDB2Mb, B4Mb) St 1.125 | 1.225 | 1.325 | 0.0443 | 0.0482 | 0.0522
CornerfioBalllAlDistancel
AlongDI{128Mb) Sy 2775 | 2.2875 | 2.975 | 0.1093 | 0.1132 | 0.1171
CornerioBalllAlDistancell
AlongEB2Mb, B4Mb, 128Mb) S, 2.150 | 2.250 | 2.350 | 0.0846 | 0.0886 | 0.0925
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[1.8[Voltdhtel®WirelessFlashMemory(W18)

AppendixDIDrderingnformation

Figured1.[ComponentOrderingnformation
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