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FOR FLASH MVEMORY FIELD OF T

| NVENTI ON This invention relates to systens including nonvol atile
witeable menory. More particularly, this invention relates to
controlling the quality of data witten to nonvolatile witeable nenory
in an application with multiple separate power supplies coupled to the
nonvol atile mmiteable merory. HEAGN ENE | NVENTI ON Many
conputing s ersonal conputers, autonotive and ai r pl ane
control, g?ﬂ§%§§8®§o igital cameras, and handheld conmuni cati on

devi ces use now@baésbhtem%ﬁﬁ&amlﬁem'hbﬁssnﬁp afdefitly edridh%re parfl@diarly %
code, or both. Such nonvolatile witeable nmenories |nc ude El ectrr
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conputing system Thus, if tHie systemis turned or re s a power
failure, toreteeteddrom dlanmge ehd erdthersfordateurely fixed theréifie nonvol atile

witeable mam)?nﬁs of oé.rh_l ud a plurality of interconnected very |arge
scal e integrat &1t These VLS circuits dissipate power in

proportion to FAV i f r dto
apar 1o e v e e g g Y e B
met al - oxi d‘&lt]sxmgh/cm midetuane()CMBbolmg devites have Bé&d prdwﬁdiéd Béfore, the results
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circuits f}tk % |d ztigfl%élttﬁ 5%%%{7%01’ lg?grﬁi ﬁc\{ ev%lgﬁea?\efgggﬁ)&gfngo&ega%s%q@fﬁng a

circuits tmotbrized fat asserbbs wihveh @dmpi’ﬁssa @lativeyelargd dolun@1d0thus ¢8indel¥eS

circuits utilizing the 1.8 volt mg)t |l evel, the 1.8 volt CMOS circuit
1

woul d be ﬁ%séfiéﬂrl&f‘qw SAMRptsrs. dASi rEﬁuﬁﬁigﬂéoﬁe@Q@@ée%J@v@n devisgrfonrapt i on.
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ni ni ni ze shommrﬁgs)ﬁfa!nmﬂgamral?&fé?ﬁ&ide}m pmdtm Waththi; 8\&4 ad)} ancaBohrade of

rail-to-rail vol tage swings o circuits allows a reduction in power
consunpt i gRember @ﬁl§§cur§b’ @pb}%ﬂe{dé@ﬂ@ Idﬂ@fﬁlﬂ end includingta hode (30)alefiownd am thenor k

h | h d K
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an el ectronic system architectural concept is used whereby t

nonvol at i | éefiging é@ﬁah@ler@ﬂ‘balyd berrdcmg twmieandt@nvergmg miihrthashsighkd: supgfard 1.8

volt and 3 O 5| d utili num cor
supply vol t gﬁn\é@k ?ﬁ\% © ORI ?‘in & @&St‘%%hﬁ@gﬁe%#ﬁ%m’&endmg Yﬁ'f“idsande
Desi gner s edntiilliyatefimet thdrett 4 ﬁﬂlﬁnﬁb’ﬁﬁrﬁﬁ@rcdﬂf&rr@&{t@éi? ReceMIRY Thétdtbeshaft
writeable nenory have attenpted to reduce the overall system power

consurrptl ot 13yofr thentang(Dnh Onenef the pluzalisyn oft leghd31) aval grOIONe) (§1ghdbﬁn@i/el

el usi ve. Brein S ANG Bl AEWR CmbrE RN pOveb S ¥nfies RB2HFa 1 o

writeabl e able tBBREL Y i@ tHBBRIOeqB | vhén s44BmbRg. at the 1.8 volt /0
signal |evel have a -2- WO
98/ 47149 However, such a fan device still has several shortcomings. For example a user

PCT/ US98/ 0 C t he | ci,enci es
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el ectronic system I/Ointerface buffers were designed to allow the
nonvol atile witeable nenory core nenory circuits to be operated at a
3.0 volt 1/O signal level, while the surrounding system CMOS circuitry is
operated at a 1.8 volt I/O signal level. The 3.0 volt I/0O nom nal signa

| evel can be approximately in the range 2.7 volts to 3.6 volts.
Designers of prior art electronic systens that operated at a 3.0 volt 1/0
signal level while using nonvolatile witeable nmenory used one power
supply, commonly known as VCC. In order to prevent corruption of the data

of the nonvolatile witeable nmenory, “the prior art -electronic systens
utilized | ockout circuitry. The |l ockout circuitry | ocked out spuri ous
wite commands to the command port of the nonvolatile witeable nmenor y

t hat were |ssued when the VCC voI t age suppl y from was beI ow a speC| f| ed
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din the figures of the acconpanying drawi ngs, in which |ike references

i ndi cate simlar elenents and in which: Figure 1
shows a bl ock diagram of a. system | evel application including

nonvol atile witeable nenory. Figure 2 shows a bl ock

di agram of a nonvolatile witeable nenory. Figure 3 shows
the power supply conbination supplied té an enbodi nent of a

nonvol ati | elg 1| teabl e nme igure 4 shows a bl ock

di agr am of Vi dngreasesthg H&‘ﬁcr&l%g&gseg\ybbﬂ%pcause alignment hekwean the etagtnical
Figure 5 shows,j bt é’r%hb@@?lr?l 4G h rcregjsgi'@ CE){] NRVGEOL f«feg}ﬁev € iy tbgnal

and t he VCCQ si gnal~used an e I men a nonvo

nmenory i n groeve @it abkoi reedswier eseyY@Choldthe wilae txﬁtrlath%mrd Rehbee (3 addeher e
VCCQ -4- W08/ 47149
PCT/ Usos/ diied plate (1) pregassembleds Rurgermare, when shycfand2d is incopsuation, tle air

wavef or ms I t he V se an epbodi nent
of a nonvo atr?ﬁlc\éﬁ%gfe ar%"w% %%hz}%eqeﬁat%yib%%@ aBﬂfIWé V%f)gcorres
up to a speili bé agdticyEby tled kiter fins on th/é:ﬁnnedlgéte (1). The r@tﬁé’cé& ait ﬁdW‘Oﬁllt he
vol tage level versus tine waveforns of ignal and the VCCQ

si gnal usdyrther dpteelgrsoavithe the @ir Somogendrated| byvﬁhﬁtﬁab(?é such thatnthephgati n

t he conbi nd .V me up at the sane tinme.
DETAI LED @%{E\ﬁ]ﬁ? t8PHb a0 1?1%??5& put (1/0) interface buffers that
are designed tq R éxDWb{eI@ﬁve of the I}ﬁ’éEéﬁ{ iﬁ\felnﬁoﬂ’rtbtrﬁ%bid% 4 RPR6vER HRaf kinkUi £ S
to operate at a 3.0 volt /0O signa I evel’, while the surrounding

syst em ci rasgemply t@pmtr@atesardrorapbmaer&m aformrmogpndlproblems | evel requr re two

oo o P BB YRR Ak A mpodimet i
suppl y outipybatidfC@Rh teFerenigs td %e hé@onIlI tyﬁ{g YEdwin Wﬁwgﬁ%xo sflbgﬁas he

these buffers use two power supplies, her of |ch cou e use

el ectroni cstsspsmrequoﬂmtlemplp&ryof &Itduweo,nell theo déspription randi reference dravhgsar y

to (g \grrte conmands i)e nonvol.atile witeable nenory when

VCCQ i s ad uSB POR IS LIty e PIRgse 01‘%‘1 ut BOM M P’ | ockout circuit is

provi ded t hat i 0 I y
The mamoéﬁ\é@tn&s tffeogrr et 199er9cio &n% kgﬁ’l\%ﬁe g}[’ylfe'faf SR zfse&gxﬁgf

data by | ocki ng out S Wit e Wi

menory whehaving adimmedfplate, a supporpfnefrﬁnler dytaoﬁamp\tmunsetb@hm thé inakd piesipl ed

to the nonyol atile witeabl e rrem)rg is below a specified signal
| evel . an mounted on the support member and a plate securely connected withygheofinaerh 49

PCT/ US98/ Ogf: smopm(% the fan BhPHSu éP&]Ie %ﬁéetq}e@gr am of a system

| evel appl catr o I nc nonvo menory. This

appl i cation | ncAnatber abjmcoﬁmmpr&bmefnvemron 1§lltgldrafndslagﬂeét $h10 e sendily, 1 02
and system onen 104 08 System conponents 104-108 can be any

ot her el ect” géreXfeﬁélwtuﬁrdly eagfphairing B conget @zaﬁ?nneed aH ght
i nclude bu I | I on ke static
c andom accghsegﬁlgta'f'gnd t?%]ﬁkFAQna C}ec d b&g@een %sx%gﬁﬁ} &8@ Sﬁpg?e 102

communi cat bstwmenhtwmadmamfamdrﬂ a suppbiteattbrding nautythéidiroth aanddHawag 4 | nes
dat a |nes 120. A first ut of a power

118 and i n ?Ofr /(g) éhp

suppl y 112 EC%’ o fermegh on dhe, dreg ?W?’C@‘t?fe"f to1 e, receivad imeapreg dn dhe cuit
of the nonygh@al |

m crocontrol | er IJ1683VWV\E';thrl?%léufltgtaem Cgﬁp%r%ghftge‘i%%c{t?g@-wge s séeé‘%g%ﬁ%ﬁ{@alsjl

the power segepled ifiilze gteppédisteucaurd. 7 volt supply-(VCC) 116 to the core
menory circuits gj éhe nonvq{J ﬁtl le witeable penory 110. Fi gure 2
shows a bl ock ofhdBFA%H eledt idhe énventipa isiq proidecanrimpioyed heat sink gesembly
enbodi ment L4& I

conpri sed of gg%hga}rféfagar\r/mp ?Q.fﬁ%ﬁ%&%@fée?@%o‘g ﬁﬁgﬁp{%ﬁ%odgt% Péggh‘{'eg vggﬁftfl%ur es
to eitheprevigio8 ofghe apnular 3lafge,othe dimflotv géngraed bgwhe farambnmoloageﬂ Be

—M).

writeable nmenory core circuit 204, and a 1.8/3.0 volt output buffer 206
whi ch automatically configures to either a 1.8 volt or a 3.0 volt output
signal level. The nonvolatile witeable nmenory core circuit 204
includes, but is'not limted to, a command regi ster 242, nenory array
control circuitry 244 including a wite state machi ne 246, and a nenory
array 248. An el ectronic systemis coupled to the nonvolatile
witeabl e menory 110 with address and control lines 118 which are
coupled to the input buffer - 6-
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PCT/ US98/ 06846 202. The i-nput buffer 202 is coupled to the

nonvol atile witeable nenory core circuit 204. The nonvolatile witeable
menory core cr rcurt 204 IS coupl ed to t he out put buffer 206. The out put
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. nhonvol atile witeable nmenory core circuit 204 is approximately in the range
of 2.7 to 2.85.volts 306, .and the VCCQ power supply 114 to the output

buffer 206 -7- WD 98/ 47149
PCT/ US98/ 06846 is approximately in the-range of 1.8 to 2.2 volts 304.
When the interface circuitry including the input buffer 202 and
out put buffer 206 is configured to 3 utilize a 3.0 volt CMOS

signal -312, the VCC power supply 116 to the input buffer 202 and

t he nonvolrmttiid:ted \ecdusalpheanrerdar flanpetdodisranyi rbvéf@ét:l ais flow caused bguhsoaet i al | y

equal to Its 316 nd E‘U CC(%power 114 to e . . .out put
buffer 20 1“?50 Gﬁsﬁﬁlﬂﬁ‘i qut?r t ﬁilrfno hg b)e%dﬁf g’& effect o Hm lnvention g$ gyr e
4 shows a aQ§rk1 ol m of an enbodi ment of a power supply | ockout
circuit 4&8 t‘ﬁ?gé(grrbodl ment, a nonvolatile witeable nmenory 110

has a VCCQ powdthes ugigeats, lé.dlvaﬂmiea a‘vi@&ml\/dieammspbf/ thHel envehien pwilkbecome
supply | ockout ci rcw 40& i s.coupledt é[] CCQ power supply 114 and the
VCC pover "gpARPaterd faem the folaping éatadﬁd esErApiQTh vhen  taken 1 Fenjugction

di fferent 'vﬁﬁﬁi@ch@ﬁﬁnﬁf{é aavrlﬂggse filter 402, and a VCC detector 410. The

VCCQ power ‘suppl through a noise filter 402 to an input of
t he di ffem&g&aﬂﬁg{ 404 A reference voltage 408 is coupled to

anot her input of the differential r}pl i fier 404. The output of the
differential aHig ilfi iSeefn exploded perapeetive viowsifedheas sinkeassambly Hyaedordanice 406.
The sarrpll i 406 coupled to the wite state nachi ne 246
of the nonVi glell?g neveé%ﬂog menory 110. The VCC power supply 116
is coupled thrpyghiga 1&1%&@% &therft 6T th@end portion dfftge S@Jpekd; Ng circuit 406.
An output of the VCC detector 410 is also coupled to the wite
state machi ne Pig Dis am@hnmmx@lcmsmsscﬂpmale*aDWeShmgyh@_msembled heat sink

Th nbodi t, sh Fi 4.and d bed |l e..h
el udes. (REPBNGR B SRR ACT echRIed 206 B tBE IRABUBRL wi 1 t e
nonval atil e W EEabien BRIl 4P A EksLRBIDAREUR PRbbRing ld BEBRHCEl wire

enbodinments nmay have the power supply | ockout “circuit e nonvol atile
WO 98/ 47 148eing securely held by the end portion of the support;

PCT/ US98/ 06846 eabl e t he power_supplies on
different diesFigu t‘%érﬁ‘?%?‘@atlc view, shdving: e Auhbierk e r’é?teu‘é’g t%%uHPGWer
supply |°CI|§1QH1boeﬁ' rcuits with other types of nenory devices.

I n operation, e power supply lockout circuit 400 prevents corruption of
the nonvol ati | &igwé ixahlegplodst perspettiviavievbyf awonventiorgl heat ginkvassembdp] y
signals and by | ocking out commands witing to the nonvolatile witeable
menory 1 1®8dvhen either of the power supply output si gnal s 114 and 116 is
bel ow a specifi i h it

descri bed by efg Igelgﬁggrcglgﬁxﬁ% ekggﬂﬁﬁgsgﬁgﬁgggﬁgg for f@gﬁ:ﬁlg’ 56u99até3c§
comands. &rfﬂmgemmdﬁhhtm(sfmgp&ect agai nst spurious wite commnds
during the tine_ period en the power supplies are first powering up.
this first Refprringcte Figad, gobeat sindppsspmbly Rengtructed: in @cm@ﬁnﬁp.\mﬂzé%e

nonvol at | B ygnda <BRRIRErs A8 QAR BY a bifoH kGl TR Raliinly ]

signal s 114eaedlod Hige fifined platead 10Y 2f25180) froattedl @ndle suppedtt member (20) andl' éle
second approach is to_protect against. SPUI’I ous wite commands in t he

situation wRifde é4Q)h%ttqisért0 sl finned phase €1Qr with seEaws polielieso ap tasacyrgthe

not have i . In this second

appr oach, p‘gﬁcﬁ# @%g}bteij&(ﬁ%ﬁ tﬁé ag1 %ééknnetﬁ?g%&[?%é%g%ﬁvol atile witeable
menory 110 in thige ﬁbﬁ@dlp&t@(loamms lagstitality 6f ﬁmlfﬁ1s1{2®) forthed 2Berebhea {mr fof
state machine 246 transmits a polling signal 424 to the power sup

| ockout  reesssesut 2) adrfinernon eppesise Sidss tafethsoPiain g1 ®; gwal roxwss of fins ﬁdd\)er
supply 1 oc I C4 \: izhe
writeabl e Egllr#ﬁn'rn § ‘ﬁlgg (% é\%%%ﬁoélgea?n 83#?‘\’/351%9 a(tlﬁgzﬁéﬁrégﬁeﬁgﬁg @sg 1z?l

| evel s. The write state machine MD 98/ 47149

PCT/ US98/ 06846 246 then determ nes whether to | ock out the received
wite command based on the signal 426 received fromthe power supply

| ockout circuit 400. Each of t hese approaches will now be discussed in
detail . In the first approach used to protect against spurious
write commands, the nonvolatile witeable nenory 110 wite state machine
246 utilizes | ockout signals 420 and 422 received fromthe power supply
| ockout circuit 400. Any write commands received by the nonvol atile
writeable nmenory 110 while ei ther | ockout signal is active are | ocked
out, or not accepted, by the wite state machi ne 246. Lockout signal 420
|s a VCC Iockout S|gnal Lockout signal 422 |s a VCCQ Iockout S|gnal
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. causes the sanpling circuit 406 to transmt an active signal over signa
l'ine 428 to a reference voltage 408 and a differential anplifier 404.
Thi s si gnal forces the reference voltage 408 and the differenti al
anplifier 404 to an "on" state. When the VCC power supply 116
is at an acceptable | evel the preset signal is deactivated and the VCC
detector 410 is turned "off" in order té reduce power consunption.
However, the active signal over signal |ine 428 causes the reference
vol t age 40&nanicbativeeniohé of thetwalls 3D hhd 't}mr firs0fins ¢l Newith a lengthshomertthin t he

Vol tage 4 HFt 1% (1) Rt tar EBCLE oA DAl A I therabtcsefng) bopyeeh fls s

GO0 Wil 4Rs (ihpaf iRbivaRT( 100 G wh%?érﬁdffg thér &firfkdin'tfe $R0EH Thdle L he

VCCQ si gnal | eve Si gha evel 1s 1 nput
di f f er ent i(&0). anplifier 404 along with a reference signal which is output

fromthe refergnce voltabge 408. The. reference vgltage is selected as a
vol t age | evel hPe@HPRAst mem er (¢ okgsy dis-like member (21), a hole (22) defined in

PCT/ US98/ I r CCQ
power supgﬁgé?%tef %gglree%@? l&eqﬁ%ﬁlj @qégattrlr%%%t hbl%g irzérzt %Eg&r}b ¥é§3€(ﬁ8g
vol t age i udphrefcomeinel each havingldnupward bend (231)’5!&6 Ak it €ade (@B2pfapmeti er
404 functlons as a conparator and, as suc uts a signal when the
vol t age | épethedreq prd %@sg ypyAH M(m@m wmoort ZQ&lv%rggltlkmemémgt he

Wit out et b@8ent Sud Bevic? SR snbitt 125) BOERY @ the el B e
greater tIRdfedi wOF“gsz tﬁesslt@p%ﬂ stra6Rird/ €25)fgfabe imentoh ek arﬁﬂsablaqusu%l er

404 resets the sa circuit 406. V%en the sanpling circuit

reset no asecomipldte tan iagnesitiondme pl@teg(@ﬁéb mtegraBch oothe fréecendad and

o Cacedbe aPEOR 34T Theoni Hetdd) PRI Rpda e as sovid RlR PrgTehe

active  inih @RLIGHA phIDAAE b TnedBlathi( o), Sutlthab tid crbe REAT@9BPof

vol tage 408 and ferential anmplifi’er in order to reduce
power consbotht lega (23) are able toV\herse’ated VCG’.h@(paﬁns sﬁuppl ﬂxelﬁﬁneds piatea(iO)

acceptabl e_| evel and, no receive t he .di

SplLt or BRTGReAthe Pesitigrinecp e 2331 550 capgigordd et s sble oy mrgpsit
vooG | 138253?‘“3’33%2?48' 09 B U fhnck Dlafe O AT oyt ik B8R TK fﬁ*ﬁ“iﬁ’*ﬁ%ﬁm
an accept atol ke tezebled ifitths c¥AE0 hole KDA)t Witly neflereh2? to Fig.t hegain, thelfishpltof a

VCC | ockoust_ signal 420 indjcates.to the ite,state h|n .. that
the VCOQ p ) ap%bls?copmp ate (RoX2) A6 JORAt ﬂa#lfi%r@@bp ﬁdﬁamqsgmmg

A i 0 whi |
the vooo | BEERSTRACEREY QEsAIBHTar KPR b %a'@‘ﬁr e are
machi ne 246. FUFHehEn(308 hab Han Hbadek i(BY), @nrmdtoﬂca&)cfausemh@ehe €irebhides

voltage 408 and the differential _anplifier 404 to remain until the
VCCQ (31) and an electrical wire (321) extending out therefrom. 'l{hg §g1/ bladey (31)

PCT/ US98/ 0 L. (i thensief [ .
vol t age.at SRR, Yith U fBhol (80 i€ ¥Bte MR RRRNT ISR (2GR dielie
alternate ﬁrémiﬁhrrtﬁh) s« asipd eISaHléldlerEﬁ Bladdsq31) so gataﬂe wiZh regpdct tocthe supfisi®
| ockout signal 422 to the wi ftate machi ne 246 of the, nonvol atile

}/vrl L eabl e msxehey (29p Itisi tﬁ@eam)t@h opyFig: ddhat the actpaiqr (32hisBavmen on tPH@fvc:lc
495 s a° affehotéto] e AP st heliButiRip iAo 85 Sl BBl ot O

coupled to 't HEhmlat@(m)adeengmemmsr getbwed hoishe ﬂﬁued/vplate(nnrhﬁarad&nnaugl ved
by the nonvol at| |l e vvrlteablege Kﬁlo while either the VCC | qckout
agge )

si gnal 420 dsﬁned hple(4Alocer peRWaL fosmgd preundathe qdgeidedingng theyhe Fle
wite st at& {}fa l’ﬁ?alxt %J aced cutouts gﬁ)sdefﬂnreatal O%El‘?eaﬁﬁfl?mﬂﬁleﬂ gm wipe

supply | ocko rCUI te co in the
possi bl e conbinatlons |n mhlch t he nunber of power supplies used
initially come up to specified output signal | evel s. When using a VCC
and a VCCQ power supply, there are four such conbi nati ons. These

conbi nations are that neither supply conmes up to a specified level, VCC
comes up to a specified |l evel before VCCQ VCCQ comes up to a specified
| evel before VCC, and both VCC and VCCQ cone up at the sanme tine. The
first conbination is that neither VCC nor VCCQ supply a signal. As

nei t her VCC nor VCCQ output a signal, then both the VCC | ockout si gnal
and the VCCQ | ockout signal are active, thereby |ocking out wite
commands to the nonvolatile witeable nenory. Figures 5, 6, and 7 show

the voltage | evel versus tinme waveforns of the VCC output signal and
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PCT/ US98/ 06846 During tine period 526, the VCC signal is
greater than a prespecified | evel 514 and no VCC | ockout signal is
transmtted to the nonvolatile witeable menory. The adequate VCC signal
| evel al so causes cessation of the transm ssion of the preset signal to
the sanpling circuit 406. The VCCQ sbgnal 116 level is greater than the
ref erence voltage | evel 518 which results in the resetting of the

sanpl i ng eaclcoorrespOfdinghtd oneroT thichathacapsy ﬁZSQQBEkhe' ﬁlpportttﬁé’rﬂﬁéi‘ @ogdngo the
nonvol atile wjteable nenory 110. Accordingly, wite ommands’ recel ved

by the nofs§RiEEA) éormdttemrr@spmddwhq positioninggplater(@53) qy‘éﬁhﬁ(sdpmﬁmnﬂ)enot
| ocked ou

wavet or e () Bk the reiess Q0P of e NGt Hinl \JRRGHAGH $1ATROGRTRRG dR

ermbodi mentsupport memb@T20) BtdblSto'bé tHRR
wher e VCCngIBO men;) I(tgj a spele fied | gsgf@gg?%éreémcgﬁté hﬁ)ﬁﬁqﬁ‘ﬁeﬁ"&g?. od

622 the velrtaddOhaith theufapudende;(30) sud thee attGatosi (GRpimdiibed enehe isspperss
than a pr ﬁ%ﬁﬁ (?g)d | evel 614. This prespecified | evel 614 is chosen in
this enbo approximately 2.0 volts, but is not limted to this

val ue. Thus, tR@fe\'@q‘g @ FOUS, wheﬁ'tﬂ@‘ﬁ'eat‘lgig 'a%s@rﬁfafgvfs &Hﬂél'ngﬂ:dt gﬂ%"dﬂeﬁé}\gd 622

t her eby | ocki ng out wite comands e nonvolatile wit € menory
110. Furt indieated by tike armm}dgqmmted\mhel @naﬁladlesv(éll) ieditettad iby theeflange

e VCo0 160kBL e 10N 3o st Gpneilo inriare vudhe o b P>
Accor di ng'lﬂadéﬁ’r%tl? ngféfe QG%gplégorhv%@tﬂ %l}en twglatswlgrgggpggﬁ 40 are

| ocked out durihg’tine perio

VCCQ si gnalledasal rwise (3219 of theuetuag:fre(alzylis secut&?ﬁe@eﬁ@f BétoReR thd ﬁBﬁ'plé@Va

618. Howev, t.he VCC sjgnal__remains WO 98/ 47149

PCT/ US98/ égé%the second plate &253) ang g &eicean (2534 of the mxmmnam;aé@ (2539. vcC

| ockout signal Furt.he re th nadequate VOC
1t4¢ ﬂmetré]ﬁO{e notaﬁférfﬁéﬂpggﬁ\%epgﬂg I]ﬁaggl? f?nig)pvnég B

signal 116 |evel res YWAESS gnal to the

sanpling circullesfasseiigp t he sanpling circuit 406 is preset, the
sanpling circuit 406 can not be reset by a VCCQ signal that is greater
than a ref er enéeStEangaarooling gffect he sarrpl i ng circuit 406 continues to

transmt a VCCQ; ﬁ}(e ”ﬁele,%ngeﬁ' fhbe n‘\éﬁé?t%greby writeable mermory 110

despite the adequa | ocking out wite
commands to t hBvee mlght idrferdhié Eﬁﬁﬁét@r BRI AdvAntigel B9 ¢ i jhod
624. g time period 6216 t he VCCHS| gna? }he greﬁ ggﬁvﬁg{da

| evel gredtae been Se&ﬁ@&% ia the ferpgoing; cbdcmlmmi tégetherAvith detailsiofehastradtereVCC

si gnal exce res eci f vel t he, VCC | ockoyt signal 420 is
degct i vat eaél%dﬁ'ﬂgpon of t tt‘@”ltb?/g}sc UfeLis 1 ﬁ'%‘%qv&rf%ﬂ ly1ansl ¢ Fsg Hjay pe
causes cespadd Rd&hil! emallg ih ARG ©F 'sﬁﬁbeo %2&” eveéelﬁér&n@é %tﬁ ‘R’pﬁan t he

sanpling circuit 406 SI gﬁa I'S gr
reference tholpragepllee\aﬂ t}ﬁlﬁwantmmemtmaefuﬂlhextent indictsd tbys tign bloage geggalt 0 be

received at the s ling cir t. 406, npl i ng circuit 406 is
reset. ThU@%a'fa O?ggeetfmg% F"r‘i’ the F‘Ei’,ﬁ‘i‘f]g(‘?;‘@é%"e%xﬁrﬁ%se@m | ockout
signal 422 to be deactlvated thereby allowing wite commands to the

nonvol atile witeable nmenory 110 during tine period 626. ' Fi gure
7 shows the voltage | evel 710 versus tinme 720 waveforns of the VCC
signal 116 and the VCCQ signal 114 used in an enbodi nent of a

nonvol atile witeable nenory 110 in the conbi nati on where both VCC and
VCCQ cone up at the sanme tinme. During tinme period 722 the VOC signhal 116

| evel is less than a prespecified level 714. This prespecified level 714 is
- 16- WD 98/ 47149

PCT/ US98/ 06846 chosen in this enbodi mrent to be approximately 2.0
volts, but is not limted to this value. Thus, the VCC | ockout
signal 420 is active, during time period 722 t her eby | ocki ng

out wite commands to the nonvolatile witeable nenory 110.
Furthernore, the inadequate VCC signal 116 level results in the

transm ssi on of a preset signal to the sanpling circuit 406
whi ch causes the VCCQ | ockout signal 422 to also be active
during time period 722. Accordingly, wite comands to the
nonvol atile witeable nenory 110 are | ocked out during tinme
period 722. During tinme period 724, the VCCQ signal has
risen to a | evel greater than a reference signal |evel 718.
However, despite powering up at the sane time, the VCC signa

r emai ns | ess than a prespem f| ed Ievel 714. This is _ because VCC
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_prespecified | evel and the-VCCQ signal 114 |evel is above the reference

si gnal Ieji‘m!”mﬂm itgat i on, there is no VCC | ockout signal 420 and no-
VCCQ | ock y ﬂ"ﬂ”tl%nsm tted to the nonvolatile witeable nmenory 110
by the power supply"Jotkout circuit 400. Wien the nonvol atile witeable
menory 110 receives a wite command it causes the wite state machi ne 246
to transmit a polling signal 424 to the power supply |ockout circuit.400.
The sanpling circuit 406 of the power supply |lockout circuit 400
transmts a signal 426 to thepmifies state machine 246 in response to

the polling signal 424. The signal 426 is indicative of both the VCC
and t he VCCQ di dnladat kimkedssembly comprising: In this second approach, the VCC

detector 410 is.configured, so that, when the VCC power. supply is not
orovi ding an ACHBISCRIE hainea PUrityIof firshfins tormed Suareat, ghiest aneleSdism t t ed
to the sa I F G . i WY@ o t, s I S t he

sarpl §ng. LTy o OF Hu! bpll wlls Sn ¥l sides of MPPRAE!s RYPRT oA

PCT/ US98/ atiehbare formeddhweemoaerof theavallsgamal the fivstt fives and 4 eerstabhelepachi ne 246

over line 426 in response .to the polling signal 424. This signal,
i ndi cates to tahBIPRertiaempek having ar%%!‘hﬁh@ o ngholergentretly ﬁléaé?d Py 116

is not providi :2C & . ' :

racer vi g et S IR ECHEBRT extendRif B iR colH HaviriZad ubGR bek

wr i t eabl eanidawolitati Gacerformed kAt Red el of ke tipwird bend otk Httehbetween 246 .
When the VCC power supply 116 is at_an acceptable |evel then no . preset

si gnal i s firstdmsandithe wall andea sunport diyererniyipxtending o therefiomand haxing & ng
Gt o1 i ne eREA s BnBH o 16 oft Yo R < RsaPRUE S et g

i nput to @inded bRit€HS hdto be seatednBbiconer 404 along with a reference signal.
The reference signal is output froma reference voltage 408. The

di fferential aifAn mountedon therdisk-like member of the suppsut membenand having fen,

out puts a,signal when t vo] t.a | evel . of the Vi . signal 114 exceeds
Che vor  agiAdHeyen BEiERiarclor SPiafiBf dhe & higtes e, o slectrical yitedRREndinE e

di fferent igdrepBRY: khder 404 will output a signal when the VCCQ si gnal
114 level is equal to or greater than 1.2 volts. Wien the sanpling

circuit 406 i sapite detsheblygeaupdaseathe Sinned| platecand having@ chntmblyadefined, a

si gnal receivedq fromt di fferential lifier 404 resets the
sanpl | ng &0l i auggar ange JRERed REPGHNHG FOE AFEbIE HECHTIS. Aodutaity of
transmts,gngeeld cgﬁg\]lltlstQﬁBQ@aM lifre §ﬁﬁ’t§1ﬁr glan e éggf&ﬂcﬁeco%gp%ﬁ%{d B 82e! N

response to the p ing sitgnal” 424. This sTg Indlcates to the wite
st at e machiontac fdces ldtthd etppdrh meX(EEr pader seati fipinedltb6ecormsponde MEGEppeder
supply 114 signals .. are at acceptable signal . |levels. As a result of
recei vi ng SF‘WP%“% Pgﬂmunmmréerem e receas obthe _“Fﬁé’lﬁﬁﬂvol atile

\A\/\B tgg 7‘2'75 4ge”D§¥Tﬂxé s I U AR UthinPY, WhEre teFsetbAl FindaHIE Wlehdth

PCT/ US98/ O¢hd4er than those of the first\Wigrandithe svaiip) i ng circuit 406 i s not
receiving a preset signal fromthe, VCC detector 410 and no signal_is
recei ved from Shéhepsseardyes glaimgegin chaim 14herein the,gappesestaichyrihag adirplcui t

406 is not S . i L eul j ap il
the voon sHBEAR Stedt PHECindaLe MIRGAh f'Sibphee 84 d BosiiofiRb plAF R 1
sanpl i ng coér &Utde eiboNtie suPbod dnd lavigs elsectivididrived tord inahesainbailane ad he

VCCQ signal 114 is not at an acceptable |level and a signal indicative of
this condi tedHsiRlate ansmitted to the wite state machine 246 over |ine 426

. ted tc tate machi ne :
wite state - hERRNAeRBle i RS cififautl Bach SERNICOPAREEN RO IR, g

an accept aticess ofahe finhedptival | evel . As a result of receiving this signal,
write comuands received by the nonvolatile witeable nenory 110 are

| ocked out by the wite state machi ne 110. Thus, a power supply
| ockout circuit has been provided that prevents corruption of

nonvol atile witeable nenory data by | ocking out comrands witing to a
nonvol atile witeable menory when any one of a plurality of power supply
out put signals coupled to the nonvolatile witeable nmenory is bel ow a
specified signal level. While the detail ed description describes

enbodi nent s using a flash EPROM the invention may be used with any
nonvol atil e witeable nmenory, including, but not limted to, EPROVs,
EEPROMs, and fl ash menories, including technol ogi es such as NOR, NAND,
AND, Divided bit-1line NOR (DI NOR), and Ferro-el ectric Random Access
Menory ( FRAM) . Al t hough the present invention has been descri bed
with reference to specific exenplary enbodi nents, it wll be evident
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What is clained is: T, A nonvol atile memory conprising a | ockout

circui t I"ﬂﬁ(m,ﬂ'mm it monitoring a plurality of power supply signals.
and | oc uﬂuuﬁnands to the nonvolatile nenory when one of the
plurallty of pbwet supply signals is bel ow a specified signal |evel

wherein the | ockout circuit prevents corruption of nonvolatile nmenory data.
2. The nonvol atile nmenory of claim1l, swherein the | ockout circuit further
conpri ses: a detector coupled to provide a first |ockout signal to
the nonvol ati|£ TRIBIEMMIEEs Blafhbd in RO 2 SRab $ledd1 play %ﬁéﬁxé&%
prespecified vol tage; an a sanpling circuit colp pee ovid

second Io@kﬂﬁﬂmﬁpgﬂadlmddﬁhemnﬂawmlatlIe menory when a second power supply
signal is less than a reference voltage. 3. The nonvol atil e nmenory of
claim2, wherein the sanpling circuit provides a | ockout signal to the
nonvol atil e nmenory when a first power supply signal is less than a
prespecified vol tage. 4, The nonvol atile nmenory of claim2, wherein a
differential anplifier is coupled to provide an output signal to the
sanpling circuit when a second power supply signal level is greater than a
ref erence vol tage. 5. The nonvol atile menory of claim2, wherein a
detector is coupled to provide a second output signal to the sanpling
circuit when the first power supply signal level is less than a
prespecified voltage. 6. The nonvol atile menory of claim2, wherein the
sanpling circuit receives polling signals fromthe nonvol atile nenory, the
polling signals transmitted in response to a wite command received at the
nonvol atil e menory. 22
REPLACEMENT SHEET 7. The nonvol atile nmenory of claim®6, wherein the
sanpling circuit is coupled to provide at |east one signal to the

nonvol atile nenory in response to the polling signal, the at |east one
signal representative of an output signal |evel of the plurality of power
suppl i es. 8. The nonvol atile nmenory of claim2, wherein the reference
voltage is substantially equal to 1.2 volts. 9. The nonvol atil e nenory
of claim2, wherein the sanpling circuit is a voltage sanpling circuit.

10. The nonvolatile nmenory of claim2, wherein the detector and the
sanpling circuit are coupled to the nonvolatile nmenory using a logic OR
gate, the nonvolatile nmenory | ocking out wite conmands when a signal is

received fromthe logic OR gate. 11. The nonvolatile nenory of claim 2,
wherein the state of the detector is controlled by the first power supply
signal |evel. 12. The nonvol atile nenory of claim4, wherein the state
of the differential anplifier and the reference signal is controlled by the
second power supply signal |evel. 13. A nethod for | ocking out commands

sent to a nonvolatile nmenory, the nethod preventing corruption of the
nonvol atile witeable nenory by having conprising the step of |ocking out a
wite command to the nonvol atile nenory when any one of a plurality of
power supply signals is less than a specified signal |evel, wherein
corruption of the nonvolatile nenory is prevented. 14. A nethod for

| ocki ng out conmands sent to a nonvolatile nmenory, the nmethod conprising
the steps of: receiving a command at the nonvol atile nmenory;

23 polling a sanpling circuit as to a signal |evel of at

| east one of a plurality of power supplies; conparing the signal

| evel of at |east one of the plurality of power supplies to a reference

si gnal ; receiving at | east one signal representative of the signa

| evel of at |east one of the plurality of power supplies; | ocki ng
out a wite conmand to the nonvol atile nmenory when any one of the plurality
of power supply signals is below a specified signal |evel. 15. The

met hod of claim 14, wherein the sanpling circuit is a voltage sanpling
circuit. 16. The nethod of claim 14, wherein the commands are wite
comands. 17. The nethod of claim 14, wherein the commands are program
comands. 18. The nethod of claim 14, wherein a differential anplifier
conpares the signal level of at |east one of the plurality of power
supplies to the reference signal. 19. The nethod of claim 18, wherein
the state of the differential anplifier and the reference signal is
controlled by a first power supply signal |evel. 20. The nethod of claim
14, wherein a detector is coupled to the nonvolatile nenory, the detector
causing the nonvolatile nenory to | ock out wite commands when a first
power supply signal level is outside of a predeterm ned range. 21. The
met hod of claim 20, wherein the detector and the sanpling circuit are
coupled to the nonvolatlle menory u5|ng a Ioglc CR gate t he nonvolatlle
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