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1 FLASH MEMORY PARTI TI ONI NG FOR READ- WHI L m’ TI ON FI ELD OF 0BHEIN 2002
| N\VENTI ON The present invention relates to flaghenenory, and nore

speci fical | YOS5 ti tioning of flash menory. BACKGROUND FI HsHUMEfotly
devices are special type of EEPROM that can be itten to in

bl ocks instead of one byte at a tine. Sone appl mm@ﬁ @“@WI:I he flash nenory
i ncl ude enbedded control code and data of a cel one so that it

can easily be updated if necessary. Flash nenory ntff®%so be used in nodens
because it enables the rmdem manuf tur r to sup ort new protocols as they

becone standardi zed. Filgd ARTHONE UEQB REALS MO E-WIRETE
provi de a basi c input/out put system (BI@BEMHONan be upgraded. O her uses
are known in the art. Figure 1 illustrates one prior art flash nenory

devi ce 100. The Cr]ﬁg, ata is witten has an X-decoder 160
and a Ydecoder 1&3@?@%@5 ?ﬁ!ﬁbl\gThe X-decoder 160 and Y-decoder 180
pernit addressing the Trenwpresadt covemien oflatesntor flashAmeseory, rndr frace 120
control s the flash.ogaofy, ]th,qglcmg o siSSleniditer f ace 120 interfaces

Wi th a processor hat controls acces to the nenofy 110. A status register

130 stores the curr -- witing, reading, or erasing -- of the
menory 110. The g&@i@% the status of the flash nenory fromthe

user interface 120. Sefash awphory éesicdstireaspecsd spsd af EBPROM thhtecarfeﬂ@ry

110. | i f dt

anpl i1y ot gnal s 150k T GRS Bnaf Blodh g R e AR ikt § 58 5986 & o
di vided into sixtapgplicatipns bbthe fiash (memeyy indlnde embssived enmtolfqoeilesmmo are
used for writing g of agliifhr IHdNe BARAL |t/ can e%sﬂiﬂ%’ég.%)d%é‘@xf]ﬁ& 217,

further included i n the flash g)[e é IS use
provi de the vol t d&gash E\P@I‘%r}’n@é‘éf s¢ LFS@QCHT‘H&O BB}, D8RAHES HErablesdhg er asi ng

the nenory 110. Gapeeml ﬂn&inulﬁidtﬁferatfdsdﬂ hnampfmod@ylaeecaewnec@mesed and

witten to asablo co f asbs f e 10. There is one
set of circui try, cgdg qﬁeffaég%ngntor%ﬁ#?)e?‘frtﬁ%ﬂé%%ﬁ%ﬁ R;BLE 2f1)
0 3 JUN 2002 WO Q&bSBBS@bPﬁT/lanM@SPmVSQSt@MB&GSbkhi@fcanl’ae lipgrsdedem)ry

while si "U'taneotemér%@%wkﬂbw@ﬁ@tmaﬁnot her bllock of the menory.
Si nul t aneous -operation_1s desjred 1n sone ap ffaéigl ons that are constrained

by the erase tinme (typigurg yiBugraiss ong)prier %\”f HPREYRSY yewicasck0. Fhhe
exanpl e, a cell ulme meQﬁlt&b ehecutat Eodﬂttdhrtﬂetahyx-fde@miédﬁmof e Yenory.

It is advant ageo e..a rate r kto Ialm
space for data st%ercgggr gq&?%gc?g?‘g ﬁ”t %?@? FS‘%C%‘%" @%ﬁ) d?‘b
probl emis to havegermit adgressinggie mmraytddmhums of Imemioay. aﬁaseer mterfdean ce

may be written tolizo"\‘fyntﬁ‘qr%]*?ﬁe ?ltanx‘ &%ﬁ%%eb&ebl%bngrt?eréé&%téﬂé 1S

numer ous di sadvant ages ices take u e real -estate.
Because there ar em#?}lfétqe&I‘\é‘t}éié\/l?’i%§55r9ért59\fa?®¢%lsGﬁfﬂsﬁé‘étt & memgenyt { HhatV v,
gzl ng mul tipl eI }‘ |§5msrfegmelw mgvsiteees tHeYC LGRSt SEINS - WRLLS &@acﬂﬁ ér use, and
Crease overa systemreljabilit THE r esent
i nvention rel ates ’)f(‘fjm§a7 to(fttb%ﬁ‘%aoéf 1%%%”% ?’i/kﬁglv l\getgc\?ltbﬁprfn
read-whil e-write gy oiemony. frotretii¢ asér mdemfage i ce includes a pI urality
of partitions, each pagdichi mpﬁhée 140 he arse@ﬂatewrwtthehe Em® d}aigvam .

Si mJItaneoust with the other rtitions. b es of
the present inven®RORBTIRF (ATt FEPMIPSRENKION; thersense amp ﬁﬁ’ésni‘/‘ienﬁs nrmgitEnd

fromthe detail eds §1§rfbeWerlihg batanboleh @it frohOwe BRLETy EJESC%?TA Q\wOF THE
DRAW NGS The pr es

t t I t
way of limtationS “”‘i’te @gﬁ'*g@?é:‘“'&‘ 19 ratseg(r%hys‘%tﬁe’arsﬁ r%?pgh'&rﬁ ?’IEQDI\/{]I
li ke reference numerses foefreriting asudmebdmgaloeaﬂot gadmid @.n Antharfe pringpil&0 1
| | ustrat '
et BB T SRty 300 o ity 0%
‘illustrates one enﬁﬁﬁjt%mwéﬁ tBet‘tﬂl%edg‘r’@ﬁﬂeéﬁ%@i o1 Eegydling rfr@%r‘y’fdé\g 50°Y

Figure 4 illustraRes ahkif¥aRP nferfbr 196! Qdnakallye|RONE fl8hMedoty ash
menory devi ce.
devices are erased and written to as a block, consisting of a subset of

memory 110. There is one set of circuitry, thus a user can not write to
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SUBSTI TUTE SHEET (RULE 26) 0 3 JUN 200Z WO 99l 35650 3 DETAI LED

DESCRI PTI ON PCTI US98/ 2521 7 A met hod and apparatus for partitioning 8 3fJUsK0]
menory for read-while-wite operation is described. It is an %ﬁgﬂggg
advant age ofV¢A¥? :‘6?0esent invention to pernmit simultaneous reh 0, d/ or
witing and/or erasing operations on a single flash nenory device. It is a
further intended advantage of the present invention to permt updating of
code stored on a flash nenory device while code is being executed. Figure 2
illustrates a nufti-partitioned flash nory device. Partitions A 210, B
215, C 225, D 220 . m R 235 35.ar illustrated. Each
partition is i rrpl%‘??eERfoég fothe %%53‘5 9y ‘%’gﬁﬁrsélp *GSS?%QY di2ttRE 91 ash
menory devi ce. Foneadmg en@kbl&'rrbémk oé&amrrwalcmyti on is inplenented on a

di fferent physi cal fo E 2 225,
230, 235, and 240 has assom at ug (_ﬁeh‘?tu%@lst ggél%ﬁ; 11&8“\? Js%?h&%%m?tégt A of

the Y sel ectors afomstaiacely the srasedune dapicadly, 2300330 mehof alflashmerviory

sel ectors. For arplatik.eFapkky@pieTROEIIRAT tel ddemx@cmefé%ae%ﬁe r§RY be
present in the sy fﬁ\ﬁﬁ{n The X deﬁode and g E’ rs enabl e selection of a
specific area wit 3P JBRMPE o S/lszitﬁsy antagequs & be ablg 1q,erasg 2rseRaratg,
witing, or erasimgmarduhlogk tutddpirespacedbedhtr stoaagk it thecades dneer mit s

si mul t aneous access t For
exanpl e, while parti t%ﬁgﬁl&w sBﬂﬁuﬁHgﬁﬁﬁ}', :qu?ﬂn E%ﬁ) LL%QW@%@S%I be
read, and parti tlmﬁmrwdet"tl@ﬁ tls. thEéé@ﬁeoPn@ ﬁévp@rmﬁylhﬁﬂsrm tpnwful!aeﬂ’@ne or

nor e bl ocks, thatotﬁ@b’d@@nc@ﬁ@%@ﬂ'\ e%éaﬂ gihys hI@Hﬁmefreﬁs AR afita é% NefRyy in
partition A may be n.to, le a e %/ | oc %) rtiti BIS bei ng

erased. A user m‘i“é‘m%lé SHEPS 3 ﬁ1‘“l%”é?rﬁ§8? $2keo ‘?‘6!“5 rgaredeuitplene
flash menory 200.ddxd¢esonerdevdreds rtmpln,catehle Additiondlly; fusireg 2bfltipke flagt ' of
the flash nenory I s t interface
250 is | ocated on&gﬁ"goe% de'\:/?é'esarﬂ gcii)%ﬁ%géﬁt g?‘%ggt’ggl nclphj esﬂgd 'réi%(8 e?gof state
machi nes used to exeral slysteacielddbilie write parall el operations. Thus, if
there can be two parallel wite operations (witing to the data bl ock whi | e
updating the code two state machines. If there can
be three parall e|sum@3§§§%ﬁ)%%§m@i@u 3STt TUTE SHEET (RULE 26) 0 3
JUN Z002 w0 9913s60 Pcrhiexgees@m mvéhtsdrareéamctblpmsmahmg o€ auftesh mEhessy

state machi nes ar o u

rel ated appli C&tl%ﬂpg%?él ?ﬂxﬂ&rﬂo{vﬁﬁg%ét E&aglr&gssﬁg‘%sﬁésﬁ{;%%ﬂéwed to the
user interface 26devighindudes,s plegilisy ef pagtdoonsngrenpartitinn Bblsttesbeolfeaéach

partition. There @igeR Baretraéédogusnulmowr A ﬁ@@ﬂ“e trtthﬁée are n
status registers 260. ét}wstatus of artlt e of the fmgown
idle, being read, bein fepiafyes. cfm ﬁ%e%? preé@ﬂts’éwéﬁf)‘lopf‘i" €270
are coupled to thappt&ent frbheltlflaaeccﬁﬁﬁa@angv&irhwﬂgﬂaaﬁdarﬁﬁﬁnahp|de1'ta1EEI’cB are
used in the read, 51C“1P, 1onat'f'lg585 %onr‘,@tl ons. For one enbodi nent, the

nunber of sense a determned as fol l ows. For a SIXt een bit
wi'de flash nenory, sixteen sense a I|f| ers 270 are needed for each

paral | el execut abBRIEFHEESGRIFTION SF THE DRAMINGS f a first partition is
read while a second paffé ;:'réﬁén't SnverddreR il1Q3tr3RdSeP Sy 2ePexaA Pled hdnesded.

For exanple, if two partjilion ead| aral lel”, 32 sehse anps ,270
are nee(rtlrgd for re%‘“??g}’ éI"é“ﬁ‘? }/ngf ég‘r‘l"seé RiAFFURR2DYGS raé(‘”f‘&ﬁtaé‘fj of

the wi dth of the puiMbith like referehee huasdralsemberytol sinitarndemiehes andliar of
paral | el execut ab) ﬁogrper ations (Y). For one enbodinment, for a three
partition flash ne for exanple, one partition may be read, another
partition witten to, HigureltiHustiafesra prigr artallesh mesworyydesderse anplifiers
270. Sense anplifiers ?1 ry&eszecrat@sr@% Bfbed®many 8f ¥ mAli-RRLGRPhEYFIaRh t he
total erase time. Siml sense anplifiers 270 used for witing use a

| ow per cent age of MeMOTYo ﬁ%cﬁ/rl te time. Therefore, for one enbodi nent, a
singl'e sense anp 270 iBiguged illuistrateshopaembbdimeneofih ahtee pﬂiﬂtitﬁ)r@ﬂeﬂ@dﬁ on
and each parall el execut gble erase operation. The sense anp 270 is used for
verifying each bi "8 “F¥'Written. Additionally, redundant sense
anplifiers 270 may be Frgureudneldﬂufsmat@tafeexampmoﬁ@nsllul@uéﬂeaboae usthgnaant

col umm access. QIF%? gd'dré%ﬁ?e for each parallel read and/or wite, two
redundancy sense anplifrers 270 are included in sense anplifier block 270.
Furt hernore, charge punps 280 are included in the circuit. Charge punps 280
are used to set the voltage level for reading, witing, and erasing. For
one enbodi nent, the voltage e i is approximately -10

vol ts. For one enbodi ment, th@%ﬁl‘f@%*&@l‘%@ﬁ TUTE Si - ~EET (RULE
26) 0 3 JUN 2002 WD 991 35650 PCTI US98/ 25217



5 for reading and witing is approximately 7 volts. For one enbodi % i )
single'charge punp 280 that has nultiple leads to permt parallel acc gg @Ug
partitions is used. Alternatively, multiple separate charge nps 280 may

be used to P@WEEt he vol tage | evel s needed for accessing tF%eT"éq9F’F$FEnt
partitions simultaneously. The charge punps 280 are coupled to the

Y-sel ectors of each of the partitions, to raise the voltage level to the
appropriate level to read, wite, or erase. The nmufti-partitioned flash

menory illustrated in Figure 2 may be used for a nunber of purposes. The
nunber of partitions depends upon the fénction of the flash nmenory. For
exanple, a three partitioned flash nenory device is illustrated in Figure

3. One exanple of using a three partitioned flash nmenory device is as
follows. A first WFAIEEDFDEWRHHImd to store data. A second partition
may be used to store c de Ut n a s_t hat incl udes
the flash nenory device gpgar% For ‘%‘é@loﬁé omﬁg}Wtf ﬁpdatl ng
of the code. Thuseadmhé&m@paratmme @@delbcﬁarig@sarasmande@@ldwaofagamf
update, new code s tﬁ’i’géér{tei'}‘wkﬁnhﬂ%t Irfrfly Q%RultEh&fhsV‘{‘Ha'd‘?n%h@r\&/dxgw?ﬁir}%()de

in the second parti nis concurrently exe en the new code
been written and 2pEYOF SEASING IPELRIONRS PhpSingle rdaégrmﬁ@@é}‘rélef’ﬁ@ ﬂél‘-‘tﬂtl on

used for the codefurtﬁlauSnte&\eieai &Wam@gtabfﬂge fresfdn«‘ﬁShvéf&ﬁm’f Yo ql;ewn@tes i's
possi bl e. Anot her { e paé %‘t %neclr m;w device is
havi ng code execdﬁx—f%i ﬁ{goqqu{ff%gpt, ORI & el)'bffa‘fv § QSEds PR

second partitionex@gtuted.for exanple, if the code execution results in an

updating of data, thi ssigar, bauAGEER!Y HIRE AEARbRES NashFhaHGRy st rat es

one enbodi nent of a thr &rtltlone menory eV| ce tition A 310,

partition B 315, é‘ﬁﬁtlﬁaﬁﬁ BB @%%-@a@ﬂ-ﬁa’@@@n adsbebatedPXa®ecoder and

Y select, and canlihgtraeeeseath maroaxtehmpléﬁhent@vwa pHyBLt‘éIly%Epﬁlralt@ Figure
3 corresponds to ne e t ual nory

devree SRS ot aR R TS ey B2, FOYSHE shibulnetR AT o U
Partition A 305, p&iﬁtloﬁals invpdemebtedi oreatdiffpeariti phymicad [Bdde. i Eadpbf thé n hal f
by Y sel ectors 3%%@&& rs@@n%pb_zd fz*zﬁ'%gfzébarzégtiﬁgvl Sﬁi{agsacgwd Arﬂxout

pur poses, such t partition I gne
partition B, whi |decORBr RN¢ed p%?lk‘tCtQ}T Esghiofithey geledors; are spiglesitos ¥h

SUBtS_T{ _TUTECSHEET c(e'@ls’ﬂ@;%@() tha® contbly tR@lﬂ/ZﬁD&tB% 35&5#1"[1 B%Iénﬁa&ﬁiég r1n0~ 6t _
partition C. For o i ne i artition optin zes
per formance for reé‘énﬁo‘g %‘% "ﬁ‘ﬂgp#e geqeégfi%’is Og‘aé{ @Tfe%trg‘ bqrgd to Y
decoder 325. AdlehaJNadécpdeas a;m@tYu&lecetglsmbla%eatmmeémspaméd amat within
partition A The gal H\%n’(cﬁg' 0o 3oce 35 r‘iﬂkﬁﬂxﬁé rE%ngt @Jr‘iﬁn% SHeR@REI tion A

-- idle, being witten to, ~being rea rr% bel ng erase SSml&rly, for
partition B, t herIéaYlé‘gaﬁlWUIHE’cecP@ ectory and ¥ Jecoders) permyjiy Sﬁnglté?%sr egl ster

-340. Partition Cales tdﬂﬁidt@leﬁa@@nz( sdbsation SRthe Rash Hehasiy BE’& exanth
status register 34 ment puser i.nt ée 3 0 |s

For ..one enbo ingle
coupl ed to the scanile HugRones gkt sd pheifaf Ry SPIREREEYES ons.
Sense anplifiers 284, snggortitiah|C efrittdretqpaEach bbttwe p&Editiansemaytindiident , t he
nunber of sense i g i are
used for a read 3%%2{ ?rgélétﬂcl)é%né@h%tqﬁﬁe §§)rf%5|%ﬁ O%%%g@mgié%ésefegex%ﬁg I er IS
used for a paral | @MERPEE HPAFEHEPDH A ff\ab!rﬁ%Wélté‘?“ fmévlmﬁmﬁmy
interface incl udeﬁaﬁlt{w{’r’gqg b@fn s@at&d.machi nes used to control each of t he
parallel wite operatiqgns her e.can betwo
operations (witing to ’ﬂ\ft?%ﬁ&t’ ZFF&R@ PRI RS UGS rcilﬁ%? gc%ﬁs@t?g% state
machi nes. The nunfiesh afembryr 2@0. pﬁnpsneeﬁ\bwldsmepartablwsles inteefanei2b@is phrt
-paral l el operatio d efalr]y s toa
si ngl e charge pungfsgbﬁg%Sﬁ%&gﬁ?’eﬁg%?rbgrgF% alg(lf}glapgggo %égealtl onsﬁ{et‘IJl of
t hese connecti onsmtagiateZmnsdloa@teé Qi  peparate Q}é)l[Pt akfee 1@9@9% wluﬁqsa ng

mul tiple operati opgrbsng el Bheiihey QbdRES cbRMB| SacH6F tmwr&a‘%@amnt a
separate connection IS coug! ed t tho t he decoders as SFI at ed

partition. Thus, BPPFAFSNSC 656 SATE B SMUP RGBT PAHE RS Sy Brciting
second connecti ontd Ehé:dhlﬁd leldclk ovidles epdatihg ehd toderior exainple) otherd Arsstweach
connection outputs var t3 V. r of

t he operations thg? xeédﬁg% q%%ﬁu%gi¥¥§@%ﬁsﬁ Bgéﬂﬁohg &ﬁg@
enbodi nent, a first connectlon outputs a flrst voltage level for witing, a
second connection outputs a second voltage |evel for reading, and a third
connection outputs a third voltage |evel for erasing. In this instance,

swi tches coupl e the appropri §lu;5 ATYTE SHERT(RYIE 2%br opri ate connection for
the operation about to be perforned. Figure 4 illustrates an exanple of a
ceIIuIar telephone using a flash menory deV|ce The ceIIuIar t el ephone 410
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Wit is clainmed is: 1. A flash menory device conprising: a plurality3ofyy 700
partitions, a nunber of partitions able to be witten, read, or erase

si mul t aneously; a charge punp providing a plurality of voltage tputs,
each vol t ag¥OBUSE® for outputting a voltage for reading, wh 'ngmgnld
erasing; and a plurality of sense anplifiers, the plurality of sense
anplifiers conprising a first plurality of sense anplifiers for each

si mul t aneously executabl e read operation and at | east one sense anplifier
for each sinmultaneously executable erase and wite operation, a nunber of
sense anplifiers used for a read, ope aé’bon differing fromthe nunber of
sense anplifi er StRI&JH2glynes afe Fricéug%‘ir PSRRI MAChEness e ARSEHPESAN 2. The
flash memory devhete detail & thd cohcuitrbrtly ¢Re@ rekitéd appltatibal drititledf X
decoders, each degoder associated with a partition; and a plurality of y
decoders, each eaéago & associated with a partition. 3. The flash nenmory
device of claim1, ffitahesrregitensiasengupled torthiei user ghtestars@68ndhefdtans. 4.
The T1ash memory.dRvsSedfinfldtdie sURRTSH dhchiifarkitlonl Phetebty of sense
anplifier conprisés a plurality of sense a itTiers for each parallel read
operation. The fRASHORENMAY f@l‘é%‘%é“&o%mﬁﬂgﬁl‘%re\ﬂférréﬁfr@t‘t‘fhéegéﬁafsg%é%urrp

conprises a pl urgld §tat®f of BaIHOSaMi4IRSIs SHeadf the fbnamugbeme%eﬁ@xtéaai, ons
able to be read, ertteg ?nd rased maultaneously. he flash nenory
devi ce of clai mPEIMGMETEER Q¥ A8 §ES58np conprises a plurality of charge

punps equal to the plSerakianyplifierp@70iare cosplesiuiohtitehaterdatehfauar?bDtason has a
charge punp cou g, o 1t b ' I . The
flash menory de\%gfg' 0 ec{ég\rs%%w%ég?&}é;ugﬁg%% g%%'égg%é’\%\éﬁt%aségout uts
corresponds in MpEsationy #es gnegrabedinett, the nrmbsisOloterspamplifiers¥Ror y

gg\éizc%h tpler elﬁy iQVdéYéﬁxgﬂﬂdaasz@ﬂlbé\ste_mtlﬁbi?té‘e?rbi@%iﬂepﬂéﬂi ﬁ\ieﬁfbryi siQtel%_n:[] UN f
e flash nenory device claim urther canprisi a plurality o
status registersenge aﬂfg“éf?régﬁar?éﬁﬁ‘leﬁd%%\f/‘?rc%a P?:‘iag]g&eé?c%faéfpﬁr?%%“‘
plurality of stéfluss, fegesimpie, ¢ba fistppartisionoistread pbhilelai segond ppatition ions of
the flash memory, dewi 68 33Qend S¥sk99b SAMRELRI Ok o Pe Pikiple iPHOS ESSOT

coupl ed to the bus; ]
partitions may be read in parallel, 32 sense amps 270 are needed for

reading. The number of sense amplifiers 270 is a factor of the width of
the output row of the flash memory (X) times the number of parallel
executable operations (Y). For one embodiment, for a three partition
flash memory, for example, one partition may be read, another
partition written to, and a third parting erased uses 3X sense amplifiers
270. Sense amplifiers 270 used for erasing use a very low percentage of
the total erase time. Similarly, sense amplifiers 270 used for writing
use a low percentage of the total write time. Therefore, for one
embodiment, a single sense amp 270 is used for each parallel
executable write operation and each parallel executable erase
operation. The sense amp 270 is used for verifying each bit as it is
written.

Additionally, redundant sense amplifiers 270 may be included
for other operations, such as a redundant column access. For one
embodiment, for each parallel read and/or write, two redundancy
sense amplifiers 270 are included in sense amplifier block 270.

Furthermore, charge pumps 280 are included in the circuit.
Charge pumps 280 are used to set the voltage level for reading, writing,
and erasing. For one embodiment, the voltage level used for erasing is
approximately -10 volts. For one embodiment, the voltage level used

SUBSTITUTE SHEET (RULE 26)



a nmenory coupled to the bus and accessible by the processor, the MenpEYIUN 2007
including a flash nenory, the flash nmenory conprising a plurality of
partitions, each of the partitions separately readable, witable, and
erasabl e; ameep/3sbar al ity of sense anplifiers, such that thdd/&y%828H3ugh
sense anplifiers for each sinmultaneously executable operation, the

plurality of sense anplifiers conprising a first plurality of sense
anplifiers for each simultaneously executable read operation and at |east
one sense anplifier for each sinultaneously executable erase and wite
operation. 11. The flash nenory device & claim 10, further conprising: a
plurality of x ddepmeadingeadhwetinghs appdexiowdely Aveltsi Eoednai th a

partition; a pludtddinfintya gg%@ﬁgﬁ%;gee@ﬁhpoimttjﬂgt Kagﬁﬁ%gﬁﬂ%@a%%%i ated

with a partition. 12. The ha y .device of clal m 1( erei.n_a nunber
of sense anplifi FREMUSBArFlS! a5ces3 &0 PRHHGRT Bnuthds f eltermaelhemmtltiBle  of
sense anplifiers sepgthté ehageypirhps APe i} be used taprevideahepoiakedsveld3. The

flash nenory devi ce,of claim 1 er.ein the fi.rst plurality.o ense
amplifier conpri §‘§§d§‘f{fPégﬁcesséﬁgetwgr%’ﬁfefelrbtrpsar%’?nﬁégﬂuga?%?‘?/%}' r
operation. 14. TibafgeaphmpsadPyarecoipkedoto thiedl-seledors of ey ofcthvepri si ng a
charge punp for Hall I I ce of
claim14, wherei a’? ﬁtelgi(}ﬁ%ro Srgys%l}}r%gg%rl%g%aggelatg)gm}Eﬁfééﬁg& F\/Egg?%re&%t puts.
9 0 3 JUN 2002 WBte, PRET€ash menory device of claim 15, wherein the

plurality offvolht a}grs qmeph Hﬁﬁti%gﬁﬁ_ﬁﬂéﬁldﬁﬁhﬁn@M@bﬁﬁll&%;ét@d Bl B |rét2’rrﬁlfty
partitions of t ash, menor evice, ther royi di .vol'tage output
for each partiti g’ﬁ.u .fofﬁen?‘%ggﬁohﬁﬁﬁ??ﬁea‘eﬁ%éﬂﬁ?b%ﬁ %{]ﬁ?% 10 ‘%?Fé}&é
conprising a pl ungadrt theofurstianued thediashemsmotg. Fonexhtrgdh, athmey devi ce of
claim17, wherei reakd : ' :CQOf; nds to the
plurality of par {hatgpgﬁgégffg%hgﬂ?rﬁagﬁtd%}n%rléqg{é%%éa I{igléﬁgr)rgt hod of

si nul t aneousl y accessiPRe Sxmplea@f wgng ¥ thies pastitioned flash mempryndavise
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that includes the flash memory device. The third partition may be
used to permit updating of the code. Thus, for example, if the code
changes as a result of an update, new code is written to the third
partition while the original code in the second partition is
concurrently executing. When the new code has been written and
verified, the third partition can become the partition used for the code.
Thus, seamless updating of flash memory devices is possible. Another
example of a three partitioned flash memory device is having code
executed from a first partition, while updating data in a second
partition. Thus, for example, if the code execution results in an
updating of data, this can be accomplished seamlessly.

Figure 3 illustrates one embodiment of a three partitioned flash
memory device. Partition A 310, partition B 315, and partition C 320
each have an associated X decoder and Y select, and can be accessed
separately. The layout illustrated in Figure 3 corresponds to one
embodiment of an actual layout of a flash memory device. The X
decoder 307 and Y select 309 and 312 are associated with Partition A
305, 310. For one embodiment, partition A 310 is split in half by Y
selectors 309, 312. The splitting of partition A 310 is for layout
purposes, such that a first part of partition A 310 is aligned with
partition B, while the other part of partition A 305 is aligned with
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1037 | } ~wWXMVB7 partitions. One sense amplifier is used for a parallel write operation
from one of the partitions. The interface includes a number of state
machines used to control each of the parallel write operations. Thus,
if there can be two parallel write operations (writing to two partitions
simultaneously), there are two state machines.

The number of charge pumps 360 also parallels the number of
parallel operations. For another embodiment, the number of
connections to a single charge pump 360 equals the number of parallel
operations. Each of these connections may be held at a different
voltage level, permitting multiple operations using different voltage
levels. For one embodiment, a separate connection is coupled to the
decoders associated with each partition. Thus, a first connection is
coupled to a first partition, a second connection is coupled to a second
partition, and so on. Thus, each connection outputs a variety of
voltage levels, corresponding to each of the operations that may be
executed on the partition. For another embodiment, a first connection
outputs a first voltage level for writing, a second connection outputs a
second voltage level for reading, and a third connection outputs a
third voltage level for erasing. In this instance, switches couple the
appropriate partition to the appropriate connection for the operation
about to be performed.

Figure 4 illustrates an example of a cellular telephone using a
flash memory device. The cellular telephone 410 includes a flash
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memory device 430. Although the flash memory device 430 is

illustrated on the cellular phone 410, it is understood that generally
the flash memory device 430 is received in a receptacle within the body
of the cellular telephone 410.

The cellular phone 410 illustrated is active. That is, it is
executing code. The partition 460 that includes the currently active
code is being executed. The use of such code is known in the art.
Another partition 450 includes dialing or voice data. For example, the
cell phone 410 may include a dialing director, or similar data in the
data partition 450. A third partition 470 is receiving new code 440 from
outside. For one embodiment, the third partition may be updated
remotely. Thus, while the cellular telephone is active, the code in the
code partition 460 may be executed, while simultaneously new code
440 is written to the new code partition 470, and the data partition 450
is used to recall dialing data. In this way, the cellular telephone
permits seamless updating of its code, and concurrent updating and
use of the cellular telephone. Other applications of such seamless code
updating may be similarly implemented.

In the foregoing specification, the invention has been described
with reference to specific embodiments thereof. It will, however, be
evident that various modifications and changes may be made thereto
without departing from the broader spirit and scope of the invention.
The specification and drawings are, accordingly, to be regarded in an
illustrative rather than a restrictive sense. The present invention
should not be construed as limited by such embodiments and
examples, but rather construed according to the following claims.
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What is claimed is:

L. A flash memory device comprising:

a plurality of partitions, a number of partitions able to be written, read, or erased
simultaneously;

a charge pump providing a plurality of voltage outputs, each voltage output for outputting
a voltage for reading, writing and erasing; and

a plurality of sense amplifiers, the plurality of sense amplifiers comprising a first plurality
of sense amplifiers for each simultaneously executable read operation and at least one sense
amplifier for each simultaneously executable erase and write operation, a number of sense
amplifiers used for a read operation differing from the number of sense amplifiers used for a write

operation and an erase operation.

2. The flash memory device of claim 1, further comprising:
a plurality of x decoders, each x decoder associated with a partition; and

a plurality of y decoders, each y decoder associated with a partition.
3. The flash memory device of claim 1, further comprising a plurality of sense amplifiers.

4, The flash memory device of claim 1, wherein the first plurality of sense amplifier

comprises a plurality of sense amplifiers for each parallel read operation.

5. The flash memory device of claim 1, wherein the charge pump comprises a plurality of
charge pumps equal to the number of partitions able to be read, written, and erased

simultaneously.

6. The flash memory device of claim 1, wherein the charge pump comprises a plurality of
charge pumps equal to the plurality of partitions, such that each partition has a charge pump
coupled to the partition to provide voltage levels.

7. The flash memory device of claim 1, wherein the plurality of voltage outputs

corresponds in number to the plurality of partitions of the flash memory device, thereby providing

a voltage output for each partition.
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9. The flash memory device of claim 8, wherein the plurality of status registers corresponds

to the plurality of partitions of the flash memory device.

10. A system comprising:

a bus;

a processor coupled to the bus;

a memory coupled to the bus and accessible by the processor, the memory including a
flash memory, the flash memory comprising a plurality of partitions, each of the partitions
separately readable, writable, and erasable; and

a plurality of sense amplifiers, such that there are enough sense amplifiers for each
simultaneously executable operation, the plurality of sense amplifiers comprising a first plurality
of sense amplifiers for each simultaneously executable read operation and at least one sense

amplifier for each simultaneously executable erase and write operation.

11. The flash memory device of claim 10, further comprising:
a plurality of x decoders, each of the x decoders associated with a partition;

a plurality of y decoders, each of the y decoders associated with a partition.

12. The flash memory device of claim 10, wherein a number of sense amplifiers used for a
read operation differ from the number of sense amplifiers used for a write operation and an erase

operation.

13. The flash memory device of claim 10, wherein the first plurality of sense amplifier

comprises sixteen sense amplifiers for each parallel read operation.

14, The flash memory device of claim 10, further comprising a charge pump for providing a

voltage output.

15. The flash memory device of claim 14, wherein the charge pump provides a plurality of

voltage outputs.
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18. The flash memory device of claim 17, wherein the plurality of status registers

corresponds to the plurality of partitions of the flash memory device.

19. A method of simultaneously accessing and erasing a flash memory, the flash memory
including a first partition, a second partition, and a third partition, the method comprising:

accessing the first partition or the second partition using a first plurality of sense
amplifiers; and

simultaneously erasing the third partition using one sense amplifier.

20. The method of claim 19, wherein said step of accessing comprises reading from or

writing to the first partition or the second partition.

21. The method of claim 19, wherein said step of erasing comprises the step of:

applying a first voltage level to the third partition.

22. The method of claim 21, wherein said step of accessing comprises the step of:

applying a second voltage level to the first or the second partition.

23. The method of claim 22, wherein said second voltage level is higher than said first

voltage level.
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