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[0011] FIG. 3 is a simplified schematic of a portion of the PSRAM array of FIG. 2.

[0012] FIG. 4 is a schematic of 2 wordline driver according to the prior art.

[0013] FIG. 5 is a block diagram illustrating a portion of the PSRAM 14 of FIG. 2 according
to one embodiment.
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[0021] FIG. 3 is a simplified schematic of the memory array 30 of FIG. 2, The memory
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[0022] The array 30 is comprised of a plurality of memory cells or memory bits (mbit) 31,
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potential such as OV) by negative wordline voltage
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t he conby df the egh@arkidefetaa b tHeYaddrefafahsiticn @fecfopb! pUA:
once an ATD %I se i s gener ted gor eé rsq en a
wor dl i ne '#8@{RpRous epahle ¢§¢) low 5i
wite ongatwmmwmmm@yﬁmawymam& By
circuit r no n white
command i $° t&@%@%"%ﬁ fﬁ |t‘h'%'8?°t’gtﬁé’ffhﬁt“§?r\‘}%tl
(for ei(anphmdelh(j? (45) <Hgis )btheﬂhlﬁshe&lcﬁiegumﬁt&ﬂﬁtﬁmw_.
contro i gna S assert active, wo |ne
aut omat i c88 4“"E’I ““ﬁ‘ﬁ'g"%ﬂ ? é%f??’
| ogic 16 ius. MSQmm&Dﬂteaﬁthm%tlgﬁﬁﬁnte&ﬂWQWnﬁ@ﬁﬁnm&t h

ol 1 ova. | S0 PVt s EBHRIENEY S ELe Wi Byl g s

transiti omadﬁmmvﬁfe dydle tifne of 10 g% neommwt betdmeed@pﬁal

S\Stgl:ﬁelatc at @ ogr%pﬁ)egwuffer an gﬁwgpat'

t he commﬁuhndst&md by the address transition

S s bt AP SR o ST G i

a@ammdcmy A6 bf FiGo 5 ateprding 0 ohérembadirdnt. FyncoRehdrator dircuit 46

| RBRHRF timf aely pirf Sl et SR o) | he dat asheet

C 0032} dn sirteabodinmht iflustsatet! ¢n FIGH 6/ thé tine ddanfatiorcincladd a pMOS

t rtreanéis%]xgl\t/ﬁ][) %frestisrt]oer4 ng ceaiagcat gd ond t%\erel s 47%nd 48. 'f‘l% drain of transistor
M10 is connected to a voltage source (e.g., Vcc) and the source of transistor M10 is
connected to one end of the resistor 49 at node A. Transistor M10 is gated by the output of
the address transition detector circuit 51 (i.e., by the pulse ATD). The other end of the
resistor 49 is connected in parallel to both the capacitor 50 and the input of inverter 47 at
Node B. The other end of the capacitor 50 is connected to ground (GND). Inverters 47 and

6




S. In this manner, the datasheet guarantees that a
wite conmand w Il never be interrupted by the

G oseW control signal. Inposing a nmaxinumwite
cycl e tine of 10 AS |s not a burden because a typ| cal

s GBI 8 5Bl S VR b P e 40

a 'Ehbhmmt omwmmcm aawdrdlinerdniver %gndmrﬁerthe ¢dn&ol signal
‘gp% generator circuit 46 of FIG 5 according to
“Fbodi ment . Ti neout generator circuit 46 includes
a 0038} Additighalipthe reset pottiomintindatnMOS trimsistord MOB2d Mih2. The source

h di : o
P SRR ALY Reteh bt o S BB ot
4%ndao gromad; rdsﬁercuﬁay 'Hmbomrauaictckmﬁ of tfaristbr M2 addvenabictedto Node B

of transh@'or H é‘ﬂ*ﬁ nne eﬁliﬁg‘?yﬁgl teﬁﬁd%g Guitput of the

comeeed_ tfﬁsihen dét&:t&o _ redrtnﬁa(‘j 51tt)met%3emb ’pn{nlﬁ&?’ﬂﬁ) {3 ?lil?ﬁﬁeag:ﬁpparenttoone
S r | at e e. ou u o) e a ess
5, D s Botprmie i Pl coffeigia fncte wsed while

ATMMM&s@ﬁdoﬂﬁepﬁmmmsﬁor 49 is connected .

| lel to hoth .the capaci 50 and the i.nput. .of

| OB I cperatyh, Beht bpheraiy oAt 04 regries B ATIS PSSP gonerated

5033,1 the mme&mﬂmh ﬁct&lft&lﬂlda D). thdtauw&vemdélﬁgmﬁ abserd

o I S R BB g s

| rMe0 Is@[:tw‘h&:dj mos r&aﬂi@t@el M10 afd M12 dtd degctidhted, Nodd A, spillled quickly

e B pars ¥ il ynsaaal A 1572 el seh O RGgetwork ormed by

t rrasimaemmha ciﬂacﬂ:or 30.0ThdICloseWIE sig il 63 highaftetiiode B rédches a voltage

t d ot MOS
R Rk GRSl o i
r [9gB5} t Wied XI'D-EB& lﬁgi,l bDE)S&Ms:%ﬁM]O @fdebctituited, BMOS dhsistors M11

i SRt npde ﬁﬂ@aﬁ%&éﬂgvﬂi}?i@fsﬁf sl Elpdewr signat
gfls Iﬂnﬁedlt 2 ﬂdg g@GﬂA [l)bw.amwmaﬁs . l\gﬂtbfdwaﬁemt tﬁgoﬁﬂee P 1‘qlﬁ:k.reset”

o P o LR RC el AR oot ARRISE Bt s Gped Bfope e
antédetermingd tige inddrvadBfpiveBy be used while renaining

ol ke R I, Moo i o AP b Puioh didbe ] pnin s

A'HBrrﬁa]lyS&w \rgmeslﬁgh ﬁ)r g &vefimbadonds vadhtnelAdeeanode signal is detected.

i RN YRR T TR

OrAtu2 (ileg on ferfallib®étdge ofthe ATD fulgy a6dd A)W, puflédfiiickly to Vee while node

arTEoUS® S At Ry S Bribe R B REneh B Baryr tq 0

Vapasttord 58. wa e aBerfa@Ielap 5 (e d® pﬁ),\mﬂdsm had resdheditraltags aifficient to

S reeties B Beip dplimer Sipeomgnd e e oIS PR RRN LE!
a dm:lukrﬂ:g;g the mstelatedufordlinie: Tt sHoﬁld(bt @pyganemie tol dne skilled:in ied atk that the

v %lmto 8clay B:/ can tce?sglysr béZd_] 9ste% by changing the RC time constant provided by

resistor 49 and capacitor 50. Additionally, it should be apparent to one skilled in the art that

other components may be used to provide the desired amount of delay.

[0037] Continuing at t4, another active mode signal is detected and an ATD pulse is
generated; nodes A and B and CloseWL each go low. At t5, node A is pulled quickly to Vce
while node B follows node A with a time delay set by the RC network formed by resistor 49

7



[ 0035] When ATD goes high, pMOS transistor MOis

deactivated, nMOXS transistors M | and M2 are
activated, nodes A and B are quickly pulled to ground,
and the CloseW signal is imediately forced | ow

- ! . ¢ | . v ouick .
! 08 hath it s Frol litre e el Tl B anf B ol Wi lgna i forced
AT gl drotheb active swid¢ gighdb isfdeteeted aval anpthad&TI2 pulseis gerteratad at t6, Nodes
i nt ' .~L0036] Ref i FIL G th
ot SRR codWttlenglBs il 7, B ATe dppit e iy to vee
norwhele ngdd B follogs esdeh with b timedelp vet by the R metwlerk dareded by resistor 49
on T e itk 50T Co? BIS FeadiRa B §H1BG: Sgindlao venfpliedhe threshold
ancolBigeseffivestarsid7gnd 4amd ClédeWI2gdes high (thasdehdtivatimy the Bociated

d f T de, A_J | | i cklvy. t . .
Ve Fesflinel. 15 68 o8¢ 5 b8 B g e HL Jb St b s i 8 i
by aftéreDBGnF).Wor kK forned by resistor 49 and capacitor
50, ft del ay. . Ouype 10, , B h
o i, S e Bty o o RS S0 o
t hlembbﬁiindnh_ o ty (ﬁﬁhﬁ'@lﬁmd }iefrltti_xefwaﬂlixﬁ’t _ ?ivéﬂis fitte @vﬁﬁﬂdé;md 8 Wnductive,

0 | S ctivati the assgci ate .
oot 1 Robattte, e S ot Wt el 5 o 1 Pt oo wordime
aa.ﬂrm:lédd inttifeestandbpmode, ?f] isl ednﬁ%tqt&, Meis rﬁﬂﬁ:itnﬂl)bﬁba.alad the kv;vordline WL

. ust e in e j co nt pr.ovi de
B o PG el Pattnaliel £ N B gy W Yotuee
be gappaora8t to one skilled in the art that other
t S,. dt [ t he desi.red .
COREPE N 5 S Bl S B By
Si dgmhted anﬁgatBs@h]etd amdteaﬁotﬁ& Bropdling Fe.g.sm?mzt £ ,aweg,; etc.) is received
nodes A.an N S each go | ow. . node
o S e Ry 2 Gers R o 5, IR s B poBin® s Shotthe
Wi tilarent ério irlet ayg@eﬂisi\&)tp ﬁh@l&@hﬂﬂhﬂﬁlkﬁ@gﬁ?ﬁdﬁﬁ?ﬁ to the precharge
re tor 4 7 capaci.t or wever before e
de QW%”%&%@%&‘&@%&%&“@%& signal is forced
hi {1840]a Astilhstra trd:miBIG. mmmonﬁtsl si@hhmghﬁjﬁeiwih% inléut of inverter
AID se, |5, gener.at e . e and, »
o3 0-0fie TR B et 1 ERAL S ey oloto b 40 APl wranstses
agtheiovpubliagelswing tevely of the Wverter GiisbWLroskeol Bighullat thesevelteaslator
A W th, 3all .del t .t he. RC k,f by . .,
Pt sPho T 2 0 b i 1l B v R aneYcicuies 40
r eatprdi.e, ONOb Ygp), and foi4al71ii1qmt oiIArlgAND@a'emm heinpﬁtroeﬁmmigate 43,
VO Lpverter /_and. ¢ n ose 0 i gh..
(© EREUEn Bf oot IV el B i Bped s R ey P Hehlime. A
ef feeard in;_;utﬁfmg_ I ateyd receives the sig::altK:‘A,anriflreﬁ.?s‘t(hisaécfblm7 cblmgg E?fNAND
nt I. =% a d.7) .
i e B bkt i R B quilt NATTD sl 2 kg Py 4
35andfapplie@d.to thegeteof tinsiytor 20 (The oatpinad NAND gatééhizimleltyd and applied
o : o inmth , .

o3t U BF Blobfor M, Ueborkely et Sl A B0 ool o
i sdedctivates theovovdline driler 36 by tirieing the woedling WAL tthethdgaiive wordline

drj ' he standby node, M/ is conductive, M is
no%ogtg%ea%@t(%%? and the wordline W. is driven to NEGAL

( ol0041) NEIGo B lisea schexhaintof the addreds trassitidv)deteytondraiti5Y of FIG. 5 according

Wob %lmle S ovd?llnén%.gﬁverter 52 receives an address input signal and generates signal “a*”
which is fed to the input of inverter 53 and NAND gate 61. Inverter 53 generates signal “a”
(i.e., the complement of a*), which is fed to the input of NAND gate 60. NAND gate 60 and

NAND gate 61 generate signals al* and al, respectively. The output of NAND gate 60 (i.e.,
8




generator 38. [0039] As discussed above, the activated
wordline in a prior art devices typically remains

activated until a signal to activate another wordline
(e.g., W, W2, vms, etc.) is received or until the

arr g%lf]g’dg‘?t ers . M&&d&w mp%wt r a?ﬂ,lvgfmhegsﬂmoutput of

r esmmis igate 61 Ci.cl, lala) i$fed 3¢ M inPiitdF NAIND 6160 arldiaf igRl€lbf OR gate 63.

( AT ForBleb i e imbed hEmoret 3 o B0 e pits obNORgte 62 nd

CI OWR/¥at€ 63) twhich gen@ambom;ﬂxt maf ﬁfyﬁﬁlalsqugg&az*ﬂﬁuﬁccjﬁ’kl L
U (0] [ | S | e (0]
x@f‘ﬁf Fé%?&lg a3 Vﬂeﬁi’@m"‘% 3%3 ely eyt 64 aMLPREEEd by inverter
t h&6 kopensratetsipal a9 WY Trfkietofs Fdfanll N2 abd\2e@ddivith sﬁinals&ﬂhy whereas

control S 9 %G%P t he. | evel translator circuit'
sators RPN e saYey Siehdy S RpTIsnggnal a4/ averied fyverter 57,
I eweal to uaaﬁai»oah@s 28 veitdd by itherte©38 1B \génetdte Sgnal S¥DLY. Transistors

), d to nput of NAND gate 42 and an_i hput of
fb@ e&?@ wrés'&mla%t Lo¥: wheteas wansistors B And 3cvre gated by signal

CI&EUIt 40 |s applied to the precharge (PC). S|gna

econd i nput of NAND gate 42 receives th
s Hial B SPHELIRYBRER 5 e SRS g eftion circuit 51
r esliwnas FIG® sbtdiding to3e dinbodinentOHishelild B apharela 18 aﬁeesl&h”ed in the art

er V. r 44 . _and applied to the gate of
tr Q’ﬁQﬁY‘g s?ﬂ?wbzv e a?g?k%gatl d s DLXNEF geperrtesldn respanse,ortheaddress input
a n ﬁgﬁw PFirtérmdre) if sh6uld Be! CP‘pﬁreﬁﬂc to oh@&Slledti the M that the n-channel stacks

en_ap the C gseW. control SI
de f %a?? éé M%’ P‘g‘i uPtiB 1espense o a25ad3y a2, apd, ¥ as illustrated in
WOt waaefm\ﬂxs dfPIG.N6. Bp@icalE a\8RsrfATDSulsY & gea&@ced NEEBbase to either

[0041 9 s a schematic of the address tranS|t|o
dew& f?ﬂ% eise osiheéggrﬁsaw% sigpaloFghsguore,dt shald be apparent to one
e rrh@whdmtﬁe artIthbY the twidith 5Pthé m@l DUBE of uﬂﬁﬁ!’d&%& trdBitlbn detector circuit

and erates si his fed to the
© ol ergids gt e ?ryww@u@fﬁ §5n Jafte gprept embodiment,
geme ﬂ&hﬁ&uﬁd@?&he defiy cirbiits €4, 65t t ms l\ﬁIEN g&ua tthe width of the
a e . al e

fed to th nput qf NA
PSR RKGE 3’5@& ag%b&?@?‘ﬁ?‘bd"ém freuity1 s SREPXIA %ely 1-3ns.
f E‘Mt It ¥ berbdghidédtiit tRf abbiNRs6rel eBodimers of th@m%nuon are

d,tg an.in f NAND gate 61 _and an input, of
eaéﬁdg" ﬂlu&&?@?’%@gy ey five exgkefiments aﬂagrfw devised by those

(i skélled ipth ait withed degartaiy foRDihE sédbe mpﬁﬂn@mg@&xﬁa d an
i nput of NOR gate 63. The enable ATD signal is
inverted by inverter 54 and fed to the inputs of NOR
gate 62 and NOR gate 63, which generate conplinentary
signals a2 and a2*, respectively. [0042] Signal a2 is
inverted by inverter 55, fed to delay circuit 64, and
inverted by inverter 56 to generate signal a2DLY.
Transi stors PO and N2 are gated with signal a2DLY,
whereas transistors Pl and Ni are gated by signal a2.
Simlarly, signal a2* is inverted by inverter 57, fed
to delay circuit 65, and inverted by inverter 58 to
generate signal a2*DLY. Transistors NO and P2 are
gated with signal a2*DLY, whereas transistors P3 and
N3 are gated by signa
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W [0043] FIG 10 illustrates several waveforns for
the address transition detection circuit 51 shown in
FIG 9 according to one enbodinment. It should be
apparent to one skilled in ffle art that the signals
giégaﬁé*, a2DLY, and a2*DLY are generated in response
address input signal. Furthernore, it should
be apparent to one skilled in the art that the
n-channel stacks NO - N or N2 - N3 will conduct in

1 espdribacqud germratgpeircuaty Comprisingt a2*DLY as il | ustrated

in or f FEl ecd f EL.
o BRI e Boudpete o du S 4 i Hup ol Wibine g
predetbahintd gnRdBRydfitet Vg, saiddires delay Poktiof ipddthicing a close signal for

Furthernore, it should be apparent to one skilled.in
closiag an ectiveavondiiae in HMsmEry devacesefior said simneriplpyintesyal has
e:ﬁﬁx%ﬁeﬁﬁ transition detector circuit 51 depends upon

€ del'ay caused by the delay circuits 64, 65. In the

cur r e pdsetgpirtioh respénsiveltb anothbrredge @fi s#id coptrélipalsgdbraguickly

circuits 64, 65 is approximately 1- 3 ns. Thus the
re\?\ﬁtﬁfl&s%g tmsdelaymorion-se out put by the address

transition detector circuit 51 is approximately 1- 3

ns. [0044] It should be recognized that the
2.abovEthaeseontipederati oitcwieof caiaf | wherdimyad timerdedayegportion

.intended.to be illustrative o . Nunerous, alternative
ingliERi Fintige Rlnepbatin Fapagitis lesabAN O gl Preaeriined
ﬁﬁetdpwytiﬁtgy% Q%%ﬁ%%dhgﬁ%ﬂ ReMhdeomtmpe of the follow ng

cl ai nB. A timeout generator circuit,
conprising: a tine delay portion responsive to an edge

of ontrol, pulse for .definin 5.predetermned Line
3 el APt TG 3y aitpyiht Samh wsrid SHE Fro R prhon &
opdrabi€tSprafiade safl closd DsiaN st Al Reddt¥enived ink A8lalyinterval after
menory device after said tinme delay interval has
regsipingedallimgedge pespad coriral pulser esponsi ve to anot her
edge of said control pulse for quickly resetting said.
time delay portion. 10 2. The tineout generator '
4.Ci r cOhé tidkowt| l@h&faibr Wir€UiEbclgiai U wheften siell 2dseSUrtio® iy operable
includes a resistive element and a capacitive, el enent
togpearhrad predeteamined tistrddeniniawal cachhiimga|rising edgeof s4d; s
' ] ' . t . 3... The timeout
Coglgr?!e a %I:MS?C?‘{:%%JAﬁ %ﬁgékﬁng%ﬂ %/%tggrgllrﬁms'ai d time del ay
portion is operable to produce said close signal at
said_pre (ite_r ined tine delay interval after
S ece@%trfg Q8 401 3 MEMERIEVEe, SUNRNYRSit rol pul se. 4. The
{1 e e Haitlifln Bt for Blodilofig™ cbritBPhilke} afd d
reset portion I's operable
a timeout generator circuit comprising:

a time delay portion responsive to an edge of a control pulse for defining a
predetermined time delay interval, said time delay portion producing a cloée signal for
closing an active wordline in a memory device after said time delay interval has
expired; and

a reset portion responsive to another edge of said control signal for quickly

resetting said time delay portion.
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20 to restart said predetermned tine delay interval
each tine a rising edge of said control pulse is
recei ved by said timeout generator circuit. 5. Contro
l ogic for a nenory device, dbnprising: an address

transjtion tector, fo r oduci, cant r ol se; .and
6.5 nThe HERiel Rsaahclaipy > aibersn soid Badiessafagion YleRfr
ol%@élﬂé’ PGtk Qﬁidrc%ﬁﬁ’élggﬂééeeaéﬁ’tiﬂﬁ aﬁ%ﬁv@:lfnoée ﬁ@ﬂilﬁ@hss@ﬂé@ﬁr

or defining a predetermned tine delay interval,

sasdimgmorydended.ay portion producing a close signal for
closing an active wordline in a nenory device after
said tinme delay interval has expired; and 30 a reset

7.p0r t TRO AR WipS YEclhith SRMRSH s fteWelasSFosticiPimtudes a
signal for quickly resetting said tine delay portion.

registiveselemiget andrit qaphcitiveyplement andayherein gpid peedetesayingd time delay
. it det is operable to create
lngeg?%qié%él{regl%%’p%’llggn ecci‘:b%%l an active node signal is

asserted for said nenory device. 5 7. The control
| ogic of claim5 wherein said tinme delay portjon

8i ncl lheondrol legis ot ¢lgian & mhersin saidhmg delaynorion,is oppakis e

PRl 80 SO PASISA SRR Uyl i el
fatiingoddak 0f Saitoenteslpuisei d ti ne del ay portion is operable

to 10 produce said close signal at said predeterm ned
time delay interval after receiving a falling edge of

952l dTHOBIHHR 19U 5fclaith 5 WhErenPSHid Rlsef fHion RlopetaBidoTestart
wherei n said reset portion is operable to réstart
sadpetdpteoniabé timertethyt intvevadl efteryrecaiviag walsing adge of eddicontng]
@ ri sing edge of said control 15 pulse. 10. A nenory
PY&i ce, conprising: a menory array having a plurality
of menory cells, a plurality of wordlines and a
plurality of digitlines, wherein said nenory cells are
1&ccedgnerherynlevisaj ebra@isimg:dl i nes and said digitlines; a

vor i FireReTy aitFaygbe phesi of eflory B5na PORRY o ofings
aridl gpiatalitPoEldigRRhdsQWhbRE shid MCAREY &dlRGre AkteRible BF Said
transition detector for producing a control pulse
whedlinagand said digitines5 second edges; and
a wordline driver for activating at least one of said wordlines, said wordline
driver responsive to a close signal; and
control logic, comprising:
an address transition detector for producing a control pulse having first and
second edges; and
a timeout generator circuit comprising:
a time delay portion responsive to an edge of said control pulse for defining a
predetermined time delay interval, said time delay portion producing the close signal
for input to said wordline driver; and

a reset portion responsive to another edge of said control pulse for quickly

resetting said time delay portion.

11.  The memory device of claim 10 wherein said wordline driver automatically

deactivates said at least one of said wordlines in response to said close signal.
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a tinmeout generator circuit conprising: a tinme delay
portion responsive to an edge of said control pulse
for defining a predetermned tine delay interval,
said time delay portion prodécing the close signa
for input to said wordline driver; and 30 a reset
portion responsive to another edge of said contro

12Ul sgné Rlenddy 88ide of @SRE 10 WHerdR Bid 4dWesd BlaRitiBR HL&Or is
11. The nmenory device of claim 10 wherein said

opeszhle tnereate issid contolgmibsei coch titne adagtive madesignaliigagserted for
l. east one of said wordlines in response to said close

saé‘fgaﬁg}o.ry %2““?[2. The nmenory device of claim 10 wherein
said address transition detector is operable to

create said control pulse each tinme an active node
1%i gndhe memesy devietiofddeim Khvhergiarigid tinge dplex pogiongnclyges a

ice o .a] rej [ [ : .
reB S el sen SR CUPRA GRS o8t P R i gy
intdredrenicfiied byharred ainfkdodstantedet er m ned time del ay
interval is defined by an RC tine constant. 10 14. The
menory device of claim 10 wherein said tinme del ay
or tipn. | | ! ' ble t
B TRPEoRPERAR il HLPNGR BRI b uBny pbiil offrable o
p@dudesdaid ¢lgsecdigren! af sashprddetentined timeldetay idterval hfferrecaiving a
evice of claim 10 erein said reset portion is
faﬂﬁ’&*‘é‘&”é’fﬁ%d ci%t“glé’é‘ﬁgrt said predeterm ned tine del ay
interval after receiving a rising edge of said
control pulse. 16. A nethod for closing an active
15wor dThememoradersomoficlainy Hywheroiysaidsieses ;portiperie operablg ta
contr ol | se .havi.ng .first an econd.edges. i n .
res@d el g ine e delay It ALAEer deesang L ppipg erlgg ofeeld
cdrt¥®pulsd response to one of said edges of said control
pul se, said timer measuring a predetermned tine
del ay interval; producing a close signal in response

h irati f said det.ermi ned  ti
14,7t cfafhos EHelShekn ERvE vBLRGoS hGRT ehal o tifhe
t 0 Sgdrdratin@SontrNmlise Rivehg firdt &id secob@iges ROreSFinde to an

timer in response to the other of said edges of said
agiyamasie sigMake. 17. The nmethod of claim 16 wherein said

gen egcwag,gg 21ifRPd 1%|spc91l§£ ?oeoﬂenoctJ s%ee%ggg of said control pulse, said

timer measuring a predetermined time delay interval;

producing a close signal in response to the expiration of said predetermined
time delay interval,

closing said active wordline in response to said close signal; and

quickly resetting said timer in response to the other of said edges of said

control pulse.

17.  The method of claim 16 wherein said generating a control pulse includes at
least one of:
detecting a rising edge of said active mode signal; and

detecting a falling edge of said active mode signal.
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30 |l east one of: detecting a rising edge of said
active node signal; and detecting a falling edge of
said active node S|gnal 13 18. The nethod of claim
16 wherein said producing aldl ose signal further

RS S e
c&ﬁﬁr@d’e% §&t1ﬁ£‘ bah@ p?éde{eﬁﬁﬁfed P @layPin¥ridl fo 5&%&%&@&5&&@&

read conmand IS enabled. 5 19.” A nethod f
fremrheing dssertpds whila afleastone ofteewnte @nmardrgnddavacbeqmmand is
m1§ r|S|ng activating a wordline in said nenory
it closing said wordline after a predeterm ned
time delay interval has expired, 10 said
redeterm ned tinme delay interval being neasured from
f af\ metgod fycontrolling élmefrmh 19tel afed mempyy @w(e@@nmﬁﬁw
tlne delay interval being quickly restarted in
response to a rising edge of said control pulse. 15

20. ddivatirg hodrdlinedh shidhniémdryrdetiee; conpri si ng
refreshing sal d menory device _after said wordline is
cl osglgsing $ai mdmm a@red@reammeéarmqﬁqlﬂémt%#ﬂw §xpiged,
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20.  The method of claim 19 further comprising refreshing said memory device

after said wordline is ¢losed.

21.  The method of claim 20 further comprising:
detecting an active mode signal; and

generating a control pulse in response to said active mode signal.

22.  The method of claim 21 wherein said detecting an active mode signal
comprises at least one of:
detecting a read command issued for said memory device; and

detecting a write command issued for said memory device.



