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CURRENT LI M TI NG BLEEDER DEVI CE SHARED BY COLUMNS OF DI FFERENT MEMORY
ARRAYS TECHNI CAL FI ELD The present invention relates generally toZtMﬁ]\/fjg? d
of conputer 5 nenories, and nore particularly, to an apparatus and netho
for sharindC'%P1%At  |initing device between col ums SVEPEPEAR nenmory
arrays, thus, providing flexible [|ayout options for high density DRAM
architectures. BACKGROUND OF THE | NVENTION As is generally known,
conventional dynam c random access nenory 10 (DRAM devices include nenory
arrays having nenory cells arranged in rows and colums. Each of the nenory

cells are typ] r f Cl ich acts_as__the storage
node, and an %@Tbgﬁﬂ Mﬁlﬁﬁb@d—'&ﬁ %W@M?MG BLEEDEBEVICHGe at

whi ch the charge stsqmbmheomwsb@rnmﬁmmmgﬂﬁ@mgéﬁ@d by a sense
anplifier. The sense node Is typically represented by a digit line. The
digit lines are grouped in 15 conplenentary pairs that are coupled to a
respective ifier. One pair of digit Ilines represents a colum of
menory cel | :fg@ﬁ@@cgiﬁéjevi ces for a row of menory cells are coupled to a
word line, which when gt h}adnedinvGRioR! Riddie SREKY 1 ahé SAdl® dM@ompREPECTi Ve
digit line. As part of the process in accessing the nenory cells, the pairs
of digit 520mérherss, and noye gaitiguigdyl"toap appprabsradgeetbod doni shaiing prayp@Entat i on
for a nmenory,.cell access operation. . Prechargi ng equilibrates. t ypl tage of
the palrs ol iriigE (TR EEmsRY cugpat PhaiFersl PRgeRorT ettt R dexb o
prechar ge vohja@6ptidd¥ &r highdcakity SR ARNAERIcttire@ne- hal f of the power supply
voltage for the menory device. During the precharge operation, all of the
word lines are grounded to ensure that the charge state stored by the nenory
cell 25 capagj t en the nmenory cells are accessed, a
word line i?éé%m%ngMﬁ%@mmry cells of the rowto the
respective digit |iness ©eMerale khdWh, Qonwtional dynamic random access memory

10 (DRAM) devices include memory arrays having memory cells arranged in rows and

columns. Each of the memory cells are typically formed from a capacitor, which acts as
the storage node, and an access device that couples the capacitor to a sense node at
which the charge state of the capacitor is sensed and amplified by a sense amplifier.
The sense node is typically represented by a digit line. The digit lines are grouped in
15 complementary pairs that are coupled to a respective sense amplifier. One pair of digit
lines represents a column of memory cells. The access devices for a row of memory
cells are coupled to a word line, which when activated, couple the memory cells to the
respective digit line.
As part of the process in accessing the memory cells, the pairs of digit
20 lines are “precharged” by a precharge circuit in preparation for a memory cell access
operation., Precharging equilibrates the voltage of the pairs of digit lines and sets the
voltage of the digit lines to a precharge voltage level, which is generally one-half of the
power supply voltage for the memory device. During the precharge operation, all of the
word lines are grounded to ensure that the charge state stored by the memory cell
25 capacitors are not altered. When the memory cells are accessed, a word line is activated
to couple the memory cells of the row to the respective digit lines. Only one row of an
array of memory cells is activated at a time, with the word lines of the other memory

cells grounded to ensure that the access devices remain inactive. When coupled to the



array of menory cells is activated at a time, with the word [ines of the
other nenory cells grounded to ensure that the access devices renain

i nactive. Wen coupled to the 24NOV2006 WD 2004/ 051662 PCT/USZOOSlOS@Z&@v%me
respective digit lines, the capacitors of the activated row of nenor ceI
alter the deOagEméﬁﬁthe digit lines fromthe precharge VET{USHE/PIS The
‘change in voltage is detected by the sense anplifier coupled to the
respective digit line and anplified. As al 9 generally known, nenory

devi ces, such as DRAMs, include 5 redundant rows and col umms of nenory to
repl ace defective rows and colums of nenory. That is, the nenory addresses
for defective nenory | catjons are remapped to the redundant menor y us,

al t hough a mendPSpegiiisi Hatt fHgs.i the |carpsiiars i threﬁ@etateéerown%ﬁ@tevory golls et the

neverthel ess opg: d r ﬂﬁﬂﬁ&
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operation, all of the word _.lines pt for the rqw of neno IIsblng
accessed are coupled to Gl Ee Wﬁﬁi@é@%{ncﬂlﬁm@ﬂt flhvéceéhﬁf‘%?sdbm hort
circuited, the itk one il donbine ehbyrodeads doBRhENolva! and Abliimisastl L
‘the | ow voI tage | evel be sensed by the sense anplifier and anplified,

regardl ess of trwamargl f[hgets,l the elenwiy adiyeseds tblh@fw&mmcrrw logatixins tateetemeppedm.

15 Additionally, .the, additional ad qn the word ne t hat hor.t
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sufficient vol tagEY Y &dn defertidest Sﬁér&é‘ n&nally BRoEIAGA uéé'o"f fe! rEdﬁnﬁa&%@ the

menory cells to the'respective digit Iine. As artesult, the nmenory cells of
the shorted rowor axankpde,\a welhkuowmfailueenasle octurg ivhena digitrline ag simrtdmbelmdl tve.

The defect| col and row I es Its& a failure pattern hat duce
"oross” of 50 QUGBRRAS R dived Gyhing d memory olesspgraing ARl e el
numrber of cr osginbablogperer 8Re5w o dlen¥F &M bhing abidssee hredoupéaitd gﬂahﬁ‘d r Wgreand
colums of redundant nenory, the nenory addresses of the defective nenory

cells can be r@n@g@é@e%dtmd link aargrehontr ircutliesly ithredigh dingevidphe balédo agrormd y by

using the r edur})%%nﬁalhe 7.\ ¥esult, the low voltage level will be sensed by the sense amplifier and

amplified, regardless of the voltage level of any of the memory cells of that column.

15 Additionally, the additional load on the word line that is ehort circuited to the digit line

may be such thatt the word line cannot achieve a sufficient voltage level in the region of

the short circuit to couple the memory cells to the respective digit line. As a result, the

memory cells of the shorted row in the vicinity of the short circuit are also defective.

The defective column and row results in a failure pattern that produces a “cross” of

20 defective memory cells. In many cases, assuming that the number of cross failures does

not exceed the number of available rows and columns of redundant memory, the

memory addresses of the defective memory cells can be remapped so that the memory
device can be operated normally by using the redundant memory.

Having a sufficient amount of redundant memory, however, does not

25 ensure that a memory device having cross failures can operate normally. Although the

defective columns and rows of memory can be replaced with redundant rows and

columns of memory, the short circuit is still present. As previously discussed, during a

stand-by state, the word lines are grounded and the digit lines are balanced and

precharged to a precharge voltage level. Consequently, a short circuit between a digit

i 30 line and a word line provides a direct path from the precharge voltage supply to ground,



Havi ng a sufficient anbunt of redundant nenory, however, does not 25 ensure
that a nmenory device having cross failures can operate normally. Although
the defective columms and rows of nmenory can be replaced with redundant
rows and colums of menory, the short circuit is still present. A&4 NGV 2006

previously_discussed, during a stand-by state, the wor IsBRS0RLE 9rounded
and the di‘afd)tﬁq“zél?\]ggzdare bal anced and precharged to a p#eTc Sar g/g vol t age

| evel . Consequently, a short circuit between a digit 30 line and a word |ine
provides a direct path fromthe prechardge voltage supply to ground, 2 4 NOV
2006 WD 2004/ 051662 PCT/ US2003/ 038226 3 and thus, places an unusually high
current |oad on the precharge voltage supply. Wiere the additional current

| oad exceeds C i il r e a suppl vy,
tho vl t age Toog BbEah vty S3R %o loka 8 elele RaBR R BLAR Bk WhsrS P b an
accept abl e phesditi@al MatdnaBad legsells thdGureent esvd dapastiigy df thd frechargd vatlgiet i on to

the shorted 5 digit line may not be sufficiently precharged, causing the
nermory cel | SuBBlyaifie goliagepesd of thereshargs volagsi supply iea ke fediged tebelawi gt | ess

_ hereavolpasippl iged 1 s
Failing can Betral nBbIFEOatRer MRk TR ROl REF s8R Ufihondl ) "O0°

current | padiigioliemapiottbetbudfidiently peechabdi) calingithe€ mefiotyt @lls b aotherindsel | ne
results in greater _power consunption. to One conventional approach taken to

limt the cupprdiopal|digiblingtofaid Bragdn dass expesmegecs i gtherrisefencioeal digify o

cross failure | upl -oge- [ ( NMOS)
transi stor be e\g/\g%%&t e %rtg%%afglggg g%qc%%ﬁ%f}gﬁ%‘ﬁ%ﬁ%ﬂfﬁ%m&ggggﬁaro ggﬁ“é ircuit
of a col um gdfiiticealwiyrent Todl chapdddiyi adigiNMbSHdingshoitlironitddet awasd tise fesuliur r ent

limting device designed to |imt the maxi numcurrent |oad on the precharge
15 vol t age SHSPFPRIF PHVELOBRBEEHORbl e | evel that allows for sufficient

b et 9498, O e 3 Ok ol o 0 LA gt bl
Desi gns for witkgeMupplpAMthe éebfoa cibed failarStisitoecoufleracdiodescouplel .depidtionop-
°58-60, A1 L ainel M08 (NIIEY) fabsisr Detwotn, the Tprecharee: voltge. sioply and the
precharge circuit of a column of memory. The depletion NMOS transistor behaves as a
current limiting device designed to limit the maximum current load on the precharge
15 voltage supply to an acceptable level that allows for sufficient precharging of the digit
lines. A more detailed description of this conventional approach can be found in
Kirihata et al., “Fauli-Tolerant Designs for 256 Mb DRAM,” IEEE J. Solid-State
Circuits, vol. 31, pp. 558-66, April 1996. Although the previously described approach
is effective, formation of the depletion NMOS requires an additional depletion implant
20 step as part of the fabrication process. Adding process steps is generally considered
undesirable because it necessarily results in reduced fabrication throughput.
Therefore, there is a need for an alternative approach to limiting the

current load on a voltage supply in the event an unusually high current load is caused by

an otherwise repairable defect.

25 SUMMARY OF THE INVENTION
The present invention is directed to a memory device having a current
limiting bleeder device that is shared between columns of different memory arrays that
limits a current load on a voltage supply to prevent failure of an otherwise repairable

device. The memory device includes first and second memory arrays having memory



Is effective, formation of the depletion NMOS requires an additional
depletion inplant 20 step as part of the fabrication process. Adding process
steps is generally considered undesirable because it necessarily fg%\,tz@ﬁi n
reduced fabrication throughput. Therefore, there is a need for an ™

al ternati weoapprrsseh to limting the current |oad on ®CTOIS2y@38226pply in
the event an unusually high current load is caused by an otherw se’

repai rabl e defect. 25 SUMVARY OF THE | WEWI ON The present invention is
directed to a nenory device having a current limting bl eeder device that
I's shared between columms of different nmenory arrays that I|imts a current
| oad on a voltage supply to prevent failure of an otherw se repairable
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vol t age suppng furthed céuplédierat teastpine dquilibration @msit obthe fasumémdny atpandctor cui t  of
the first_nenpry array._.and to 5, at |east one equilibration circuit of the
second ne%@n?eégltr(’&ﬁ.eq‘gf/lh appr it of Sipi seeendimgiary axrhe Eherhlesder SVIRRATEE t he
equilibrati | ' t he:s pect of
The. pr esent g hE ek b e A ARy R o e
first and semenspecendthe mesenlymverfions® sansg hmplifergegion if dispasdd betwiebretl®ense
anplifier rgegion, as well as havi t he bl eeder devices forned therein.
Babh of “t he 80 SEMIEmPROTET.o SLUt LIRS S dgm RO e BT HAST menor y
array and a ;eobtingy @611td3ChavafeC B 0hISRIED ¥ idds! BYmedBHleRin DEReR! JTTthNesd THE
DRAWNGS Figure 1 is a sinplified block diagram show ng portions of a sense
anpl i fi elOr egipifiearid coupled yo arqohynnr fginchs fipft neermeywrgy ded iac@lumn of the

second memory array.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a simplified block diagram showing portions of a sense
amplifier region and memory array regions of 2 memory device.

15 Figure 2 is a simplified block diagram showing portions of a sense
amplifier region and memory array regions of a memory device according to
embodiments of the present invention,

Figure 3 is a functional block diagram of a computer system including a

memory device according to an embodiment of the present invention.

20 DETAILED DESCRIPTION OF THE INVENTION
Embodiments of the present invention are directed to memory device
having a current limiting bleeder device shared between columns of different memory
arrays for limiting the current load on a voltage supply in the event an unusually high
current load results from a repairable defect. In the following detailed description of
25 exemplary embodiments of the invention, reference is made to the accompanying
drawings, which form a part hereof, and in which are shown, by way of illustration,
specific exemplary embodiments in which the invention may be practiced. These

embodiments are described in sufficient detail to enable those skilled in the art to



15 Figure 2 is a sinplified block diagram show ng portions of a sense
anplifier region and nenory array regions of a nenory device according to
embodi ments of the present invention. Figure 3 is a functional bl odks Njagam

of a computer systemincluding a nenory device accordi odi nent
of the pre%‘h%""%{’Pﬁ}é‘?ﬁion. 20 DETAI LED DESCRIPTION OF T T’h@’éﬁ#@%

Enbodi nents of the present invention are directed to nenory device having a
current limting bl eeder device shared bgtween colums of different nmenory
arrays for limting the current load on a voltage supply in the event an
unusual ly high <current load results froma repairable defect. In the

foll ow ng detail.ed _description of 25 ex}g&;pl ?ry enbod'kﬁ?agt_s f the invention,
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circuits, control signal's, timng protocols, sof tware operations have

not been shthenspint oesapt of rthe preeent tioveation. d Tharfeleging rdetajled issomiption is, he

i nvention. Qher. 5 enhodi nents Jbe utiliz and dj fications may be nade
't hout _depal RS Fhrb OF FOkeS 3t i Ghe bt BRE e o AL PESh FRRRI B The
foll ow ng depédide@dnia3ahé Hipebdichims.t herefore, not to be taken in a limting
sense, and the scopé of the present invention is defined only by the

appended cl ai ms. Fi gurBgurei | |ilhsstratas @sseases emplfiaanmsiioni B0 pasifianad b2iveen
06T 1 0N DRSS BEIRE LI o) S0 WO ML LbSeey |
been omi t t edpjobk Aia@fdm, tMAd RIS heRSEeh IoRfitdd R PR8&S6Moid obscuring the present

invention. However, the omitted details are such that those of ordinary skill in the art

would nevertheless be able to practice the invention based on the description provided

herein.

15 Generally, in each of the memory array regions 110a, 110b, memory
cells (not shown) are arranged into rows of word lines (not shown) and columns 122 of
digit lines 123. As shown in Figure 1, each of the columns 122 of memory cells are
formed from a pair of complementary digit lines 123. An equilibration circuit 124 is
coupled to each pair of digit lines 123 and “precharges” the respective digit lines 123 in

20 preparation for an access operation, as is well understood in the art. Typically, the
equilibration circuits 124 are activated by an activation signal LEQa, LEQb, at which
time, the digit lines 123 of a column 122 of memory cells are coupled together to
balance the voltage of the pair of digit lines 123, as well as being coupled to a DVC2
voltage supply 126 to charge the digit lines 123 of a column 122 to the precharge

25 voltage level. The voltage level of the DVC2 voltage supply 126 is generally one-half
of the power supply voltage for the memory device, and can be generated by
conventional voltage generator circuits well known in the art. The DVC2 voltage
supply 126 is provided to each equilibration circuit 124 through a relatively long n-
channel MOS (NMOS) bleeder device 130 formed in the respective memory array

30 region 110a, 110b. Drains of the NMOS bleeder devices 130 are coupled to the DVC2



i nvention. However, the omtted details are such that those of ordinary
skill in the art would nevertheless be able to practice the invention based
on the description provided herein. 15 Generally, in each of the geMdVy))6
array regi oms20ddiost®? 11 Cb, nenory cells (not shown)PGCH/ES2803/03aed i nt o rows
of word lines (not shown) and columms 122 of digit lines 123. As shown in
Figure 1, each of the colums 122 of neyory cells are forned froma pair of
conplenmentary digit lines 123. An equilibration circuit 124 is coupled to
each pair of digit lines 123 and "precharges"” the respective digit lines 123

in 20 preparat on for access operation, as is well understood_in the art.
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| evel of the DVC2 vol tAsgiowy ppFigure 2pthe sensqvarnplifises piratynisellyi formedrin det ai |
bel ow, -t he NYER DI QGHRRISULE 250 AFBsAMBritbs hotF6 hehfry hbllylredilif G647 €nt | oad

on the

110b. The isolation transistors 132 allow for columns 122 of the two different memory
15 array regions 110a, 110b to share one sense amplifier 140. That is, when accessing the
memory cells of either the memory array regions 110a or 110b, the respective isblation
transistors 132 of that memory array region are activated in order to couple the columns
122 to the sense amplifiers 140. The isolation transistors 132 of the other memory array
region remain inactive to isolate the columns 122 from the respective sense amplifier

20 140. :
As previously mentioned, the NMOS bleeder devices 13() are relatively
long channel transistors that limit the current drawn from the DVC2 voltage supply 126
in the event a digit line 123 is shorted to a word line. As previously explained, during a
stand-by state, the word lines of a memory array are grounded and the digit lines 123 are
25 precharged to the voltage level of the DVC2 voltage generator 126. Consequently,
while the equilibration circuits 124 are activated, the DVC2 voltage supply 126 is short
circuited to ground through a digit line 123 that is short circuited to a word line. The
NMOS bleeder devices 130, which are also activated during the stand-by state by the
active BLEEDa and BLEEDD signals, behave as load devices to limit the current that
30 sinks to ground in the event a digit line 123 is short circuited to a word line. Although



DVC2 vol tage supply 126 in the event a digit line 123 is short circuited to
a wrd line. In addition to the equilibration circuit 124, the digit lines
123 of 'a colum 122 are coupled to a respective pair of isolation
transistors 132. The isolation 10 transistors 132 sel ectively coupleN® 006
col um 122 WO 28p4P88Pecti ve sense anplifier 140 when ZETUSRPEHIBY an
activation signal 1SCa, 1SObh. As shown in Figure 1, the sense anplifiers 140
are typically formed in the sense anplyfier region 120 di sposed between the
two nenory array regions 11 Ga, | | Ob. The isolation transistors 132 all ow
for colums 122 of the two different nenory 15 array regions | | Ga, 110b to
share one sense i fier 140. ,That | when accessing the nmory cells of
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described in Figure 1. The sense amplifier region 220 is disposed between memory

15 array regions 210a and 210b. As in Figure 1, the portion of the memory array regions
210a, 210b illustrated in Figure 2 include equilibration circuits 124 coupled to each pair
of complementary aigit lines 123 of a column 122. The equilibration circuits 124, as
previously explained, precharge the respective digit lines 123 in response to active
LEQa and LEQb signals. Further coupled to each of the complementary pairs of digit

20 lines 123 are a pair of isolation transistors 132 that selectively couple and decouple the
digit lines 123 of memory array regions 210a, 210b to sense amplifiers 140 that are
formed in the sense amplifier region 220.

In contrast to Figure 1, the embodiment shown in Figure 2 utilizes p-
channel MOS (PMOS) bleeder devices 232 formed in the sense amplifier region 220 to

25  limit the current drawn from the DVC2 voltage supply 126 in the event a digit line 123
is short circuited to a word line. The bleeder devices 232 are controlled by a common
control signal BLEED GATE, and are activated in coordination with the activation of
the equilibration circuits 124 precharge the digit lines 123 to the voltage level of the
DVC2 voltage supply 126.



both the gate-source voltage (i.e., the voltage differential between the
BLEED signal and the decreasing voltage of the digit line 123) and

drai n-source voltage (i.e., the 5 voltage di fference between the voltage of
the DVC2 voltage supply 126 and the decreasing voltage of the digi?ts NIVnz06
123) increase 2008/0316@ voltage of a digit line 123 is BUFIE030832t ound by
bei ng short circuited with the word line (i.e., coupled to ground). Thus,
al t hough the NMOS bl eeder devi ces 130 pgovide sonme current limting ef f ect
where a digit line 123 and word line are short circuited, an alternative
approach to 10 limting the current drawn fromthe DVC2 vol tage supply 126

woul d sti I'l" be desi rab}\.?prevﬂg{l 'Eh%mésedl \Jviﬂis tc??o %g}ei]g%gggr% tﬂog n?S'FS to an

anplifier region 220 and array regl ns 2 ccor
enbodi nent ofNMb& mrreéaeilamce m()eta:tcis (Dmlncﬂeﬁlse aktiguterdof the keltapeimes dikis liskescr i be

substanti al | imlar conmponents, as tho revi oys descriped in Figure 1.
The sense anpl ) ﬁfﬁh@? Pyt °2a2@’°fds?”3ﬁ %B@Eﬁqﬁeﬁr g‘l‘%ﬂﬁﬁ]?ey“ B}th&Ti regl ons

210a and 210kgovAser, the PIMIDE Blecker deRRedB0tih B8 efbodifent RESWH ¥ FdurdY X ONS
210a, 210b il ustrated in Figure 2 include equjlibration circuits 124

coupl ed t 03 edcHiYing curgt %16@%@9@@%@@?@0@% They i wheregsovitingn 122. The
equi | i brati ongaiokielis dbgifle 1 5Pbotl e \aRRWdtr¥e Eﬁﬂp&r%@%}ce 9&1&%&3%& sd Be

respective digit lines 123 in response to active sl gnal s.
Further couplteddigs lisadR3 of pulleé te erophde it aqpynepiaalkysmgtasmgghet c@eent,ithees 123 are

a pair of isolati nsp.stqrs, 132 I nd_decoupl e the
digit lines 7kl o m{éér’%% é gr’ ﬁlg atreglﬁclléns a?gé]%%jtgﬁl’%togélagégd glrrp?m?l ers 140

that are f ortieddo iha DME2 \@hmeumspl%j isebnstangion n PRZIR blédderadenice 23X Asa Fi gure 1,
t he enbodi ho n Fi gure ut|I|z -..chan MOS (P bl.eeder

v can 040" Mo e drfln SRt s b By R iR g5 ooltE pided o s o
current drawihd G@ifsbi€e Bifedt ¥fCthé BROSSHIGEEYdedidd 23 Nsatii@es WRNEondeqlé@lyt |1 ne 123
is short circuited to a word |ine. The bl eeder devices 232 are controlled by

a comon  coniifsthequgenloagorhs LAKPRvoltageupl 1%0et i vat ed i n coordi nation with

the activation of thesgeitthhihrAthOBEbARL (6T 1he It GHARAS LRndingi L |1 nes
123 to the voltage |level of the DVC2 voltage supply 126. 2.4 NOV 2006
Figure 2, the bleeder devices 232 are shared between columns 122 of the two memory

15 array regions 210a, 210b. Consequently, the number of bleeder devices 232 on a
memory device can be reduced as compared to the arrangement shown in Figure 1.
Moreover, sharing the bleeder devices 232 between a plurality of memory array regions
210a, 210b, reduces the number of control lines necessary to operate the bleeder devices
232. Although not shown, those ordinarily skilled in the art will appreciate that

20 reducing the number of bleeder devices 232 and bleeder control lines will simplify the
layout of the sense amplifier region 220 and memory array regions 210a, 210b. As a
result, many advantages can be provided by embodiments of the present invention. For
example, metal interconnections formed for the circuitry previously described, such as
the bleeder devices 232 and the BLEED GATE line, can be localized in a particular

25 region rather than extending over several memory array regions 210a, 210b and sense
amplifier regions 220. Additionally, rearrangement of the layout of some metal
interconnections allows for rerouting of other signal lines as well. For example,
localization of the bleeder control lines may allow for these lines to be formed from a
lower metal interconnection level, and consequently, provide greater flexibility for

30 routing other signal lines through the sense amplifier region on another metal



WD 2004/ 051662 PCT/ US2003/ 038226 8 As previously discussed wth respect to
Figure 1, purrent through an NMOS bl eeder device 130 tends to increase as
the square of the voltage as a digit line 123 short ci rcuited to & 4102006
line is pulled to ground during the stand-by state. MOS

bl eeder deW‘%@‘é"‘/%gﬁ 2in the enbodi ment shown in Figure 2 230‘{/&3225
saturating current characteristic under the sanme conditions. That is,
whereas with an NMOS bl eeder device 1309both the gate-source and

drai n-source voltages increase as the digit line 123 is pulled to ground,
t hus, exponentially increasing the current the gate-source voltage (i.e.,
t he gatetledtoaLONEGYFE TE SI and the source tledtoth DvC2
vol tage suppl§ferEagieciion 1 AAYS £ Byl @N@S Bededar corpet dooggoth ﬁsn?f 0
result, as thﬁteﬂbﬁie@ﬁ&f)}dﬂl&%%%ﬁ 16 rorhicd $R5 R it e &J' tAs égg&c% gel ng
pulled to ground, the drain-source current of the P ee evi te 232
sat ur ates, arilbse oﬁsnéqmansldllj/ in thb amJumpmg anetal intemenriectihs (ﬁwm‘ ore lmlﬂﬁzatmht age

supply 126. Addl i 0 t .of .t.he esent ve on shown

in Figure 212 é’ @Qﬂéfreaﬁ é@lp %‘ﬂ%‘?‘%hﬂ @'Bév@%‘ﬁe%uc?? Of’é% of the
two nenorys Jsfgn@rtm 5&9&. $isdel hat &%&bthe@oaﬁﬁﬁémﬁdame dfi MBS dete. bl eeder
devi ces 232 on a nenory ice can be reduced as conpared to thé arrangenent

shown in Figure 1. l\/bFlgOIﬁeB is shblptlndiagtam bf ercdacirdeioi systlsm2312, Isathveen a

I lit f he f
Bont ol | i neSORBREL SR it Sefbues rmeBpaalepe d Attt i ArbeBheR no
shown, those oprthld PREdD Ynwdtibh. e Theybthe ALtalW InklvdBPESR ?ﬁ&ec&cﬁlﬁ%y 20 fc@dUC' ng
the number of bl eeder devices 232 and bl eeder control 1ines will si nplify

the |ayout okrfoinng eqeswuterpfinttians, sed @81 @@@tmgdsqtbvm ytoaperfyrmy égﬂn@ds 210a,

210b. As nbodi h
resent 1 IWerteratonsoRa ey ot SRl o SuPHBr Rtk o e AT B Bhe
Circuitry preydnsyosesor wWhrd is @d@t@da@thetp?&e&bﬁgmeroﬂ@w 1B6% iEpte déViskst he

BLEED GATE |ine, can be localized in a particular 25 region rather than
ext endi ng ov & 8csucteas kayborsd r amouse, meg@@&@itgﬂm@onwmbcmméws@d aﬁ@ﬁbl ifier

regions 220. AddlLioNAY Sowhf R hANSRT Tt Blta keeth 2R or Hrort Dipul Blviles
320 are coupled to the computer circuitry 314 to provide to the operator data generated

15 by the computer circuitry 314, Examples of such output devices 320 include a printer
and a video display unit. One or more data-storage devices 322 are coupled to the
computer circuitry 314 to store data on or retrieve data from external storage media (not
shown). Examples of the storage devices 322 and the corresponding storage media
include drives that accept hard and floppy disks, tape cassettes, and compact disk read-
20 only memories (CD-ROMs). Typically, the computer circuitry 314 includes address
data and command buses and a clock line that are respectively coupled to the
ADDRESS, DATA, and COMMAND buses, and the CLK line of the memory device

310.

From the foregoing it will be appreciated that, although specific
25 embodiments of the invention have been described herein for purposes of illustration,
various modifications may be made without deviating from the spirit and scope of the
invention. For example, the previously described embodiment of the present invention
includes bleeder devices 232 formed in the sense amplifier region 220. However, it will
be appreciated that a bleeder device 232 shared between columns 122 of different

30 memory array regions 210a, 210b can be formed in a region other than the sense



i nterconnections allows for rerouting of other signal lines as well. For
exanple, localization of the bleeder control lines nay all ow for these
lines to be formed froma |ower netal interconnection |evel, and 24 N0V 2006
consequently, provide greater flexibility for 30 routing oth ignal lines
t hrough t WO S¥W8EG6@nplifier region on another netal 2 E‘g‘ﬂ@%ﬁﬂggﬁ’%kﬂm

2004/ 051662 PCT/ US20031038226 9 interconnection |evel, thus, avoiding the
need to connect to another netal interggnnection |ayer through vial forned
in a dielectric interlayer. As appreciated by those of ordinary skill in
the art, junmping netal interconnections fromone netallization |ayer to
anot her increasges the inpedapnce of the sjgnal line, and consequent]y,
introduces laﬁlawe&l?rm% Witk pclsea‘tm% hateonss pEdie Prsed aratipt

per f or mance ibroblie, JIE BRENer W6YibE 232 he bRH desclitlod ifa BaRifts HRGHRR Blbe

el ectronic system312, such as a conputer system that 1ncorporates a
menory devi cePMOS tepmsistodi Figvitl be appreciitedibyrthote oftdrdintuy silkineind art thatotheron. The
system 312 al so inc)udes conputer circuitry 314 for, performng c ut er
functi ons, sf&Hﬁnta}gmé%g&m%”P@olm Yoad @s N@hm@ﬂm dendisiner Eom £be t8P¢ f 4K ons and
tasks. Th | i 314 i Is menory
Ciroui t 510 R p SIS0 SRR, el REHOER 1 RIRERSRRR: S B0 Gpreied

devi ces 31&laimmch as a keyboard or a nouse, are coupled to the conputer
circuitry 314 and allow an operator (not shown) to manually input data
thereto. One or nore output devices 320 are coupled to the conputer
circuitry 314 to provide to the operator data generated 15 by the conputer
circuitry 314. Exanpl es of such output devices 320 include a printer and a
video display unit. One or nore data-storage devices 322 are coupled to the
conputer circuitry 314 to store data on or retrieve data from externa
storage nedia (not shown). Exanples of the storage devices 322 and the
correspondi ng storage nmedia include drives that accept hard and fl oppy

di sks, tape cassettes, and conpact disk read 20 only nenories (CD ROW).
Typically, the conputer circuitry 314 includes address data and conmmand
buses and a clock line that are respectively coupled to the



ADDRESS, DATA, and COMMAND buses, and the CLK line of the nmenory device

310. Fromthe foregoing it wll be appreciated that, although specific 25
enbodi nents of the invention have been described herein for purposes: BV 2006
illustration, various nodifications may be nade wi thout deviating fromthe
spirit and scope of the invention. For exanple, the previously described
enbodi nent of the present invention indlludes bl eeder devices 232 forned in
the sense anplifier region 220. However, it will be appreciated that a

bl eeder device 232 shared between columms 122 of different 30 nenory array
regi ons 210a, 210b can be forned in a region other than the sense 2 4 NOV
2006 WD 2004/ 051662 PCT/ US20031038226 10 anplifier region 220 w t hout
departing fromthe scope of the present invention. NMoreover, the bl eeder
devi ce 232 has been described in a specific enbodi nent as being a PMOS
transistor. It will be appreciated by those-of ordinary skill in the art
that other current |imting devices can be used as well w thout departing

. fromthe scope of the 5 present invention. Accordingly, the invention is not
limted except as by the appended clains. Z. 4 NOV 2006 11 CLAIMS 1. A
menory device, conprising: a first nenory array having nenory cells arranged
ina plurality of first rows and a plurality of first colums, each of the
first columms having a respective first equilibration circuit to precharge
the respective first colum; a second nenory array having nenory cells
arranged in a plurality of second rows_and a plurality of second col ums,
each of the second colums having a re e second equilibration circuit
to precharge the respective second col unm; and

l. A memory device, comprising:

a first memory array having memory cells arranged in a plurality of first rows and
a plurality of first columns, each of the ﬁrst"columng having a respective first equilibration circuit
to precharge the respective first column;

a second memory array having memory cells arranged in a plurality of second
rows and a plurality of second columns, each of the second columns having a respective second
equilibration circuit to pfecharge the respective second column; and

a bleeder device coupled to a precharge voltage supply and further coupled to at
least one first equilibration circuit and further coupled to at least one second equilibration circuit,
the bleeder device limiting the current drawn by the first and second equilibration circuits from

the precharge voltage supply.

2. The memory device of claim 1 wherein the at least one first equilibration
circuit coupled to a first column of the first memory array comprises first and second
equilibration circuits coupled to first and second columns of the first memory array, respectively,
and the at least one second equilibration circuit coupled to a second column of the second
memory array comprises first and second equilibration circuits coupled to first and second

columns of the second memory array, respectively.



a bl eeder device coupled to a precharge voltage supply and further coupled
to at |east one first equilibration circuit and further coupled to at |east
one second equilibration circuit, the bleeder device limting theZﬁPNﬂFﬂmﬁ
drawn by the first and second equilibration circuits from the precharge

vol tage supply. 2. The nenory device of claim1l wherein the at |east one
first equilibration circuit coupled toja first colum of the first nenory
array conprises first and second equilibration circuits coupled to first
and second colums of the first nenory array, respectively, and the at

| east one second equilibration circuit coupled to a second colum of the
second nenory array conprises first and second equilibration circuits
coupled to first and second colums of the second nmenory array,
respectively. 2.4NOv2@bememoryzievipp ef elaifpl Whereiptheblegder flesiign comphisasgipa t he

bl eeder -ﬁﬂj ftses a p- channel MOS transistor. 4. The nmenory device
of clai%11 a er%?%ﬁfcg'bleeder device conprises a transistor exhibiting a
saturating current characteristic as the voltage across the transistor

i ncreases. 5. The ne device of claiml erej n the precharge, voltage
supply conpri seg' a %B%H’ﬁ@og'ugwcﬁ ﬁaf@?“ﬁgl ﬁ’ﬂgﬁlptthﬁgfeé‘ffﬁéllev‘f’%cwsﬁ%ﬁ of a
power  suifaisior rhibRE2. a GatuldbBg NGRARALY cHReRRicOks Ml dllade abAdEd BRM w&aRAREI SI NG a
sense anplifier region disposed between the first and second nenory arrays
in whichlcwagse anplifiers are formed, and wherein the bl eeder device is
also forned in the sense anplifier region. 7. A nenory device, conprising: a
first menory array having nenory cells arranged in rows and col ums, each of
the colums of the fiThé niveivey Vet of clamy iingheaeif Qtié Ipkdehabd QoltEh rsapply ; 2
second nmenory array having .menory cells arranged in rows and col unms, each
of the EURRINF? WitagewrRlx daYiee w%s?e%}?lrtag?n%w ¥ PaWeWPPlY NPYRSFON circuit; a
sense anplifier region having a plurality of sense anplifiers forned

t her ei n,

6. The memory device of claim 1, further comprising a sense amplifier region
disposed between the first and second memory arrays in which sense amplifiers are formed, and

wherein the bleeder device is also formed in the sense amplifier region.

7. A memory device, comprising:

a first memory array having memory cells arranged in rows and columns, each of
the columns of the first memory array having a equilibration circuit;

a second memory array having memory cells arranged in rows and columns, each
of the columns of the second memory array having a equilibration circuit;

a sense amplifier region having a plurality of sense amplifiers formed therein,
each sense amplifier coupled to a respective column of the first memory array and further
coupled to a respective column of the second memory array; and

a bleeder device formed in the sense amplifier region, and coupled to a precharge
voltage supply and to the equilibration circuits of a column of the first memory array and a
column of the second memory array, the columns of the first and second memory arrays coupled

to the same sense amplifier.

8. The memory device of claim 7 wherein the columns of the first and second

memory arrays comprise first columns and the bleeder device is further coupled to the



each sense anplifier coupled to a respective colum of the first nenory
array and further coupled to a respective colum of the second nenory
array; and a bleeder device formed in the sense anplifier region, andNgy
coupled to a precharge voltage supply and to the equilibration circuits o
a colum of the first nmenory array and a colum of the second nenory array,
the colums of the first and second nempgy arrays coupled to the sanme sense
anplifier. 8. The nmenory device of claim7 wherein the colums of the first
and second nenory arrays conprise first colums and the bl eeder device is
further coupled to the 24NOvV2006 13 equilibration circuits of a second
colum of the first nenory array and a second columm of the . second nenory
array, thq econgd cokgnns of the first_ and second nmenory arrays coupled to
[

.S

the ~safflibztion cligyisiof aspeong colpma ofthefirst raemory @rray and aseepm colemmpfithe he

bl eeder sedend fa&ndP TREY, ¥RSseforid-cofRB BEthe WP ahd HSASHSho JapraysTgﬁplgEﬁé/ devi ce
of claim?7 wherein t'he bl eeder device conprises a transi ot orexhi rting a
sat ur at $amg sense pplifiecchar act eri stic as the voltage across the transistor
increases. 11. The nenory device of claim7 wherein the precharge voltage
supply conprises a voltage supply having a voltage equal to one-half of a
power supply vol bage. THZmerRoryRIFAEY of@MinCRwhaR¥h At BIBIIRF devicdlcbBp@des a?ged in
rows and columms of, nmenory cells, each col unm havi ng an equiFibra ion

ci r cui t chrprel MOXFASISohg t he respective colum, the menory device conprising
a sense anplifier region having a plurality of sense anplifiers, each sense
anplifier coupled to a respective one of a first plurality of colums of
menory cells thi@ughTke mempecdevice of ictagh 7i whdreih it blswdet dbvieencbnipaisésher
coupled to. a respective one of a second .plurality of columms of nenory

Col | s t FPBIOR ABPIEE o SrUBNLE ciet | CARIEIBR Suihe CFRlSEs, &TeBnbe TaNEPT (1 er
regi on iteidder having a plurality of bl eeder devices, each of the bl eeder
devices coupled to a precharge voltage supply and to at |east one
equilibration circuit coupled to a colum of the

11.  The memory device of claim 7 wherein the precharge voltage supply

comprises a voltage supply having a voltage equal to one-half of a power supply voltage.

12. A memory device having memory cells arranged in rows and columns of
memory cells, each column having an equilibration circuit for precharging the respective column,
the memory device comprising a sense amplifier region having a plurality of sense amplifiers,
each sense amplifier coupled to a respective one of a first plurality of columns of memory cells
through a respective first isolation switch and further coupled to a respective one of a second
plurality of columns of memory cells through a respective second isolation switch, the sense
amplifier region further having a plurality of bleeder devices, each of the bleeder devices coupled
to a precharge voltage supply and to at least one equilibration circuit coupled to a column of the
first plurality of columns and at least one equilibration circuit coupled to a column of the second

plurality of columns to limit current drawn by the respective equilibration circuits.

13.  The memory device of claim 12 wherein the plurality of bleeder devices

comprises a plurality of p-channel MOS transistors.



first plurality of colums and at |east one equilibration circuit coupled to
a colum of the second plurality of colums to limt current drawn by the
respective equilibration circuits. 13. The nenory device of claim 2 Ndiegg n
the plurality of bl eeder devices conprises a plurality of p-channel MOS
transi stors. 24NOvV2006 14 14. The nenory device of claim 12 wherein the
precharge voltage supply conprises a vdhtage supply having a vol tage equal
to one-half a power supply voltage. 15. The nenory device of claim 12
wherein the plurality of bleeder devices conprises a plurality of

transi stors, each transistor exhibiting a saturating current characteristic
as the voltage across the transistor increases. 16. The menmory device of
claim 12 wherein % B | east I|b ti,on ircuit cou | ed to a col um
of the first pluf 1|t§l o) i o 2 Véce %?fﬂ “th‘ieg‘t rﬂiecé‘ér@Bﬁ’B BEEGYPPY br at i on

Ci rcui t congRided £eblfage fupplyhadnga sa&g@@htﬁnb AR RalOf péwb% shpplySioltRgelir al i ty of

colums, respectively, and the at |east one equilibration circuit coupled
to a colum of the second pIurallty of colums conprises first and second

equi libration C|rgU|t§mg9HB]ﬁd ﬁeok %Lni?qwégﬁpggQVIngnFB%%ﬁfggﬁa?egoP?rst

plurality of colunns, respec nenory

menory amimiges aginalitytof wamsiptdre rem@drahklabeexmmmgmrsytu@ﬁhg surfeht chagedridtia af Ows  and
col ums ch of th col ums coupled to a respective equilibration circuit

al so fo@ﬁ@&uﬂﬁa?ﬁﬁt ¢ FANSISORINGHASFS o 1 ay region; a second menmory array region
having formed therein nmenory cells arranged in rows and col umms, each of
the columms coupled to a respective equilibration circuit also formed in

t he second nenory6ar r e msgioon deVéces@fn@émalﬁ) wihéreinr the ayileast dreviquijibfatiomed

therein S Lt n p eeder devices, each bl eeder
devi ce %§§g|§ﬁsﬁg a %ﬁé grg%%§o*§ %%8F°°W%§‘ﬁﬁFPH§? ﬁ%ﬁﬁwgdaPB at
| east oeiltbgationi dircaits osuptdr ©oUfirst fral mdnd toliufifs bf st fuﬁﬁﬁlﬁfa]dgaéﬂ adluh@gi on and
to at | east  ,one ESHI| bration circuif formed in the second nenory array
r egi on; regpegtively, and the at least one equilibration circuit coupled to a column of the second plurality

of columns comprises first and second equilibration circuits coupled to first and second columns

of the second plurality of columns, respectively.

17. A memory device, comprising:

a first memory array region having formed therein memory cells arranged in rows
and columns, each of the columns coupled to a respective equilibration circuit also formed in the
first memory array region;

a second memory array region having formed therein memory cells arranged in
rows and columns, each of the columns coupled to a respective equilibration circuit also formed
in the second memory array region;

a sense amplifier region having formed therein sense amplifiers and a plurality of
bleeder devices, each bleeder device coupled to a precharge voltage supply and further coupled to
at least one equilibration circuit formed in the first memory array region and to at least one
equilibration circuit formed in the second memory array region; and

first and second plurality of isolation switches coupling each of the sense
amplifiers formed in the sense amplifier region to respective a column of memory cells from the

first memory array and to a respective column of memory cells from the second memory array.



first and second plurality of isolation switches coupling each of the sense
anplifiers forned in the sense anplifier region to respective a colum of
menory cells fromthe first nmenory array and to a respective col urm, REV 2006
menory cells fromthe second nenory array. 24NOV2006 15 18. The nenory
device of claim 17 wherein the at | east one equilibration circuit formed in
the first nmenory array region conpriseslifirst and second equilibration
circuits formed in the first menory array region, and the at | east one
equilibration circuit forned in the second nenory array region conprises
first and second equilibration circuits forned in the second nenory array
region. 19. The nenory device of claim 17 wherein the plurality of bl eeder

devices conprise,a pluralit f .p-channel_MXS transistors. 20. The nenory
device of claim ?‘? where e eg‘f)‘il‘??r‘é‘r&?‘yl bt waersigibe o deastcens equilibptiones a

pl ural i tieudffolne@ns kil MsSmerB@Y Arrhy ﬁ:@ﬁh%ﬁbﬁs‘%&( BisPlid Q8o : fribteRibh Afeui!” T ent

characteristic as the voltage across the transistor increases. 21. The
menory &eppdn the fist iemoty7anwdyaegiom andthept destang equilibratimpecisuip fdrmed aothpr | ses a

vol t age vin vol t age e | t.o one-half of a.pawer s ly vol tage.
22. Agc%er%rp&gcﬂé%nlgﬁs%%% I%glggrﬁzro FEFTG: lr?taan r 5 swl‘hﬁ?\?‘f’ﬂﬁugmﬁr%‘&’é{égg‘r %Bus; ag

i nput  dexcomEmeanstphbedl fegiohhe processor through the processor bus and adapted
to allow data to be entered into the conputer systenm an output device
coupled to the processor through the processor bus and adapted to allow

data to be outpqufroqﬁiggmg Wi of %Eﬁ@?h%@%ghgﬁgﬁﬂ%gnggmﬁﬁgdgg%gledrto

t he processor through the processor avi ng nenory
cel | s asemiged pluralityovfp-chaonet MQfhtmmisistorsrenory cel |'s, each col um having an
equilibration circuit for precharging the respective colum, the nenory
device conprising a sense anplifier region having a plurality of sense

anplifiers, each2zesensehanieinblyl @kice @B BlaR 19 Whdrein 88 PREAIY 6 BIE&IePlevief | I St
plurality of colums of nmenory cells through a respective first isolation
comprises a plurality of transistors, each transistor exhibiting a saturating current characteristic as

the voltage across the transistor increases.

21.  The memory device of claim 17 wherein the precharge voltage supply

comprises a voltage supply having a voltage equal to one-half of a power supply voltage.

22. A computer system, comprising:

a processor having a processor bus;

an input device coupled to the processor through the processor bus and adapted to
allow data to be entered into the computer system;

an output device coupled to the processor through the processor bus and adapted
to allow data to be output from the computer system; and

a memory device coupled to the processor through the processor bus, the memory
device having memory cells arranged in rows and columns of memory cells, each column having
an equilibration circuit for precharging the respective column, the memory device comprising a
sense amplifier region having a plurality of sense amplifiers, each sense amplifier coupled to a
respective one of a first plurality of columns of memory cells through a respective first isolation
switch and further coupled to a respective one of a second plurality of columns of memory cells

through a respective second isolation switch, the sense amplifier region further having a plurality



switch and further coupled to a respective one of a second plurality of
colums of nenory cells through a respective second isolation swtch, the
sense anplifier region further having a plurality 2 4 NOV 2006 16 20fNOV 2006
bl eeder devices, each of the bl eeder devices coupled to a precharge voltage
supply and to at |east one equilibration circuit coupled to a columm of the
first plurality of colums and at |eastl6one equilibration circuit coupled
to a colum of the second plurality of colums to |imt current drawn by
the respective equilibration circuits. 23. The conputer system of claim 22
wherein the plurality of bl eeder devices of the nenory device conprises a
plurality of p-channel MOS transistors. 24. The conputer system of claim 22

wherein e precharge.v a uppl.y of the nmenpry device c rjises a

Vot t ageo bR S B bt BieBt Blicks Sowaais arronange 5ol SempRY Sob! ¢ age.
25. TheleeR R Quiliteativh et calpRidib 320MaRr ¢Tithe HREpIRaUTf bMindk 2B 86EQE devi ces
of the nmenory device conprises a plurality of transistors, each transistor

exhi bi t Paecpauilibetion sirquitgourled focheolummekibe sqcprgd pluraliy of selupas tolimit gerasss t he
tra”SiS&B&n%ﬂﬁ%?ﬁ@&%ye&ﬁmn;ﬂ%nQEEHHFer system of claim22 wherein the at
11

| east one eq ation” circuit coupled to a colum of the first plurality
of colums conprises first and second equilibration circuits coupled to

first and second_ colums of the firs | yralit f col um espectively,
and the at |east 2g‘ne lﬁﬁﬁqnfp_b‘%eétsﬁ'sm %&‘ikgﬁ‘l ‘@Fﬂ%‘?g’ﬂpialgy8g"]ﬁﬁ{‘ir%}e“cﬁﬁe second
pl ural i §pthe REMEQ!deVIBSCORPMBES 2SR Sralitly 0B b-cRReel MO RENsQE#L.| | bration circuits
coupled to first and second colums of the second plurality of columms,

respectively. 27. A conputer system conprising: a processor having a

processor bus; apg,inp i : thn h
processor bus an 2 4'ad aﬁee%%ﬁg&?g %%{\7\71) fgfgat'%&tz é’t}%ree%ﬁ? g?%%'}%en{]oggg%%p Iél?.[) (rgr{) ut er
Syst en thamemmokypdevice esthprises @ ugltagel supplythaeing b oclexgs equat foromerhhif b pewgrsogpds sor bus
and adaaﬁgge to allow data to be output fromthe conmputer system and

25.  The computer system of claim 22 wherein the plurality of bleeder devices
of the memory device éomprises a plﬁrality of transistors, each transistor exhibiting a saturating

current characteristic as the voltage across the transistor increases.

26.  The computer system of claim 22 wherein the at least one equilibration
circuit coupled to a column of the first plurality of columns comprises first and second
equilibration circuits coupled to first and second columns of the first plurality of columns,
respectively, and the at least one equilibration circuit coupled to a column of the second plurality
of columns comprises first and second equilibration circuits coupled to first and second columns

of the second plurality of columns, respectively.

27. A computer system, comprising:

a processor having a processor bus;

an input device coupled to the processor through the processor bus and adapted to
allow data to be entered into the computer system;

an output device coupled to the processor through the processor bus and adapted

to allow data to be 6utput from the computer system; and



2 4 NOV 2006 17 a nenory device coupled to the processor through the
processor bus, the nenory device conprising: a first nmenory array having
menmory cells arranged in a plurality of first rows and a plurality o0V jgpest
col ums, each of the first colums having a respective first equilibration
circuit to precharge the respective first colum; a second nenory array
havi ng nmenory cells arranged in a pluralfty of second rows and a plurality
of second col unms, each of the second colums having a respective second
equilibration circuit to precharge the respective second colum; and a

bl eeder device coupled to a precharge voltage supply and further coupled to
at least one first equilibration circuit-and to at |east one second
equilibration circuit, the bleeder device Limting the current drawn by the
First and. Seconds GHORY BV SieicaRPIES s U st Ceprotbrnst G BBIeRs® supo y.
28. ThedwReRsheisipyst em of claim 27 wherein the at |east one first
equilibration circuit coupled to a colum of the first menory array
conprises first and se&shimemeguirrayhesing aremory ealls arargsd ph a dlurdity iof Stst and
second S ig St r r ively. —a ] | east
one. secioan W gl ok i coIRARY %ol b e BRERAGNM Relipe ROAE By P00
array apilirdtise sirduitrts prealitigesthe regsbetbvpUfirbticbluadnt on circuits coupled to first
and second colums of the second nenpry array, respectively. 29, The
conmput er system of cI%FﬁPE%“WH@H@?ﬁWﬁ%g | 8 k! ?@E@8¥“¥ﬁém“ﬂ€hﬁ y device

conpri S@somy Bws BRNE fhurM b1l £ @R cBfuftns, eddh of-Eﬁ@seE%hﬁﬁns%Xﬁhg Dr@pectib@ M 27

wherein the bl eeder devi'ce of the nmenory device conprises t ransi st or
exhi bi t $epgndzquitibuation ¢irryitéupreehatgedieaespettveiseond cdemp;medvol t age  across the

transi stor increases. 2.4 h§v.2006 8.31.. The conputer system of claim 27
wherein the precharg o2 618?(*65 eyice lfﬁ‘ﬂﬁlvi]% a precharge vo(itag@ sup;eﬂy and Turthor coupleA
to at least one first equilibration circuit and to at least one second equilibration circuit, the
bleeder device limiting the current drawn by the first and second equilibration circuits from the

precharge voltage supply.

28. The computer system of claim 27 wherein the at least one first
equilibration circuit coupled to a column of the first memory array comprises first and second
equilibration circuits coupled to first and second columns of the first memory array, respectively,
and the at least one second equilibration circuit coupled to a column of the second memory array
comprises first and second equilibration circuits coupled to first and second columns of the

second memory array, respectively.

29.  The computer system of claim 27 wherein the bleeder device of the

memory device comprises a p-channel MOS transistor.

30. The computer system of claim 27 wherein the bleeder device of the
memory device comprises a transistor exhibiting a saturating current characteristic as the voltage

across the transistor increases.



the nenory device conprises a voltage supply having a voltage equal to
one-hal f of a power supply voltage. 32. In a nenory device having a
plurality of nmenmory arrays in which nmenory cells are arranged in rpong(iamg
columms of nenory cells, each columm coupled to respective equilibration
circuit, a method for Iinltlng current to the equilibration circuits,
conprising: formng a sense anplifier rggi on di sposed between a first of the
plurality of nenory arrays and second of the plurality of menory arrays in
whi ch sense anplifiers are fornmed for anplifying data states stored by the
menory cells of the first and second nenory arrays; and formng a plurality
of bl eeder devices in the sense anplifier region coupled to a precharge

vol tage supply, each of the bl eeder devices further coupled to at |east one
first equi | i bratilon dhe eQqmputergiee of 9lema21:wh@maﬁ thst praehaegeyvoliegel supnlnot he

o a cortmnngy (Eliee gt voRES morkl EnaR e T0heg0 o X Bhifl LRl 0501 °°

clainlsmthemhmn forming a plurality of bleeder deV|ces conprises formng a
plurality of p-channel MOS transistors. 34. The method of claim 32 wherein
formng a plurality of bleeder devices conprises formng a plurality of

transi stors, eachyt rama&%ﬁbr}@ébic@hﬂﬁyaﬁuﬁ%%%emﬂﬂr dribly§ ﬁ&%hmkﬁﬂ@rﬁ@&t eristic
as the voltage across the transistor increases. . In a nmenory device

havi ng &ellsl ase atranggd & revenendycolymngyef memegicells, mhﬁo}umlt epupledatoaepestivaged i n
rows a”%@ﬂ&i‘&%ﬂ?&u 'X%(@&(o% @ﬁh{,’lﬂ%&ﬁfeﬁm o ng&h&%ﬂ&l 9'cuh§’ {)rzsg ective

equi I i bration circurt, current to the l'ibration
circuits, conpri sfomgng faosemengnphf&em@oradiplbdséd betweﬁga(ﬂrswoismqﬂuialhgtoﬂeen a

first of the plurality of nory arrays and secqond of the lity of
ooy e B ahf Shecd e DA AR Bf FemoD 5T oM RiotsAse, BBARLO T or
ampl i fyigsiged %xaanﬂﬂ%ﬁlﬁgg dsth QR sRYed! HEthEBiBRoYy 6&1s!o? 18 fitshend debdild A&Horsecond

menory arrays;
arrays; and

forming a plurality of bleeder devices in the sense amplifier region coupled to a
precharge voltage supply, each of the bleeder devices further coupled to at least one first
equilibration circuit coupled to a column of memory cells in the first memory array and to at least
one second equilibration circuit coupled to a column of memory cells in the second memor);

array.

33.  The method of claim 32 wherein forming a plurality of bleeder devices

comprises forming a plurality of p-channel MOS transistors.

34,  The method of claim 32 wherein forming a plurality of bleeder devices
comprises forming a plurality of transistors, each transistor exhibiting a saturating current

characteristic as the voltage across the transistor increases.

35. In a memory device having a plurality of memory arrays in which memory
cells are arranged in rows and columns of memory cells, each column coupled to a respective
equilibration circuit, a method for limiting current to the equilibration circuits, comprising:

forming a sense amplifier region disposed between a first of the plurality of

memory arrays and second of the plurality of memory arrays in which sense amplifiers are



sharing a current Iimting bl eeder device coupled to a precharge voltage
supply between at |east one equilibration circuit coupled to a colum of
menory cells in the first nenory array and at | east one equilibragié) :
circuit coupled to a colum of nenory cells in the second nenory @9’”@%.
The nethod of claim 35 wherein sharing the current limting bl eeder device
conpri ses sharing a p-channel MOS transi,gtor. 37. The nmethod of claim 35
wherein sharing the current limting bl eéder device conprises sharing a
transi stor exhibiting a saturating current characteristic as the voltage
across the transistor increases. 38. In a nenory device having a plurality
of nmenory arrays in which nenory cells are arranged in rows and col ums of
menory cells, each columm coupled to respective equilibration circuit, a
met hod foaned fomiatiplifyirgudate sthtes stoted ebyethiel imeimotyadelle of eHer fixst 4, seCondPhdrRdrng:
fornlng a senae anplifier region disposed between a first of the plurality
of mendf ays and second of the plurality of nmenory arrays in which
sense arrpl ifiers f QiR f t e menory
cells of the fi rsS?drgnc? seconclirﬁgi%n%ﬁaéregé{rﬂggg%gégéalaﬁnr?(i%l g cgggr te}%?ﬁlgr awn by
t he equbdtiveanaati losst one eqgiilibratidn cimmitf oupled 4nd @bowndf memoryy cellarin s ﬁtslnr ough a

and colPEY 8 AP dEAA P YOG CEOPLYRESS ¥ B ADTreD R IR G a o
menory skeyidaRemérPaRey. si ng: formng a first nenory array having rrem)ry cel S

arranged in rows and columms, each of the colums having a equilibration
circuit; 2.4 NOv 2006 20 formng a second nenory array having nenory cells

arranged in rows 3gnd TROLRIRE of°QRh: 98 kit QbR tnd kA0 il blebddf At 1 on

circuit; formng a sense anplifier region having a plurality sense
anpl i flavs:efcommmts shahieg e prrhammaldMOSdrnssstempl i fi er coupled to a respective
colum of the first nenory array and further

37.  The method of claim 35 wherein sharing the current limiting bleeder

device comprises sharing a transistor exhibiting a saturating current characteristic as the voltage

across the transistor increases.

38. In a memory device having a plurality of memory arrays in which memory
cells are arranged in rows and columns of memory cells, each column coupled to respective
equilibration circuit, a method for limiting current to the equilibration circuits, comprising:

forming a sense amplifier region disposed between a first of the plurality of
memory arrays and second of the plurality of memory arrays in which sense amplifiers are
formed for amplifying data states stored by the memory cells of the first and second memory
arrays; and

limiting current drawn by the equilibration circuits of the first and second memory
arrays through a shared current limiting bleeder device formed in the sense amplifier region and

coupled to a precharge voltage supply.

39. A method for forming a memory device, comprising:
forming a first memory array having memory cells arranged in rows and columns,

each of the columns having a equilibration circuit;



coupled to a respective colum of the second nenory array; and formng a

bl eeder device in the sense anplifier region coupled to a precharge voltage
supply and coupling the bl eeder device to the equilibration circuits; B8V @
colum of the first nmenory array and a columm of the second nenory array,
the colums of the first and second nenory arrays coupled to the sane sense
anplifier. 40. The nethod of claim39 wherein formng a bl eeder device in
the sense anplifier region conprises formng a p-channel MOS transistor in
the sense anplifier region. 41. The method of claim 39 wherein formng a

bl eeder device in the sense anplifier region conprises formng a transistor
In the sense anplifier region exhibiting a saturating current

characteristic as the voltage across the transistor increases.
forming a second memory array having memory cells arranged in rows and

columns, each of the columns having a equilibration circuit;

forming a sense amplifier region having a plurality of sense amplifiers formed
therein, each sense amplifier coupled to a respective column of the first memory array and further
coupled to a respective column of the second memory array; and

forming a bleeder device in the sense amplifier region coupled to a precharge
voltage supply and coupling the bleeder device to the equilibration circuits of a column of the
first memory atray and a column of the second memory array, the columns of the first and second

memory arrays coupled to the same sense amplifier.

40.  The method of claim 39 wherein forming a bleeder device in the sense

amplifier region comprises forming a p-channel MOS transistor in the sense amplifier region.

41.  The method of claim 39 wherein forming a bleeder device in the sense
amplifier region comprises forming a transistor in the sense amplifier region exhibiting a

saturating current characteristic as the voltage across the transistor increases.



