128-Mbit1.8VoltIntel®WirelessFlash
Memory[(W18)F[32-MbitPSRAML
Stacked-CSPFamily
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Product[Features

— Flexible, Multiple-Partition, Dual-
Operation: Read-While-Write / Read-
While-Erase

— 32 Partitions, 4 Mbits each
—31 Main Partitions, 8 Main Blocks each
—1 Parameter Partition, 8 Parameter + 7

Main Blocks
—32-Kword Main Blocks, 4-Kword
Parameter Blocks

—Single flash die- Top or Bottom Parameter

— Dual flash die- Dual Parameter

Flash Performance

— 65 ns Initial Access Speed

— 25 ns Async 4-Word Page-Mode Reads

— 14 ns Sync Burst-Read Speed

—4-, 8-, 16-, Continuous-Word Burst Lengths

— Burst-/ Page-Mode Reads in all Blocks and
across all partition boundaries

— Burst Suspend

—Programmable WAIT Configuration

— Enhanced Factory Programming Mode:
3.1ps/Word

— Flash Protection Register
—64 Unique Device ldentifier Bits
—64 User-Programmable OTP Bits

Flash Automation Suspend Operations

— Erase Suspend to Program or Read

— Program Suspend to Read

— 5ps (typ) Program/Erase Suspend Latency

Flash Software

— Intel® Flash Data Integrator (FDI)
Optimized

— Common Flash Interface (CFI)

m Flash Architecture m Flash Data Protection

— Absolute Protection with VPP and WP#

— Individual Dynamic Zero-Latency Block
Locking

— Individual Block Lock-Down

— Erase/Program Lockout during Power
Transitions

Stacked-CSP Architecture

—Flash

— Flash + Flash

— Flash + PSRAM

— Flash + Flash + PSRAM

— Reduces Board Space Requirement

— Simplifies PCB Design Complexity

— Easy Migration to Future Stacked-CSP
Devices

Stacked-CSP Voltage

—17V1t01.95V Ve

—17V102.24V Vceq (Flash only)

—18Vto1l95V Vcc (Flash + PSRAM)

Stacked-CSP Packaglng

— 0.8 mm Ball-Pitch Intel® Stacked-CSP

— Area: 8x10 mm, Height: 1.2mm and 1.4mm

— 88-Ball (8 x 10 Matrix): 80 Active Balls
with 2 Support Balls at Each Corner

PSRAM Architecture and Performance

—18V 10195V P-Vcc

— 85 ns Access Speed

— 8-Word Page Read

— 30 ns for Page Read Speed

— Low Power Mode

Flash Quality and Reliability

— Extended Temperature: —25 °C to +85 °C

— Minimum 100K Block Erase Cycles

—0.13 um ETOX™ VI Process

Versatile and compact Stacked Chip Scale Package (Stacked-CSP) solutions have been created
by combining 128-Mbit 1.8 Volt Intel® Wireless Flash Memory (W18) with low-power 32-Mbit
PSRAM. Ideal for high-performance, low-power, board-constrained memory applications, the
W18 + 32-Mbit PSRAM Stacked-CSP family retains all of the features of the discrete 1.8 \Volt
Intel® Wireless Flash Memory (W18) device: flexible, multi-partition architecture for Read-
While-Write / Read-While-Erase (RWW/RWE) dual operation and high performance
asynchronous/ synchronous burst reads. Device upgrades and migrations are easy with a
common package footprint and signal ballout for all Stacked-CSP combinations. Manufactured
on Intel® 0.13 micron ETOX™ Vi1 process technology, W18 provides the highest levels of quality
and reliability.

Notice:[This[documentl@ontainslinformationfonmewlproductslin[production.[TheSpecifications
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1.0 Introduction
This document contains information pertaining to the 128-Mbit 1.8 Volt Intel® Wireless Flash
Memory (W18) + 32-Mbit PSRAM Stacked-CSP family. The intent of this document is to provide
information where this Stacked-CSP device differs from the discrete 1.8 Volt Intel® Wireless Flash
Memory device. Refer to the latest revision 1.8 Volt Intel® Wireless Flash Memory Datasheet
(order number 290701) for flash product details not included in this document.
1.1 Nomenclature
0x Hexadecimal prefix
0Ob Binary prefix
Byte 8 bits
CuUl Command User Interface
DU Do Not Use
ETOX EPROM Tunnel Oxide
k (noun) 1 thousand
Kb 1024 bits
KB 1024 bytes
Kword 1024 words
M (noun) 1 million
Mb 1,048,576 bits
MB 1,048,576 bytes
OTP One Time Programmable
PLR Protection Lock Register
PR Protection Register
PRD Protection Register Data
RCR Read Configuration Register
RFU Reserved for Future Use
Stacked-CSP Stacked Chip Scale Package
SR Status Register
SRD Status Register Data
Word 16 bits
1.2 Conventions

Datasheet

Group Membership Brackets: Square brackets will be used to designate group membership or to
define a group of signals with a similar function, such as A[21:1] and SR[4,1], for
example.

VCC vs. Vc: When referring to a signal or package-connection name, the notation used is VCC,
etc. When referring to a timing or electrical level, the notation used is subscripted such as
Vcc, etc.

Device: This term is used interchangeably throughout this document to denote either a particular
die, or the combination of the triple-die.



intel.

CE#[2:1], OE#[2:1]: This is the method used to refer to more than one chip-enable or output
enable at the same time. When each is referred to individually, the reference will be CE#1
and OE#1 (for die #1), and CE#2 and OE#2 (for die #2).

VCC, P-VCC, S-VCC: When referencing flash memory signals or timings, the notation used is
VCC or V¢ respectively. When the reference is to PSRAM signals or timings, the
notation is prefixed with “P-" (e.g., P-VCC, P-V¢). When referencing SRAM signals or
timings, the notation is prefixed with “S-" (e.g., S-VCC or S-V¢¢).

R-OE#, R-LB#, R-UB#, R-WE#: Used to identify OE#, LB#, UB#, WE# RAM signals, and are
usually shared between 1 or 2 RAM die.
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2.0 Product(Description
This section provides an overview of the features and capabilities of the 128-Mbit 1.8 Volt Intel®
Wireless Flash Memory + 32-Mbit PSRAM Stacked-CSP family.

2.1 Product[©verview

The 128-Mbit 1.8 Volt Intel® Wireless Flash Memory + 32-Mbit PSRAM Stacked-CSP family
encompasses multiple flash memory + 32-Mbit PSRAM die combinations. Products range from a
flash-only, single-die device to a triple-die, dual flash + 32-Mbit PSRAM device. The user can
choose 32-Mbit PSRAM combined with one or two flash memory dies, all offered in the same
package footprint and signal ballout.

Table 1 summarizes the 128-Mbit 1.8 \Volt Intel® Wireless Flash Memory + 32-Mbit PSRAM
Stacked-CSP family offerings.

Table1.0 Stacked-CSPFamilyMatrix

Datasheet

Lineltem FlashDie#1 FlashDie®#2 RAMDie Package[$izel{mm) Notes
1 28F128W18T/B None None 8xA0xMA.2 1
2 28F128W18T/B None 32MPSRAM g8xA0xMA.2 1
3 28F128W18B 28F640W18T None 8x0X[1.2 1,2
4 28F128W18B 28F640W18T 32MPSRAM 8xMA0xM1.4 1,2
5 28F128W18B 28F128W18T None 8XA0XMA.2 1,2
6 28F128W18B 28F128W18T 32MIPSRAM 8XM10X[1.4 1,2

NOTES:

1. W18=[1.8Voltntel®WirelessFlashMemory.

2. T/BEToplarBottomboot;BZBottomboot((flashidie#1); T ZFTopboot(flashldie#2)
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2.2

INial.

BalloutDiagram

The 1.8 Volt Intel® Wireless Flash Memory + 32-Mbit PSRAM Stacked-CSP family is available in
an 88-ball (80-active ball) Stacked Chip-Scale Package (CSP) with a ball pitch of 0.8 mm. Figure 1
shows the ballout diagram for the 1.8 Volt Intel® Wireless Flash Memory + 32-Mbit PSRAM
Stacked-CSP family devices.

Figure[1.[B8-Ball[(80-ActiveBall)[Stacked-CSP[PackageBallout
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2.3

SignallDescriptions

Table 2 describes the active signals used on the 128-Mbit 1.8 Volt Intel® Wireless Flash Memory
+32-Mbit PSRAM Stacked-CSP family.

Table[2.00 SignalDescriptions[{Sheet[1[6f(2)

Datasheet

Symbol

Type

Descriptions

A[Max:0]

Input

ADDRESSINPUTSHbrihemoryladdressesofla[SCSPdeviceWith:
¢ 32-Mbitldensity:[A[Max]=A20
® 64-Mbitldensity:[A[Max]=A21
® 128-Mbitldensity:[A[Max]=A22

D[15:0]

Input/
Output

DATAINPUTS/OUTPUTS: Ihputsldatal@andi@ommands(duringiritingycles, Outputsidatal]
duringhhemory,[Status(fegister,[protection(fegisterland@onfiguration(éodefeads.These]
signals(floatiwhenthedieldrdutputs@reldeselected.Datalis(ihternallylatchedduringd
writes.

CE#1
CE#2

Input

FLASHICHIPIENABLE:[CE#-lowiSelectsfheflashidomponent.Whenlasserted,fheflash]
internalldontrollobgic,lihputBuffers,decoders,[@andSensel@amplifiers@relactivated. When[
deasserted,fheflash(dielis[deselected,[powerfeduces(ibStandbyllevels,@ndldataland
WAITbutputs(are[placedlinlhigh-Z[State.

CE#1[donnectsibflashldie#1[ChipEnableWhile[CE#2[donnectsibflashdie#2[ChipO
Enable.[CE#2(i5[0nly[@donnectedfor(Stacked@éombinationswith2flash(dies.

RST#

Input

FLASHIRESET: [RST#-lowlesets(flashlinternall@dircuitryl@ndlihhibitsiwrite [@perations.This[]
functionayBe@mployedbprovideldatalprotection(duringpowerransitions.[After(
exiting[fhelfeset(State [((RST#[feturnedblbgic-high),theSelectedflash(diefesumes
operation(ih[@synchronous(fead-arraynode.

OE#1
OE#2

Input

FLASHOUTPUTIENABLE: [OE#-low[activatesideviceldutputihroughiheflashidatal
buffersiduring@flashread(dycle.When(deasserted,fheflashdutputsiri-statefolhigh-Z.

OE#1[@onnectsibflashldie#1OutputEnablefvhile[OE#2[¢onnectsfbflashdie#2[@utputC
Enable.[ODE#2[i5[@nlydonnectedforStacked@ombinationswith2flash(dies.

WE#

Input

FLASHWRITEENABLE: WE#[controlsiwritesfotheSelectedflash(die.(WE#-low(allows [
inputbheflash[CUI,@rray,[PR/PLR,[RCR,OrblockIbckbits.[Addressesanddata@rel]
latched(@nthis[Signal's(fising[édge.

ADV#

Input

FLASHIADDRESSIVALID:[ADV#lihdicatesalid[dddress[presencelon(@address(ihputs6fl]
thelSelected(flashdie.During8ynchronous(ead@perations,@llladdresses(arelatched@n]
ADV#'slhisinglédge0r[CLK'srising[{orfalling)[@dge, Whicheverdccursirst.

CLK

Input

FLASHICLOCK:[TCLKISynchronizes(thelselectedflashidiebthelSystembusfrequencylih[]
synchronous-read@onfigurationfandlincrements[@n(ihternalurstaddressigenerator.O]
During[8ynchronous(fead(0perations,[addresses(arellatched®n[ADV#'s(fising[édgelor(]
CLK'’sising{orfalling) [@dge,Whicheverdccursirst.

CLKI50nlyWseddoriSynchronoushode.Referfbflashlproductdiscrete(datasheet(for(]
informationow(foliselfhis[Signallih@synchronousinode.

WAIT

Output

FLASHOWAIT: Waitlis[drivenihen[CE#[s[asserted.[FlashRCR[10][WP]determinesthe
WAIT[@ssertedbgiclevel.

® InBynchronous(arrayeadodes,WAITlhdicatesihvaliddatalihen@sserted@and
validdatalWhenlde-asserted.

® InBynchronouson-arrayfeadodes,[Asynchronous(pagenode,@nd@llivrite]
modes,WAITis[@sserted.

Referfoflashiproductldiscreteldatasheetforhorelihnformation.
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Table2.0 SignalDescriptions[{(Sheet2[0f(2)

Symbol | Type Descriptions
FLASHIWRITEIPROTECT: [Enables/disablesihellbck-downhechanismoftheSelected
flash(die.
WP# Input . .
WhenWP#[is[Ibgiclbw, thellbck-downhechanismlis@nabledlandBlocksharkedlbck-
down[danotbeinlockedihroughSoftware.
FLASHIPROGRAMITERASE[SUPPLY: ValidWpproltageon(thisball@llowblock@érasel]
VPP Power | andlprogram(lnctions.Flashhemory@rraydontentsidannotBe@lterediwvhenVpp<Vpp k.0
BlockEraselandlprogram@tlihvalidVppVoltageShouldMotBHeattempted.
veel FLASHIPOWERISUPPLY: [Suppliespoweribtheflashl@ore.[WCC1donnectsoflash(]
Power | die#llpowerSupplywhilelVCC2[donnectsioflashldie#2[powerSupply.
veea VCC2lis@nlyl@onnectedfor(Stacked@ombinationsWith 2 {flash(dies.
VCCQ Power | OUTPUTBUFFERPOWERSUPPLY: Supplies(powerforfheihputl@nddutputbuffers.
VSS Power | GROUND:DoMotfloat@nyVSSéonnection.
SRAMICHIPIBELECTS: [Activatesthe[SRAMIhternalldontrolbgic,ihputbuffers,
S-CS1# decoders,@ndSensel@amplifiers.When(either(areldeasserted([S-CS1#=V,,0r$-CS2=0
S-CS2 Input | v/, ) Ethe [SRAMsdeselected@ndits(powerfeducesoBtandbyevels.
S-CS1#[and$-CS2(arelonly@donnectedforStacked@ombinationswith[SRAMI(die.
RAMIOUTPUTIENABLE: R-OE#-low(activatesldevice@utputthroughihelSelected[RAMO
databuffers(during@RAMIeaddycle.Whenldeasserted,fhelSelected[RAMGuUtputsiri-
R-OE# Input | siatedohigh-Z.
R-OE#[is0nly[@onnectedbristacked[@ombinationsiith[1[@rhore[RAMdie.
g Inout RAMMWRITEENABLE: [R-WE#-low[allowsWritesibtheSelected[RAM[Array.
- u
P R-WE#[is[0nly[@onnectedfor(Stacked@ombinationsWith 1 [@rthore[RAM[die.
R-UB# RAMWPPERIINLOWERBY TEENABLES: [R-UB#-lowlénablesthe(selected[RAMhigh-
Input | orderBytes[(D[15:8]).[R-LB#-lowlénables[theSelected[RAMIow-orderDytes{D[7:0]).
R-LB# R-UB#[andR-LB#[arelonly@donnectedfor(Stacked@ombinationswith 1 [@rtnhore[RAM[die.
svee P SRAMPOWERSUPPLY: [Bupplies(powerfor(3RAMOperations.
- ower
S-VCClIis@nlyl@onnectedforistacked@dombinationsWith(SRAMdie.
PSRAMICHIPSELECT: [Activatesthe[PSRAMIhternall@ontrollbgic,ihputbuffers,
P-CS# decoders,[@nd8ense@mplifiers.Whenldeasserted,the[PSRAMI(is[deselectedandlits(]
Input | howerGeducesibStandbylevels.
P-CS#l(is@nlydonnectedfor(Stacked@ombinationswithlIPSRAMdie.
PSRAMIREFRESH: Whenldeasserted,iti@nablesPSRAMowerPowerMode With[partial (]
P-Mode Input | arrayltefreshidriZerolarray(fefreshlaccordingfofheModeMegisteriSetting.
P-Modelis[@nly[@onnectedfor(Stacked(@ombinationsWith(PSRAM[die.
PVCC P PSRAMPOWERISUPPLY: [Buppliesipowerfor(PSRAMOperations.
E ower
P-VCCIls[@nlyldonnectedforStacked@ombinationswithiPSRAMIdie.
REU RESERVED{or FUTUREUSE: Dootldrive[RFUballs[andIeaveihem(disconnected.O
ContactlIhteldegardingfheirfutureUse.
DU DOMOTWSE: olhotldonnectio@nyotherSignal, @r(powerSupply; hustbe [eftfloating.
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2.4

Block[Diagram

Figure 2 is a block diagram showing all internal package connections for the Stacked-CSP family

with multiple dies. Refer to Table 1, “Stacked-CSP Family Matrix” on page 9 for valid

combinations of flash and PSRAM die. Unused connections on combinations with less than triple

die are reserved and should not be used.

Figurel2.[Block[Diagram

2.5

Datasheet

| |
1 1)
vce2 l > !
CE#2 | > |
OE#2 i > i
| - FElashDie#2 - |
1 - - 1)
| = |
CLK | » < | WE#
ADV# i i VPP
WP# V/elele)
RST# ——+ -~ 3 WAIT
1 - - 1)
| - - i
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! > Flash DDie®1 l
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(TR0 E# ! >
1
I
1

FlashMemoryMap@nd[Partitioning

Consult the latest 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for
individual flash die memory map and partitioning information.

Refer to Table 1, “Stacked-CSP Family Matrix” on page 9 for valid configurations per stacked
combination. Table 3 and Table 4 shows the Memory Map and Partitioning information for two
flash memory die. Flash die#1(with CE#1 as its Chip Select) is configured to bottom boot while

flash die#2(with CE#2 as its Chip Select) is configured to top boot.
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Table(3.0 128W18B+128W18TDual-FlashDie[SCSPMemoryMap@ndPartitioning

F[I)?eSQD Partitioning BIo(cKI%izeD Blk# Address[Range
. » 4 255-262 7F8000-7FFFFF

- Parameter[Partition One[Partition

8 32 248-254 7C0000-7F7FFF

% One[Partition 32 240-247 780000-7BFFFF

Lg, -; One[Partition 32 232-239 740000-77FFFF

N

% X ) i Onel[Partition 32 224-231 700000-73FFFF

= Main[Partitions —

8 Four(Partitions 32 192-223 600000-6FFFFF

1]

E Eight[Partitions 32 128-191 400000-5FFFFF

Sixteen[Partitions 32 0-127 000000-3FFFFF

= Sixteen[Partitions 32 135-262 400000-7FFFFF

o

é Eight[Partitions 32 71-134 200000-3FFFFF

1S . » Four[Partitions 32 39-70 100000-1FFFFF

2= Main[Partitions

c% -§ One[Partition 32 31-38 0CO0000-0FFFFF

g Q One[Partition 32 23-30 080000-0BFFFF

—

é One(Partition 32 15-22 040000-07FFFF

G . » 32 8-14 008000-03FFFF

< Parameter[Partition One[Partition

w 4 0-7 000000-007FFF

Table4.0 128W18B+64W18TDual-FlashDie[SCSPMemoryMap@nd[Partitioning

Flash{ Partitioning Block[Size[] BIK® AddressRange

Die# (KW)

= . » 4 127-134 3F8000-3FFFFF

o Parameter[Partition One[Partition

é 32 120-126 3C0000-3F7FFF

§ - One[Partition 32 112-119 380000-3BFFFF

E a

%‘ = One[Partition 32 104-111 340000-37FFFF
<

% © Main[Partitions Onel[Partition 32 96-103 300000-33FFFF

@ FourlPartitions 32 64-95 200000-2FFFFF

[ EightPartitions 32 0-63 000000-1FFFFF

= Sixteen[Partitions 32 135-262 400000-7FFFFF

o

é Eight[Partitions 32 71-134 200000-3FFFFF

g ) » Four[Partitions 32 39-70 100000-1FFFFF

e = Main[Partitions

3 § One[Partition 32 31-38 0C0000-0FFFFF

g ﬁ One[Partition 32 23-30 080000-0BFFFF
—

% Onel[Partition 32 15-22 040000-07FFFF

@ N y 32 8-14 008000-03FFFF

° Parameter[Partition One[Partition

w 4 0-7 000000-007FFF
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3.0 DevicelOperation

3.1 Bus[Operations

Bus operations for the 128-Mbit 1.8 Volt Intel® Wireless Flash Memory + 32-Mbit PSRAM
Stacked-CSP family involve the multiple control chip enable (CE#1 for flash die#1 and CE#2 for
flash die#2) and output enable (OE#1 for flash die#1 and OE#2 for flash die#2) signals. All other
control signals are shared between the two flash die. Table 5 to Table 6 explains the bus operations
of products across this SCSP family. Refer to the W18 datasheet (order number 290701) for single
flash die SCSP bus operations.

Table.0 Flash(Die#l1#[FlashDie#2Bus[Operations

9 H* o — * [ N o~ S) 0
3 Mode ElE & D38| & < i i 9 £
8 o O e = < > = O (o) a Z
SyncArrayRead | H | L | L | H | L X | Active H X E'gj:m 234
AlllAsyncl] FlashC]
- | SyncMon-Arrayd | H L L H X X Asserted H X D 1,345
@ ouT
9 | Read
<
5 Vep1U
% Write H L H L X orl] | Asserted H X FlljashD 3,4,6
3 Vpp2 IN
S OutputDisable H L H H X X Active X X ;IaﬁhZD 4
@ igh-
o : FlashO
Standby H H X X X X High-Z X X High-Z 4
: Flash(
Reset L X X X X X High-Z X X High-Z 4
SyncArayRead | H | H | X | H | L X | Active L L Flashll | 5 3.4
ouT
AlllAsyncl] FlashC]
= | SyncNon-Arrayll| H H X H X X Asserted L L D 1,345
@ ouT
9 | Read
s
5 Vep1U
| write H H | X L X orll | Asserted L H Fl'j""ShD 34,6
# Vpp2 IN
S Output(Disable H X X H X X Active L H ;IaﬁhZD 4
@ igh-
= : FlashO
Standby H X X X X X High-Z H X High-Z 4
; Flash(
Reset L X X X X X High-Z X X High-Z 4
NOTES:

1. Forlasynchronousiread(@peration,bothdiefayBeSimultaneouslySelected, butihaymotSimultaneouslydrivethed
memorybus.[Seel$ection(3.2,[Flash[CommandDefinitions”on[page 17{orldetailsiegardingFlashSelection@verlap.

2. WAIT[50nly@Activeduring8ynchronous Flashfeads.WAIT isdrivenif[CE#(s[@sserted. [Referfofhe1.8-Volthtel®0
Wireless[FlashMemorydatasheet{orderumber[290701)for{furtherlihformationregarding WAITSignal.

. Forl@itherFlashdie,[OE#1/OE#2@ndWE#[ShouldDeverbe@ssertedSimultaneously.If[donelSo@n@particularflashidie, 0
OE#1/OE#2WillloverrideWE#.

. Lmﬂeansm/mw\lhile[ﬂ'lmeanSW|H.[Xmanmem/wmrw'H[fbrlIhputS,prl,prz@erpLK[{berp

. Flash[CFI[query[and(Status(fegisterlaccessesselD[7:0]@nly,allldtherieadsUseD[15:0].

. Referlib(W18[datasheetforalidD,yduringFlashwrites.

[N PN w
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Table[®6.00 Flash{Singleie/Dualie) F[PSRAMBus[Operations

)
® - —
o H* < < +* #* o = & ] i i H 3 ) 2
S mede | BB &L |38 | £ |S|2]6 |3 53] 8 |3
x 4 O o < a a o r |pox a z
SyncArrayl] . FlashO | 1,2,3,
Read H L L H L X Active Dout 4.6
3 /anms[%anc/m FlashO | 1,2,3
£ | SynciNon- PSRAMmustbelih®igh-Z S %9
S |arrayD H L L H X X Asserted g Dour 467
c | Read
=]
) VepyU
2| write H| L | H L L orl | Asserted FIIDaShD 2,4,6,
g Vep2 N
kg Outputd : FlashO
& | Disable H L H H X X Active High-Z 6
§ FlashO
T | Standby H H X X X X High-Z Any[PSRAMhode@llowed High-Z 6
Reset L | x | x| x| x| X | Highz rlfigﬁ-hzm 6
Read L H L H L PSRAMD 15
ouT
FlashhustbelhHigh-Z
- | Write L H H L L PSRAMO 5
o Din
3
c | OutputO PSRAMO
g Disable Note2 L H H H X High-Z 6
<
PSRAMO
o
o Standby Any(flashEnodeRllowed H H X X X High-Z 6
Low[]
PowerO X L X X X PHS_RhAng 6
Mode igh-
NOTES:

1. Forlasynchronous(readOperation,@llidieshaybelSimultaneouslySelected, ButfhayMotSimultaneouslydrivethe
memorybus.[For[8ynchronousburst-modelfeads,@nlyfwoldie[oneflash(andfhe[PSRAM)hayBelSimultaneously
selected.

. WAIT[is[@6nlyQralidduring8ynchronous(flashfeads.[Referfothediscrete[datasheetforldetailed Waitfunctionality.

. CE#X[B[CE#1orAlashldie#1,[CE#2[or{lashldie#2.[DE#XO5[OE#1[or{ash(die#1,[OE#2{orflashldie#2.

. Forléitherflash(die, [ DE#X[And[(WE#[Shouldheverbe@ssertedSimultaneously.If[doneSoldn@particularflash(die,[]
OE#XWwillldverride WE#.

. ForlPSRAM, [R-OE#@nd[R-WE#[Shouldheverbe@ssertedSimultaneously.

. XmanmeW|L@rW|H|IbrEhpUts,prl,przmerpLK[{berp

. Flash[CFI[Gueryland(Statusfegisterfaccesses(tiseD[7:0]@nly, @ll[dtherfeadstiseD[15:0].

. Referib(W18datasheetforvalidD,y[duringflashirites.

A OWN

0 ~N O O
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3.2

4.0

Flash[Command[Definitions

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for
information regarding Flash Command Definitions.

Flash[Read[Operations

5.0

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for
information regarding Flash Read Modes and Operations.

Flash[Program[@perations

6.0

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for
information regarding Flash Program Operations.

Flash(Erasel@Operations

7.0

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for
information regarding Flash Erase Operations.

Flash[$ecurity[Modes

8.0

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for
information regarding Flash Security Modes and Operations.

Flash[Read[ConfigurationRegister

9.0

Refer to the 1.8 Volt Intel® Wireless Flash Memory datasheet (order number 290701) for

information regarding Flash Read Configuration Register (RCR) functions and programming.

Flash[Power[Consumption

Datasheet

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for
information regarding Flash Power Considerations and Consumption.



10.0

ElectricalBpecifications

10.1

Warning:

Tablel7.0O

18

AbsoluteMaximum[Ratings

Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the “Operating Conditions” is hot recommended
and extended exposure beyond the “Operating Conditions” may affect device reliability.

beforeffinalizing@ldesign.

NOTICE:This[documentl@ontainslinformation(available@tfhefimeldflitsfelease.ThelSpecificationsared
subjectfol@hangeWithout@otice. WerifyWithjourIbcalOhtel SalesBfficefhatijoufiavefhelatestidatasheet

AbsoluteMaximum[Ratings
Parameter Min Max Unit Notes
TemperaturelinderBiasExpanded -25 +85 °C
Storage(Temperature -55 +125 °C
Zgg?ﬁgﬁ/[g;mnymignalmexceptWCCLWCCZ,NCCQ,NPP,D 05 +2.45 v 1
VeeiandVeeoYoltage -0.2 +2.45 \% 1
Veco @ndP-VecNoltage -0.2 +2.45 1
VpprYoltage -0.2 +14.0 v 1,23
Ish@Output[Short[CTircuitlCurrent - 100 mA 4
NOTES:

1. AllBpecifiedwoltages(are[felativeVgg. MinimumDColtagei520.5VBnlihput/outputSignals, 30.5V0
onYCClandVPPISignals.Duringiransitions, fhislevellaydvershootioZ2.0Vforperiods(&20s,]

during(fransitions,may@vershootbV - [F2.0V{orlperiodsX[20Ms.

2. Maximum(DCtoltage@dnVPPhayovershootfbF14.0V for[periods<20ms.
3. Vpplprogramoltagelismormally Vpp,.[ThehaximumDCioltage0nVppMaydvershootibF 14V for
periods[20s. VppdanbeVpp,for1000éraseldyclesOnhainblocks,2500[¢ycles@niparameter]

blocks.

4. OutputShorteddbrfioforefhan@nelSecond.Molmorefhan@nedutputShorted@t@fime.

Datasheet
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10.2

Operating[Conditions

Table[8.00 ExtendedTemperature[@©peration

Flash/ Flash+PSRAM/
Flash+Flash Flash+Flash+PSRAM =
Symbol Parameter s
Min Max Min Max
Tc Operatingdemperature —40 +85 -25 +85 °C
Vee Flash[BupplyWoltage 1.7 1.95 1.7 1.95 \%
Flashd/O[Voltage

Veea g 1.7 2.24 1.8 1.95 \Y
P-Vce PSRAMSupplyVoltage

Vpp1 FlashProgramlogiclevel 0.9 1.95 0.9 1.95 \Y
FlashFactory®rogram[]

Vppa Voltage 11.4 12.6 11.4 12.6 Y

NOTE: VPPIsbormallyVpp,.WVPPGanbeldonnectedio1.4V-12.6[V{or1000@yclesOnainblocksforC

extended@emperatures@nd2500[dycleslonlparameterBlocks[atiéxtendedfemperature.

10.3

Capacitance

NOTICE: Referfofhell.8-VoltIntel®Wireless[FlashMemorydatasheet{orderhumber290701)0
forflashl¢apacitanceldetails.[For[SCSPproductsiwith@woflash(die,flash@apacitancesfor
each@ffheflashldieeedfobeldonsidered(accordingly.

Table®.00 PSRAMI[Capacitance

Symbol Parameter Max Unit Condition
Cin Input[Capacitance 8 pF T=250C, F=1MHz, 0
Cio Input/OutputCapacitance 10 pF Vin=ov

Datasheet
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®
10.4 DCI[Characteristics
32-Mbit PSRAM DC characteristics are shown in Table 10. Refer to the 1.8 Volt Intel® Wireless
Flash Memory datasheet (order number 290701) for Flash DC Characteristics.
NOTICE:[DC[Characteristics@f(all[dielih[a($CSPdeviceeedfobeldonsidered@accordingly,0]
depending@nfheSCSPdeviceldperation.
Table10.PSRAMIDCI[Characteristics
Parameter Description Test[Conditions Min Typ Max Unit
P-Vcc | Voltage[Range 1.8 - 1.95 \
| OperatingO
cc Current@tMinO ljo=0mA - - 35 mA
cyclefime
Isg1 Standby[Current P-CS#>P-V(c-0.2V,[P-Mode 2[P-Vc-0.2V - 90 100
16Mbits — 60 70
§ RV ) 8Mbits - 50 60 HA
Isg2 LowPowerMode P CS#:&PdVCg 20\'/2\/@
ode=U. 4mMbits - 40 50
0Mbits - 20 30
Output®ighO _
VoH | Voltage lonFE0.5MA 0.8P-Vcc - - v
Outputlow _ :
VOL Voltage |O|_Er|:|.mnA - - 0.2P-Vcc \%
Input®ighO
Viy Voltage 0.8P-Vce - P-VccED.3 | V
Inputowl
Vi Voltage 0.3 - 0.2P-V¢c %
. Inputleakaged _ K
|||_ Current V|N—OVEbEP Vce -1.0 - +1.0
HA
- Input/Output] V),0=0VIb[P-Vcc, P-CS#=V y0rR-WE#=V |y 0r] 1.0 _ +1.0
oL Leakage[Current(] R-OE#=V |y : :
*V)|n: Input voltage, V,o: Input/Output voltage
20 Datasheet
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11.0

®

AC[Characteristics

11.1

Table1.[Flash[ACRead[Characteristics

Datasheet

Flash[ACI[Characteristics

Refer to the 1.8-Volt Intel® Wireless Flash Memory datasheet (order number 290701) for Flash AC
Characteristics details not included in Table 11 below.

128W18 64W18
Sym Parameter Unit
Min Max Min Max
Asynchronous(S$pecifications
tavav Read[Cycle[Time 65 65 ns
tavov Address(io[@utputDelay 65 65 ns
teLov CE#[lLow(ib[OutputDelay 65 65 ns
tyLov ADV#(Lowlib[OutputDelay 65 65 ns
Latching[$pecifications
tapA | Pagel[Address[Access[Time ’ 25 ‘ 25 ns
Clock[Specifications
terqy | CLK@bOutputDelay | 14 ‘ 14 ns

21



11.2 PSRAMIACI[Characteristics
Table12.[PSRAMIACI[Characteristics—Read-Only[@perations
32M
# Symbol Parameter Unit Note
Min Max
Read[Cycle
R1 tre Read[Cycle[Time 85 - ns
R2 tan Address[accessliime - 85 ns
R3 tco P-CS#lowdb@utputValid - 85 ns
R4 toe R-OE#Low(ib@utputValid - 65 ns
R5 tea R-UB#,[R-LB#Ilow{o[OutputValid - 85 ns
R6 tz P-CS#low(ib[Outputlihlow-Z 10 - ns
R7 toLz R-OE#Ilow(fbo[@utputihow-Z 5 - ns
R8 thz P-CS#[Highib[@utputlihMigh-Z - 25 ns
R |tonz R-OE#[Highfo@utputihBigh-Z - 25 ns
R10 toH OutputHoldfrom[Addresséhange 5 - ns
Rl |tg R-UB#,R-LB#{Low(fo[DutputihLow-Z 5 - ns
R12 | tgnz R-UB#,[R-LB#High{o[@utputihHigh-Z - 25 ns
R13 taso Address[Setib[R-OE#Ibwlevel 0 - ns 1
R14 | tonaH R-OE#Mhigh(levellibaddresshold -5 - ns
R15 tCHAH P-CS#lhigh[levellibladdresshold 0 - ns 1
R16 tBHAH R-LB#,[R-UB#highevelioladdresshold 0 - ns 1,2
R17 | tcLoL P-CS#bwlevelfbR-OE#Ibw(level 0 10,000 ns 3
R18 | toLch R-OE#[bwllevelfoP-CS#highlevel 60 - ns
R19 tep P-CsSt#lhigh(levelpulseWwidth 10 - ns
R20 | tgp R-UB#,[R-LB#[highevelpulseWidth 10 - ns
R21 | top R-OE#[highevelpulseWidth - 10,000 ns 3
PageMode
PR1 | tpc PagelCycle[Time 30 - ns 4
PR2 | tpp PageMode[Address[AccessTime - 30 ns
NOTE:

1. WhenR13>|R15|,R16|.Thehinimum0fR15@ndR16[@re15M0s.(SeelFigure3,[Conditionsfor(]
CalculatingR15@ndR16MinimumValues”Onlpage 22.)

2. R16[is[8pecifiedfromWhenboth[R-LB#@And[R-UB#becomehighlevel.

3. R17[andR21(MAX)@relappliedWhile[P-CS#[isbeinghold@tlowlevel.

4. SeelFigure[3,[MACWaveformof(PSRAM[Read[@perations”[@n[page 24.

Figurel3.OConditionsforCalculatingR15@ndR16MinimumNalues

—>| —ri5mR16

Address

R-UB#,R-LB#,
P-CS#

AN\
R-OE# ﬂ—m—;i\_
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Table[13.[PSRAMI[AC[Characteristics—Write[Operations

32M0O
# Symbol Parameter Unit | Note
Min Max
w1 twe Write[Cycle[Time 85 - ns
W2 tas Address[$etuplTime 0 - ns
W3 twp Write[PulseWidth 60 - ns
w4 tow DataValid{oWrite[End 30 - ns
W5 taw Addressalidib@nd6firite 70 - ns
W6 tow P-Cs#{ibendofiwrite 70 - ns
w7 toH DataMold{ime 0 - ns
W8 twr Write[Recovery 0 - ns
W9 tew R-UB#,[R-LB#[SetupiblendofWrite 70 - ns
W10 | tep P-Cs#HighllevellpulseWidth 10 - ns
W11 | tgp R-UB#,[R-LB#[High[levellpulseidth 10 - ns
W12 | twup R-WE#{High(evelpulseidth 10 - ns
W13 | tonan R-OE#[Highlevelfoladdress(hold -5 - ns
W14 | tchaH P-CS#Highllevelioladdresshold 0 - ns 1
W15 | tgyaH R-UB#,[R-LB#High[levelibladdresshold 0 - ns 1,2
W16 | togs R-OE#HighlevelioR-WE#[Set 0 10,000 | ns
W17 | togH R-WE#Highlevelfb[R-OE#(Set 10 10,000 | ns 3
NOTES:
1. When(W2Z|W14|,0W15|@AndW10>18ns,(W14[AndW15[(MIN)@AreZ15Ms.[SeeFigured,O]
“Conditionsfor[Calculating(W14@ndW15MinimumValues”on(page 23.)0
2. W15[is(SpecifiedfromWwhenboth[R-LB#AndR-UB#becomelhighevel.
3. W16@andW17(MAX)@arel@ppliediwhileP-CS#lisbeinghold@tlowllevel.
4. SeelFigure7,IACIWaveformPSRAMWrite[@peration”l]
Figureld.[Conditionsfor[CalculatingW14[and W15Minimumalues
—»|  [—w1i4,m15
Address
R-UB#,R-LB#,
P-CS# W10
R-WE# ﬁ—m—;i\_
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Figure3.ACWaveform@f([PSRAM[Read[@Operations

intel.

Address

P-CS#

R-UB#,
R-LB#

R-OE#

Data
out

< R1
Vih
\N\/\/\\/\\\/
u 9,.9.9.9.9.9.9.9.
¢—— R2 —>
Vih R3 —N
E—
vil N //
[¢—— Rg —»
Vih |l¢——— R5 —p]
Vi _\\
R12 —
Vih R4 —p
4
———— R9 —P
R7 —»
¢ R11—¥
[«—— R6—»

High-Z

Vol

Valid
Output

High-Z

NOTE: Inlfeadldycle,[P-Model@andR-WE#[Shouldbefixedfolhighlevel

Figure®.CACWaveformBf(PSRAMB-Word[Page[Read[Operation

Vih

A3-AMAX

Vil

Rl —mm8
Valid
Address

XX

Vih

AOALA2 X
Vil

QN
Tagey,

) X XXXXX

pa
-

000
p.CSH +———R2 ———p| |[«PR1L—p
\ 4———R3 ——P

\ ((
})

R-OE#, PR2

R-UB#, 4— R4 —P h v
R-LB# ( (
77

Voh
High-Z
Dataldut Vol Qn

X ore X YXON—

NOTE: Inlpagelfead(dycle,[P-Mode@AndR-WE#[Shouldbelfixedfolhighlevel,[@andR-UB#,[R-LB#@relbwllevel.
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Figure.DACWaveform[PSRAMWrite[©peration

Datasheet

< w1
vih
NN\
Address Vil ’A’A‘A‘A
w2 ws
vih we >
P-CSH \\ y
<+ W5
vih «—— Wo >
R-UB#, Y/
R-LB# Vi N /
vih <« w3 >
. 4
RWE# . /
Voh Low-Z [—— w4 —>1—W7—:|
DatalllO High-Z Valid atallh ) High-Z
Vol
NOTES:

1. Duringladdress[iransition, [atlleastdneof(pins[P-CS#,[R-WE#, [0rBoth[6f[R-UB#@nd[R-LB#(pins[Should e

inactivated.

2. DoMmotlihputldatafothelOlpinsiwhile they(@relihfhe [@utput(State.
3. Iniwritel@ycle,[P-Modeland[R-OE#([Shouldbelfixedfohighdevel.

4. Write[@perationlis(donelduringfhe@verlapfime@flalowlevel[P-CS#,[R-WE#,[R-LB#[@nd/or(R-UB#.
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12.0

intel.

PSRAMIOperations

12.1

Power-upl$Sequencel@andhitialization

The PSRAM functionality and reliability are independent of the power-up slew rate of the core P-
V. Any power-up slew rate is possible under use conditions.

The following power up sequence and operation should be used before starting normal operation.
The PSRAM power-up sequence is represented in Figure 8. Following power application, make P-
Mode high level after fixing P-Mode to low level for the period of ty/ypy. Make P-CS# high level
before making P-Mode high level. Then, P-CS# and P-Mode are fixed to high level for the period
of tyywcr. Normal Operation is possible once the power up sequence is complete.

FigureB.0Omiming Waveformfor[PoweripSequence

le Initialization Normal[Dperation
post A B

+—tMHCL———»
tCHMH

«
P-Mode
+—tVHMH——»
P-Vcc
Vec[MIN)
NOTES:

1. Make[P-Modelbw(Ievelwhen(Startingthe [powerSupply.
2. tyHmH isSpecifiedfromiwhenthepowerSupplyNoltageeaches(theprescribedtinimumalue [(P-VccO
(MIN))

Table[14.(nitialization@iming O

12.2

26

Parameter Symbol MIN MAX Unit
Powerl@pplicationfoP-Modelbw(levelhold tHMH 50 us
P-CS#highlevel @b P-Modehighlevel tcHMH 0 ns

Following[power(@pplication,[P-ModeBighlevel]

hold[fo[P-CS#llbw(level tMHCL 200 us

Model[Register

The PSRAM die has an internal register that helps control the Low Power mode of the PSRAM.
This register is called the Mode register. The densities that can be selected for performing refresh
are 16 Mbits, 8 Mbits, 4 Mbits and 0 Mbit. The density for performing refresh can be set with the
Mode register. Once the refresh density has been set in the Mode register, these settings are
retained until they are set again, while applying the power supply. However, the Mode register
setting will become undefined if the power is turned off, so set the Mode register again after power
application.

Datasheet
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12.2.1

®

Model[Register[Setting

Since the initial value of the Mode register at power application is undefined, be sure to set the

Mode register after initialization at power application. When setting the density of partial refresh,
data before entering the Low Power Mode is not guaranteed.(This is the same for resetup)

However, since Low Power Mode is not entered unless P-Mode=L, when partial refresh is not
used, it is not necessary to set the Mode register. Moreover, when using page read without using
partial refresh, it is not necessary to set the Mode register.

The Mode register setting mode can be entered by successively writing two specific data after two

continuous reads of the highest address. The Mode register setting is a continuous four-cycle

operation - two read cycles and two writes cycles. See Table 15 for setting Mode register command

sequence.

Table[15.[BettingModelRegisterlCommand[$equence

[re—

Command[O 1stBusl[Cycle 2ndBus(CTycle 3rdBus(Cycle 4thBus([CTycle
Sequence (Read(CTycle) (Read[Cycle) (WritelCycle) (WritelCycle)
Par:jiglnlﬂseitf;eshlil Address Data Address Data | Address Data | Address Data
R R R T =
owois | Ngest| [ Maest| | Hovest) oqy | Haest osy
swois | Mot Hahes| | Hoest]oqy | Hahest ogy
oo | paest || dgesc] | Hotest]oqy | Hanest oy

For the timing chart and flow chart, refer to Figure 9 and Figure 10.

Figure@.[Model[RegisterWpdate--TimingWaveform

%mﬂ kmﬂ km

Datasheet

P-CS#

R-OE#

< owm s

Address [ Highestaddress I HighestiAddress @) HighestAddress

Highestiddress (I

l¢

«

Mode[Register(Setting

R-WE#

DatallO

R-UB#,R-LB#

000XH
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Figure10.ModeRegister[Setting[Flow[Chart

12.2.2

28

START

Read[Highest[Address
(byTogglingoth®P-CS#
and[R-OE#

L
Read[Highest[Address

No byTogglingMothP-CS#
and[R-OE#
i

Write Mo Mighest[Address

!
Data=00H
{

No , - Fail
Write[foHighestlAddress

L
Mode[Register ~ No
setting @xit Data=xxH

|

BeginMormal
Operation

No

No

No

NOTE: xxH=04H,[05H,06H0r07H

Cautions(ior(Setting[Mode[Register

Since, for the Mode register setting, the internal counter status is judged by toggling P-CS# and R-
OE#, toggle P-CS# at every cycle during entry (read cycle twice, write cycle twice), and toggle R-
OE# like P-CS# at the first and second read cycles. If incorrect addresses or data are written, or if
addresses or data are written in the incorrect order, the setting of the Mode register is not performed
correctly.

When the highest address is read consecutively three or more times, the Mode register setting
entries are not performed correctly. (Immediately after the highest address is read, the setting of the
Mode register is not performed correctly.) Perform the setting of the Mode register after power
application or after accessing other than the highest address.

Once the refresh density has been set in the Mode register, these settings are retained until they are

set again, while applying the power supply. However, the Mode register setting will become
undefined if the power is turned off, so set the Mode register again after power application.

Datasheet
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12.3

®

Low[Powerlihode

In addition to the regular Standby mode with a full density data hold, Low Power mode performs
partial density data refresh or zero density data refresh.

The Low Power mode allows customers to turn off sections of the PSRAM die to save refresh
current. The PSRAM die is divided into four sections allowing certain sections to be refreshed with
P-Mode tied Low.

In regular Standby mode, both P-CS# and P-Mode are high level. But in Low Power mode, P-
Mode is low level. In Low Power mode, if OM bit is set as the density, it is necessary to perform
initialization the same way as after applying power, in order to return to normal operation from
Low Power mode. Refer to Figure 8, “Timing Waveform for Power up sequence” on page 26 for
timing charts. When the density has been to set to 16 Mbits, 8 Mbits, or 4 Mbits in Low Power
mode, it is not necessary to perform initialization to return to normal operation from Low Power
mode. For timing charts, refer to Figure 11, “Low Power mode -Entry/Exit (16/ 8/ 4/ 0 Mbits)”

Figurel.Mow[PowerodelFEntry/Exit{(16/(8/(4/0Mbits)

P-Mode LowPowerBlode

(Partial(ArrayRefresh/ZeroRefresh)
}tCHML tMHCL1/tMHCL2

P-CS#

Table16.[Low[Powerhode-Entry/Exit(]

Datasheet

Parameter Description Min | Max | Unit
teHmL LowPowerode@ntry,[P-CS#highlevelioP-Mode#Ilowlevel 0 - ns
t Low[Powerhode(16/8/4Mbits[Hold)@xitfoMormal@dperation,P-ModeHigh[] 30 } ns
MHCL1 levelfoP-CS#Mowllevel
t Low[PowerMode(0Mbit[datalfiold)@xitomormal@peration, P-ModeHigh[ 200 } us
MHCL2 levelfoP-CS#Mowllevel

NOTES:

1. tyneLydshedimelifakesibeturnibMormaldperationfromIlowPowerModel{datafold: 168U Mbits).
2. tyncLzdsiheimelitiakesibfeturnioMormalldperationfromIlowPowerMode{0Mbitsdatahold).
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Appendix[AIWritelStatelMachine

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for the Write
State Machine details.

AppendixBICommon(Flashllnterface

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for the
Common Flash Interface details.

Appendix[ClFlashFlowcharts

Refer to the 1.8 Volt Intel® Wireless Flash Memory Datasheet (order number 290701) for the Flash
Flowchart details.
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Appendix[DIMechanical[Packagelhformation

Figure12.[80-ActiveBallSingledrDouble-DielStacked-CSPMechanicalBpecifications
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DrawingmotbScale.

Millimeters Inches
Dimensions Symbol | Min Nom Max |[Notes| Min Nom Max
Package Height A 1.200 0.0472
Ball Height Al 0.200 0.0079
Package Body Thickness A2 0.860 0.0339
Ball (Lead) Width b 0.325 0.375 0.425 0.0128 0.0148 0.0167
Package Body Length D 9.900 | 10.000 | 10.100 0.3898 0.3937 0.3976
Package Body Width E 7.900 8.000 8.100 0.3110 0.3150 0.3189
Pitch e 0.800 0.0315
Ball (Lead) Count N 88 88
Seating Plane Coplanarity Y 0.100 0.0039
Corner to Ball Al Distance Along E S1 1.100 1.200 1.300 0.0433 0.0472 0.0512
Corner to Ball Al Distance Along D S2 0.500 0.600 0.700 0.0197 0.0236 0.0276
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Figure13.[80-ActiveBalldriple-Diel$tacked-CSPMechanicalBpecifications
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Drawing(botio(Scale.

Millimeters Inches
Dimensions Symbol Min Nom Max  |Notes| Min Nom Max
Package Height A 1.400 0.0551
Ball Height Al 0.200 0.0079
Package Body Thickness A2 1.070 0.0421
Ball (Lead) Width b 0.325 0.375 0.425 0.0128 0.0148 0.0167
Package Body Length D 9.900 | 10.000 | 10.100 0.3898 0.3937 0.3976
Package Body Width E 7.900 8.000 8.100 0.3110 0.3150 0.3189
Pitch e 0.800 0.0315
Ball (Lead) Count N 88 88
Seating Plane Coplanarity Y 0.100 0.0039
Corner to Ball Al Distance Along E S1 1.100 1.200 1.300 0.0433 0.0472 0.0512
Comer to Ball Al Distance Along D S2 0.500 0.600 0.700 0.0197 0.0236 0.0276
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Appendix[ETAdditionallhformation

Datasheet

OrderMumber Document

290701 1.8Wolthtel®Wireless[FlashMemory[(W18)Datasheet

251407 64-Mbit[1.8[Voltlntel®*WirelessFlashMemory[Stacked-CSP[Family
NOTES:

1. Pleaselgallfhenteldliterature[Centerat{800)[548-4725{bequestintelldocumentation.International]

customers(Shouldidontact(theirllocallhtelldrdistributionSalesoffice.
2. Forlthelthostl@urrentlihformationf@nntelflashhemoryproducts,Software@ndiools,Nisitldurivebsite @t
http://developer.intel.com/design/flash.
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Appendix[FIDrderinghformation

F.1 128-MbitWV18+#[32-MbitlPSRAMStacked-CSPFamilyDevicell
NamelDecoder

Figure 14 shows the decoder for products in this SCSP family with both flash and PSRAM. Figure
15 shows the decoder for products in this SCSP family with flash die only (no RAM).

Figure14.MDecoderforFlash+RAMIBCSPDeviceMame
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25[ms[Page/65ms[Async
ProductllineDesignator — FlashProcessZ[0.13[Hm
38F[Z[Stacked-CSPIntel® RAME32[Mbit[PSRAM
[IIIIIITFlashMemory, (Flash & RAM PSRAM[Speed(=[30(ns
Page/85ns[Async
Size=8x10x1.2mm/
FlashDensity 1.4mm
OEF[Noldie
2= B4 Mbit
3EF[28Mbit
— Pinoutlhdicator
Q=[Quadballout

RAMIDensity

3EFMA6MMbit )
AZF[32Mbit — Parameterlocation
5Z[B4Mbit BEF[Bottom[Parameter
TEOopParameter
DE([FlashDie#13
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ProductBFamily FlashDie#2-Top
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WEFIIIJnteI_®BNireIess[E:Iash[ﬂ/lemory(FIash@tl) ‘ Voltage
OFNotDie(Flash(#2) Y [E(I.8Volt[ToreAndINO
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Figure15.MecoderforFlash-Only[SCSPDeviceMame
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128-MbitW18#32-Mbit[PSRAMIStacked-CSPFamily Devicel
Namel[list

Table 17 shows the complete list of device names for products with single flash die in this SCSP
family according to boot configuration.

Table 18 shows the complete list of device names for products with double flash die. Flash die#1 is
configured bottom parameter while flash die#2 is configured top parameter. See Section 2.5, “Flash
Memory Map and Partitioning” on page 13 for flash memory map and partitioning details of
devices with double flash dies.

Table17.[BingleFlashDie[SCSPDeviceMamellist

Bottom[ParameterConfigurationJ Top[Parameter(Configuration
Product . h
DevicellName DevicelName
128wW18 RD48F3000W0YBQO RD48F3000W0YTQO
128W18+32PSRAM RD38F3040W0YBQO RD38F3040W0YTQO

Table18.[DoubleFlashDie[SCSPMeviceMamellist

Product DevicelName
128W18B+64W18T RD48F3200W0YDQO
128W18B+64W18T+32PSRAM RD38F3240WWYDQO
128W18B+128W18T RD48F3300W0YDQO
128W18B+128W18T+32PSRAM RD38F3340WWYDQO
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