DYNAM C PONER SAVI NG MEMORY ARCHI TECTURE TECHNI CAL FI ELD [0001] The present
di sclosure relates, in general, to nenory architecture, and, nore

parti cul avbypowssEsmenory architecture that reduces dynagiraspaomy7ssi
consunpti on. BACKGROUND [ 0002] Menory provi des one of the support
infrastructures to nodern conputer and €l ectroni c devices. As nenory
capacity and density increase per unit of area, snaller devices have
general ly becone nore capabl e of conplex and powerful processing, such as
the processing of PYNAMICIFBEWERSAMING MEMORVARCKETEVANYREUCh smal | er
devi ces exi st as independent, hand-held devices, such as nobil e phones,
personal digital assistants (PDAs), and the |ike. Because nost, if not all,
hand- hel d devi ces operate using a battery to provide the primary device
power, power managenent is a high priority in any hand-hel d devi ce design
process, including the design of pemaKNYCcAPaiEl | be used in such devices.
[0003] FIGURE 1 is a diagramillustrating a standard sem conduct or device
10. The sem conductor device 10 is an integrated chip device containing
dual processor s, [0@Hdcessorlhe pdGenindisci@sre whdesom gehical. e memyorg @chiteGure\hen
designing the sem conductor device 10, the.vario ates and conponents are
of ten 1175 SearHEG it brramtiza Hout ot By SaBapsthg and
| i t hogr aphyopdudijtioar € generated before the sem conductor nanufacturer
begins actually fabricating the sem conductor device 10. One consideration
inportant to the design is the phyBASHGROSNP i nt or coverage area within
the sem conductor material for each conponent. This consideration

i nfl uences the and o NeloTalo Flod Noly i 10.
A floor plan is%g@%@ralIy%%%ﬁé$ﬁéﬁgﬁ%§ﬁg@gﬁgg?égﬁxﬁfﬁ%%glnt o?t?gﬁﬁkﬁF
cover age arcempti@kend wipctoynit devicsnbAnadmoeyrpgrnaeiny sndtersitg iseadse paducit of

device 10. [0004], The sem conductor device 10 is wered by a battery 106.
Thus, the @Eﬁﬁ é@%lé?fc qyﬂceaév.vweli?sa%ge%lean\?a? P%Haﬁ?eo?fr ERpIsY 3h ,pogvﬁé‘%l al
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as not ed abomb¢r dhenesdesisgnb nigd¢feadent, hand-held devices, such as mobile phones,
personal digital assistants (PDAs), and the like. Because most, if not all, hand-held
devices operate using a battery to provide the primary device power, power
management is a high priority in any hand-held device design process, including the
design of memory that will be used in such devices.

[0003] FIGURE 1 is a diagram illustrating a standard semiconductor
device 10. The semiconductor device 10 is an integrated chip device containing dual
processors, processors 100 and 101, and on-chip memory 102-105. When designing the
semiconductor device 10, the various gates and components are often first planned in a
computer-aided design environment. The mapping and lithography plans are generated
before the semiconductor manufacturer begins actually fabricating the semiconductor
device 10. One consideration important to the design is the physical footprint or
coverage arca within the semiconductor material for each component.  This
consideration influences the size and overall floor plan of the semiconductor device 10.
A floor plan is generally considered the physical blueprint or total coverage area taken
up by the combined components of the semiconductor device 10.

[0004] The semiconductor device 10 is powered by a battery 106. Thus,
the semiconductor device 10 may be a variety of different, special purpose processing

systems within a number of different devices, such as mobile phones, PDAs, handheld



sem conductor device 10 is the power consunption traits of each enbedded
constituent conponent including the nenories 102-105. [0005] The power
consuned W9 20uctisErbedded nmenories is typically nmeasures#Cadgisaoooountssnat i on
of the dynam c or active power and the standby or static power.

St andby/ static power is generally consi dered the off-state current |eakage
that occurs even when the device is considered off. Wiile static power used

to be a preblies,id theelikandahehe esnsiiRRitloq, iapdiesdd Ybovd, Wiam genafiad lthe been
controll ed throuawt}lthe use of head swi tches and foot switches. Dynanic
power , howseaicongyterflavicet I9ds Hhawraw e saBIHtionras 96 §adncrabeddph corstitucsh’ s
interacti on, 'é@engim%gt ein§en§c§rielsllog_q|a§i dered an area where power savings
can be achieved. Becaus élynamc power felates to how a particul ar

appl i cation accg8®Esd nenorfhe maveefoohsumud by sacidembedded maneriaf seppipalbnpt ed
in order to bring the power down. SUVMARY [ 0006] Variouys representative
enbodi ment SNGPUERES i AAERRIPF PNy %ﬁ” the elyngmiredin?§five JISGH éﬁ%’ dhg étﬁlf“ﬁt}’u?reﬁatﬂ‘b

reduce dynagier PURHLFOREY %EPB-%eﬁeﬂmWBMsﬁé}g@%&e@ftﬂs{aY@& 1&k 2y
interface for 1 nput/output conmunications, a decoder coupled to the nmenory

i nt erface, oaturk ewst whamthpenvcy isswbsidencd péf. tWhile statd paecrmsedtoybecepiloblenbi t
lines and word |ines, and several multiplexers, coupled to the nor

i nterface. Aot ShmpRL BORIP PO ETTALY PRER SRIGEIG HIeR e i 8 f s
modi fied spehd tshakhQasdt Fo0- lid@¥s| NOLRARR FdvdNTbABeE, Qfhidl lis hd pbivees
dedi cated for that menory conponent and a portion of all of the word |ines
dedi cat ed tconsuneption Mesad. orBatanpiicatings inggvegtionorith hendpiary.l ip mield cprsidanéd arenced
by the nunmber of word lines in %achhsub& arg ay b(]rt | i nes end1 up tshorter
when | ess than" tHE PARET Y& TRIMBROCSFIRETH 1B aLCapBamicPUHdd RS daLRY @
sub-array. plhRubR@pplegen AtécstdsnBemésdusent apass bad centroMir€ Biiére friggsicd he
dynam ¢ power consunption. The nultiplexers are used to assist the

sel ection éﬂlofﬁét%bﬁ%éﬁpg‘t‘,fﬁf—mlhy based on at |east a part of the address
received at the nenory interface. | Vv RBRT esent ati ve enmbodi ments of the
present invention relate to nenories that 1nclude a plurality of interface

ports and at |east two sub-arrays, each having an instance of all of the
bit lines of thd0&iory antraupacpricantadifve adnhbodimetie ofithe invention relate to

memory components configured to reduce dynamic power consumption. A memory
component includes a memory interface for input/output communications, a decoder
coupled to the memory interface, at least two memory sub-arrays that include memory
cells, bit lines and word lines, and several multiplexers coupled to the memory interface.
To accomplish the power reduction, the memory architecture is modified such that each
sub-array includes an instance of all bit lines dedicated for that memory component and
a portion of all of the word lines dedicated to the memory. Because the length of the bit
lines is influenced by the number of word lines in each sub-array, bit lines end up
shorter when less than the entire number of word lines are included in each sub-array.
The shortened bit lines reduce capacitance, which reduces the dynamic power
consumption. The multiplexers are used to assist the selection of the correct sub-array
based on at least a part of the address received at the memory interface.

[0007] Representative embodiments of the present invention relate to
memories that include a plurality of interface ports and at least two sub-arrays, each
having an instance of all of the bit lines of the memory and a portion of all of the word
lines of the memory. The memory also includes a decoder coupled to the sub-arrays
and which is configured to control the word lines. The memory has multiplexers

coupled to each of the plurality of interface ports and the decoder. The multiplexers are



lines of the nmenory. The nenory al so includes a decoder coupled to the
sub-arrays and which is configured to control the word |lines. The nenory
has nul t iwbererss2zyéupl ed to each of the plurality of i nPerfusec@opersss and
t he decoder. The nultipl exers areoperable to cause selection of the
appropri ate sub-array based upon at |least a portion of a received nenory
cell address. [0008] Additional representative enbodi nents of the present

i nvention ro?b@bl% th @aliRtsaRds0if 6f th@&Eplffo@ﬁ_ﬁﬂé lsub@rray Bessdnipoh AatcabtNChdtdes of
formng at [east two subarrays each having a plurality of menory cells,

coupl i ng a adeEdGErMeBeEEH 26@Eks- of the sub-arrays, creating a set of bit
lines in each Of[%(?({?ﬁ’ sub- %c{dﬂ%ﬁlawgﬁorégsf[egtaﬁﬁée: Qn@ﬁ%l}l&%% @f‘tﬂe'}ﬁé@ﬁ gnvgflti(lixpe

total nunber of | i nes accessl y, and cre nunber
of word | i nesateito regbddsofor @ ichriag raysmoouthae theatdeo figneng at Rastheodaboder .
The nunber of morg lines in each sub-array is Jess than all of the word

li nes providd@d sa5p hexingriep wttbr 9Ff memery st houaling? drcadsabedveet mchidhe or

more mul ti @#16-%{%5%, %%ﬂh?g stQoft B LiH&CHRARED %f‘ghecs%fdrﬂl § %eiaegnr bAG! dot hal n

sel ection of the appropriate sub-array based on nmenbry address | nformation.

[ 0009] Fur tilséance efr ths entahtnuwdeemb ddi freext gscasbsiblbgo pthe seerhotynwedtdramninged at e
to nenories that are made .up of menory interface, a decoder, coupl to
the. monror y HAEE paverd e if ShalbF 5ubrek aust anorpete Heeuert atte
includi ng gufdbesbf vost Bk iRbd®sublardl lis Rk thah REDPhe WHRI INRIPEYiddfoR i | 1 St
portion of a set of all word lines of the nmenory, and a second nenory bl ock

coupl ed t o thheetoenddhe armthadhelbeidiohglca femming@nt o5 mame inzitlfiplaxas comdedita bi t

| i nes and second rtioen of .the.set o [ 1 rd lines, The nenory, al so
hel odand I RERRS RR PR b il Blesfon oL dobloRfee SR &
facilitat e nsx@h@gtatdnrsohf@natior. the first or second nenory bl ocks responsive

to information received at the nenory interface. [0010] The foregoing has
outlined rather [8094dl y t hartherrenresshiabye t @ebasdimants oofv et RErssntofnviepon

present | IO Al LS, bt SAEFLELL AR, BT ARl eR

of the invemmay imcthcde fisaidned thakecoupiddeto thbidebodeoraml tifkduditipjaefitst of

he art ¢ hatUba e ALEpPE SReAIUNE FREIFY EbhBBUPIRE st S ord 5ol

readily utigd 26foRS afd R3&dohd M dc¥ BEpIRA to the decoder and including a second
instantiation of the all bit lines and a second portion of the set of all word lines. The
memory also includes a selector coupled to the memory interface and configured to
facilitate selection of one of the first or second memory blocks responsive to
information received at the memory interface.

[0010] The foregoing has outlined rather broadly the features and
technical advantages of the present invention in order that the detailed description of the
invention that follows may be better understood. Additional features and advantages of
the invention will be described hereinafter which form the subject of the claims of the
invention. It should be appreciated by those skilled in the art that the conception and
specific embodiment disclosed may be readily utilized as a basis for modifying or
designing other structures for carrying out the same purposes of the present invention.

It should also be realized by those skilled in the art that such equivalent constructions do
not depart from the spirit and scope of the invention as set forth in the appended claims.
The novel features which are believed to be characteristic of the invention, both as to its
organization and method of operation, together with further objects and advantages will

be better understood from the following description when considered in connection with



designing other structures for carrying out the sane purposes of the
present invention. It should also be realized by those skilled in the art

t hat suchwequéwiEBEAt constructions do not depart from tRETASR0000480 Scope
of the invention as set forth in the appended cl ai ms. The novel features
whi ch are believed to be characteristicd4f the invention, both as to its
organi zati on and net hod of operation, together with further objects and
advant ages tNd hécobpaRfiht SgutRIBristO0d dxpRERIy hadéslob@Vhdgevde Shat ¢ch @T thdren
considered in connection wththe acconpanying figures. It is to be
expressly didEssisorgyidedvieydhc purgse @iciHugfationeand; deseeBtions oploondiéd tPbr t he
pur pose of .jl tratian. i pt 4 . s not intended as a
definition I@Fﬁﬁeas|%idﬁ]ﬁplél%ggfgﬁgﬁ{ﬁfﬁsg‘gsfetﬁ?pfeﬁ%/ae{ﬁ@gﬂﬁsm EF DESCRI PTI ON OF THE
DRAW NGS [ 0011] For a noBRIEBMHSSRIPTIONIGE afidi DRAWINGE® present invention,
reference is now made to the follow ng descriptions taken in conjunction
with the acconp ing draw ngs, in which: 012] FIGURE 1 is a diagram
illustrating a j&%ﬁéard seff ottt O PHEYi ?SagéT@]o f S?“igwggﬁmock

di- agram i | Lggtngd if9o® Mhaddarde T6RIMg dQGHtHonE tRRE 3 cdrfurfktiBh Of#h dhagr am
illustrating another standard nenory; FOOlS] FIGURE 4 is & bl ock diagram

i |1 ustrati ngcanrmpmgydropmizs,gumddhaccording to the teachings of this

di scl osure; [00 | GURE 5 . bl ock,. di agram.il.lustrating anot her menory
conf1 gur ed acconli co « FAOHRIEHTHoC St B 0ibo 3L GPbef BB raheie 6
is a plot geuparing the dynam c power of a standard nenory and one

enbodi nrent of a nmenory configured according to the teachings of this

di scl osure; and [§®318] FI @ﬁ%Rﬁii’-§aablp¢1©¢s@gramﬂlwtrqa@graaetqnﬁgrden@mwe bl ocks
for inplementati f one i ment of,the .t i t hi [ re.
DETAI LED DESCRI P [001 A paoxf/t\’}aorcpi glagg%ngrlggi%%ﬁ%a%{t?&eeg SEIgRY
conbi nat i ome@horyhe capacitance of the bit Iine switched at sone rate, the
supply voltage or sw ng vo

[0015] FI&%%E]:E 2 fis a block diagram illustrating a memory configured
according to the teachings of this disclosure;

[0016] FIGURE 5 is a block diagram illustrating another memory
configured according to the teachings of this disclosure;

[0017] FIGURE 6 is a plot comparing the dynamic power of a standard

memory and one embodiment of a memory configured according to the teachings of this

disclosure; and

[0018] FIGURE 7 is a flowchart illustrating example blocks for
implementation of one embodiment of the teachings of this disclosure.
DETAILED DESCRIPTION
[0019] Dynamic power in memory is measured as a combination of the

capacitance of the bit line switched at some rate, the supply voltage or swing voltage of
the memory, and the frequency of operation, i.e., the frequency that the bit line is
actually switched. Dynamic power of a memory can be represented by the following
formula:

Pow=CV?> « (1)

[0020] Where ‘C’ is the total capacitance switched at a rate ‘a,,” “f’ is the
frequency of operation, and “V’ is the supply voltage of the memory structure. Thus, in
order to reduce the dynamic power in a memory structure, any of C, V, f, or o may be

decreased.



the nenory, and the frequency of operation, i.e., the frequency that the
bit line is actually switched. Dynam c power of a nmenory can be represented
by the fovbDaewwigsi’er mul a: PDYN = C V2 a (1) [0020] Wher @CTOS2@9lmsst ot al
capacitance switched at a rate 'a,' '/' is the frequency of operation, and
"V is the supply voltage of the nenory structure. Thus, in order to reduce
the dynam c power in a nenory structure, any of C, V, / , or a may be

decr eased. [ 0021]jo®Raguci ng RedlitiagevolfapedBrgedhcy Olor ratce willl Hesdess e@dmamiynam ¢
power. However, reducing voltage, frequency, or rate also reduces

per f or mnc®OWAS slewteyerd dedusing Yrjtagapiequensic @ irate gdsonredycas rsriRppEcsenty i ci al
sol uti on. %8&9‘&%&&&? éﬁgéﬁa%cé’ s s%&?asbfhé rﬁdd g%e&gfcﬁdﬁ T088n. ﬁgcag%%g pénngﬂ{?e of

that bit |ine,’ capac ortenln

[ 0022] Tur mflttg: lm)h\net @et&hﬁw@l&h& calﬁcilﬁdme lof Chaabllt ame |cﬁp5dmam by bstgdatedigy a
st andard rre % i menory 20 conprises a pre-decoder 201, a decoder
203, and Sl§ %Bféle 840¢- and 204- 2. The sub-array 204-1 has bit |ines

205-1 - 205 -M wor d each
of bit Iines 20 qm 205- njx{!“l‘érﬂg 760 FIGURER. B b6k alggr ahﬁ%%%?‘gﬁ%@rg?gﬁgcell

207-[1,1] - 20idafdNnbdty 2Gi fihe amdnyqrytZﬁ)ecosmpnsas p gyc-2&ebder 20npardesedert108,

TeTory e ¢ Sty Y Pt J0by R iy O B it s BB T S REE b e

decoder 203ydrdghbdiess-nardeline « éid MﬁemcaQ@ofleach%@%nmnw@os.wu 205dk4/¥ €nd he
sel ected one of the word |ines 206-1 - 206-N urlngorea and wite

processi ng.Wosi finea 2061 -+ RBOPY arcl mpmodr ¢aller7dg] + 20208 MER Snudilerhe-tiavr 2 +
1) - 208-M 205- 2 Q
rbad and wltEn ohboRET e, s Raehl 0PI PS5 2 2058 Rl Fengrh

of "L." [O@RSIntctetipn of drAdRies 203-(VRL e Mes203PpLind the Moad lih&y206-1 R2e6E ace
209, which, in the exanpl e enbodi nent depicted in FIGURE 2, includes input
ports Ad (Mdrﬂ@s@ecowngﬁ drakydes mrpbelatf) drivgsel 20¢-(w i 208N tpfewpt drige dirier

201 1, 5930y 0kl S0, L SNy G560 BRI
recei ved, Siiladgatebitddd drvees26®d — 208-M/2 and 208-(M/2 + 1) — 208-M drive bit
lines 205-1 — 205-M/2 and 205-(M/2 + 1) — 205-M during read and write processing.
Each of the bit lines 205-1 — 205-M has a length of ‘L.’
[0023] The pre-decoder 201 receives input from an input interface 209,
which, in the example embodiment depicted in FIGURE 2, includes input ports Ad
(Address), Ck (Clock), R (Read), and W (Write). The pre-decoder 201 provides an
initial decoding to the input. The decoder 203 consumes the initially decoded output of
the pre-decoder 201. Based on the address input received, the decoder 203 finds and
activates the appropriate word line by activating the appropriate one of the word line
drivers 202-1 — 202-N. This will activate each of the memory cells along the activated
word line. The address will further be used to identify the appropriate the bit line to
activate using the appropriate one of bit line drivers 208-1 — 208-M/2 or 208-(M/2 + 1)
— 208-M. Depending on whether a read or write is being performed, the bit line will
either cause data to be read from the memory cell or written into the cell.
[0024] FIGURE 3 is a block diagram illustrating a standard memory 30.
The memory 30 is similar in structure to the memory 20 (FIGURE 2) and includes
memory cells at the intersections of the bit lines d0-d15, in the sub-array 302-1, and the
bit lines d16-d31, in the sub-array 302-2, with the word lines WL3-0 — WL3-191. The

specific embodiment of the memory 30 has 32 bit lines. The address size will normally



activates the appropriate word |line by activating the appropriate one of
the word line drivers 202-1 - 202-N. This will activate each of the nenory
cel | s al owg 200ve158a75i vat ed word |ine. The address wi || fecrhseodes1ssed to
identify the appropriate the bit line to activate using the appropriate one
of bit line drivers 208-1 - 208-M2 or 208-(M2 + 1) - 208-M Dependi ng on
whether a read or wite is being perforned, the bit line will either cause

data to be deeadinerta@miaREnie ARmpeet wordr linkk itd betheluted. tihe nedhdry 30QReddn
FIGURE 3 is a block diagramillustrati ng a standard nenory 30. The nenory

30 is sim I8t padrsss ek Blustrates BRdiIERS yARCS-Pit|addss ) Slefﬁelenhtg deféne #enor y
cells at ”aﬂiiﬂe% fa @f lgg%szsl%‘;wya%%%kt HolWaES:, ggszﬂéj%lméﬁh ?%sgg&g? 31&{ Ay ,o£02-1

and the bit Tine he sub-array I'nes
W30 O - WtROwbEH linckhie thpemkinnmm edihesy spaoé. The tivenorp30riy ilBBtrhed vdth b2
|l ines. The address size wll nor n’gl I ydgésrm’ ne the maxi num nunber of word

lines to b&qrhlneRegoss thicsubeartpy S8¢ 17883V41- 8- bit address and illustrates
32 bit lines. Ajygspit add{rh%sf’éot ﬁntsé’fftilb?d ‘?;{b\t,\r%%@ Weich ReuRMnRALF §P§pa§f’§€fe '?Le

up to 256 word Ilnes However, IS not yS necessary to use al
word | i nes arqa talkom upeodi nhﬁmrantdnémorsnacmaal foinms areath rectB@ulas shdpeu Jhisathepe wi t h

192 word |i.nes acr s the 30 nd 302- 025] . The fo rint
of the memit Jrogece utepal Wi Aeol Spoe Yoo dOka PaRate By s

sem conductgy nimb&’ biablt 11fn@§ - @31t althis #y V\ﬁ&hﬁé‘@%@faﬁ@ hARKirretiN SnahBRRiré®
produced by the number of word |ines, 300 - W30-191, substantially

exceedi ng tsnarinsivesatest lopg bit lingsswhigh, mauml, reﬁuits 111 Wg@: adpagidgnses (Gal thet of
currently rranuf E §n » nories creat es n r}gr r n J[?landnltrl{r’n’
results in éf?gl@) hen 4¥ atnéﬁc%owe(r(f?él)surpﬂé? drive°up’ tVY1 alﬁ/n e o Reipny
consunpt i Ol’ﬂ@ctMyilﬁ@\&EdS tprivd, stpnbhoutibaltd dafctesparRyor Bleeksangtheasendi@aidpétont |
signal routing to dif%)erent parts or bl ocks on the sem conductor chip can

become pr olshéngni kecpue raldenggfinb f%fW»“@c&“ﬁh@dP%Fﬁ“&‘ﬁ%p—“@a%é%esﬁ&t EKNIEE 28C t he
coverage argg., g&gé\ﬁg; ﬁ'ﬁﬁ&ch@“?sﬁ @aﬁ'ﬁéfﬁ&y GOl tb'lc?ck'tb{e %ﬁﬁ%ﬁpfcgﬁon

communi cation s rom ttavel i ng 1n the stral g st possI
bet ween t wsignal fibma.trayOIRRGH tResttaagtgedt possitdotipe bethveethauepaddi ti onal
short com ngs reI d to the hyS| C manuf act ur i ng limtations i pﬁtscal i ng

t hese devi ces. dramﬁeﬁ a@%%%nfﬂ%tﬁ haveeadd H’@§F‘]ggl"°éﬁ9w1%ﬁ§n’i§ d &rners
may appear (yehly s%éa@rnpanwac% gﬁrﬂﬂmd;l@lmcsemﬂgnﬁés@aem& COMRHBhwS Gh §RD-

Mor eover, the COI'TpUt er desi gl% envi ronment
computer-aided design environment, corners rnay appear very sharp in the graphical

confines of the computer screen. Moreover, the computer design environment may
allow for components to be “bent” or shaped to fit the non-uniform open areas of the
semiconductor area. However, when it comes to the printing and lithography of those
sharp-cornered or non-customary shapes into the actual semiconductor material, corners
become rounded off. It is simply very difficult, if not impossible, for current
lithographic technology to produce perfectly sharp corners or complicated shapes. With
a designed rectangular or irregular shape, as it becomes smaller and smaller in the
semiconductor material, the rounding eventually creates an object that will likely not be
printable and/or etchable onto the semiconductor material.

[0027] FIGURE 4 is a block diagram illustrating a memory 40
configured according to one embodiment of the present invention. The memory 40 has
the same total number of bit lines (d0-d31) and word lines (WL2;-0 — WL,;-191) as the
memory 30 (FIGURE 3). In order to reduce the bit line capacitance in the memory 40,
the memory 40 is figuratively “folded” over. In reference to memory 30 (FIGURE 3),
the sub-array 302-1 can be shown in halves, Al and A2. When the memory is “folded”



al l ow for conponents to be "bent" or shaped to fit the non-uniform open
areas of the sem conductor area. However, when it conmes to the printing and
| i t hogr apig 2069/t5827Se shar p- cornered or non-custonmary shapeaszemwo4tsie act ual
sem conductor material, corners becone rounded off. It is sinply very
difficult, if not inpossible, for currem I|ithographic technology to
produce perfectly sharp corners or conplicated shapes. Wth a desi gned

rect angul alover, instéad@fl A1 abd AREHIRS oh toPEL OSSR ih @rtaRndd Skiahy @éctirgld he
sem conductor material, the roundi ng eventually creates an object that wll

li kel y not “Hth sl oftthe bt lingsnst albeithamioad bitsethetsab-sary dB3d et mamont 1 |
[0027] FI G ' k.. di agram i | rat.i : i

accordi nthlJA(?goonﬁ—gu %@ﬁﬂﬁ (r%’gln]fe%g% {’%gﬂ %)rs %ﬁe%tr%%r&g%ﬁ?ﬁﬁng@ £f Igﬂqn%%@%b%%[ ﬁgs t he
same total thwbivéimcof{ddbdil)landeamlf efothd 3dgrd dimds WHTLA,-0 i-NBE(-PER 1TRE subMiZayl- 191)
as the menory 30, (FIGURE 3). In order to reduce the bit |ine capacitance in
t he nemory%-,% ﬁﬁ@lwprapgﬁslgmes Blsbegideds? veibyanothyr @ﬁant@\tﬂep.ofﬂil ?é&ért&hce to
menory 30 %@Ed , = p : heywn i/p  h e and
A2. \Wen tglgE rrl)rj;l))iaélh'r}]ﬁ %?%&ﬁg@y,tﬁgﬁlgggg&op@kﬁo and \Xgmbgdilz'gs%eﬁétl%b of
one anot hera¢hofatht alib-aemys 4$03-hayd A%-Ldrghelfwiftthe Watd linds, thedemyith of thedst and
all of the word.lines, the sub- ay 403-1 of the nenory 4Q i i.gured
o tn A bedtie TS sotlde alt b it Fk doredt SR mertne ra FISORE ST %ot
the bit | ingse 6OndiLlinalthehibdmaboldionaitof iaespldtkil, @ VEAD: Hich The
sub-array 403-2, siml| arlfy, configures Bl beside B2 wi th anot her

i nst ant i at icorrespondy 1o fplf efttbe Biymaniic pew cf. diylog@wpr, dneinevh éoaspiirofild mewporyt he
word lines (W40-96 - 40- .191) . caus each of the sub-arrays 403-1 and
9032 has. AQIFDE TE Asoluiitien] s SEERSRspHE GRcPindrbPerREL RTedr o
equal to hakfigef the word line length of the menory 30 (FIGURE 3). Half of

the bit line length corresgonds to half of the capacitance, C40 = C30/ 2,
whi ch correspond®038 hal f Ioshauik bayatedi haphbgerariony cebodimentshel thepresst pri nt

of the ne u ' at i ad |y gﬂa{ é ich is. h
nor e bene]Eriq 15:‘%/63 Qltlgﬁ o%%)(ggéeg?&gg{éh?g% ilf)eglz%lhﬁ%t shguﬁﬁg%ggy#\g?eldb?rh@tl%e
vari ous entrodbesidd B10ofBdthaecpioas efitAli kBl i sharenthy samsowdrd lienakipésdad, byt

vi ewed as having the sub-array. 403-1 conprising A beside Bl. Both regions
of Al and BTy e bib aghe SWHETY. KE0RIMEeRSe8d Bhshues Perems YHE g

lines. Simlgfclots, Blﬁ%a‘?’@Sdiﬁéreﬁ@bﬁqgle§25§ﬁﬁ§%£§1éls§chﬁﬁ%&um{é@ as being
beside each other in the sub-array 403-2.

[0029] The pre-decoder 400 includes bit line drivers 404 and
multiplexers 405. The multiplexers 405 are used in determining which sub-array to
access when a read or write process is initiated. Using input of a bit line identifier and
at least a portion of the memory cell address, the multiplexers 405 will determine
whether to access the sub-array 403-1 or 403-2. For example, the bit line d0, depending
on the address range, could be in either the sub-array 403-1 or 403-2. Considering the
configuration illustrated in FIGURE 4, if the address range is 95 or less, then the sub-
array 403-1 will be selected by the multiplexers 405. Otherwise, if the address range is
96 or greater, then the sub-array 403-2 will be selected by the multiplexers 405.

[0030] In order to implement the logic for the multiplexers 405, the
division of the memory 40 is considered. With 192 word lines in the embodiment
depicted in FIGURE 4, an 8-bit address is used (bits “A0-A7”, with A7 being the most
significant bit (MSB)). The division of the memory 40 takes place in the middle of the
total word lines provided for the memory 40, or at number 95. Therefore, a

determination is first made as to how many of the MSBs of the 8-bit address will allow



addresses, but have different bit lines, so they may al so be conceptuali zed
as being beside each other in the sub-array 403-2. [0029] The pre-decoder
400 i ncl et tssi7sne drivers 404 and mul tipl exers 405. PCnascaiviousBEXEr S
405 are used in determ ning which sub-array to access when a read or wite
process is initiated. Using input of a &t line identifier and at least a
portion of the nenory cell address, the nultiplexers 405 wll determ ne

whet her t 0 sagm@gsodshige st br e tewns#oa -pbiIbeflsnthe Fadrd 6%, BWLLPES, bh tthd | ne
dq, depending on the address range, could be in either the sub-array 403-1

or 403-2. cubrafraePind. ankthe overd Goe 201 Wikai-Po.u8 theatborray 40PEURE singls MSHhe
address rangqi ng%d&loﬁﬁ% m&ﬂ&f}i z@d‘tﬁhogek’ég@meﬂxhl‘éﬂﬁa&am} lq %es%?'/:?scﬁoﬁée’dr by

the nultiplexers erw se, ess range 1s 9o or grea
t hen t he subewa, bagaud®OBreZnasvhbily 40eusse he Sttédadalyest hite mathlt pasbidkeetddre$®Spack 0O 30]

In order tq i ment the logic for the | tiplexers 405, the division of
the menmory 2éé-n}féfﬁeélﬁgked\4§§dgngrﬁ userh thgoradeulatpbgansyiqnyEomm Reesaping e Hpi ct ed
in Fl GURE -1hi,t ' -a‘%ﬁa‘ﬁzch by 190 A7 1 WM ' e nost
significanéngggo%@g%ffag$ﬁg%§%%%sio é?b%ﬁéuﬁﬁﬁﬁﬁgmi%M?% e@g%fggggyaothe
m ddl e of tIB2 (Lot 2l) invead dfidress theowé¢rdeny 40ois cohBguredroiugiGhe eranahechiiiier 95.

Therefore, a termnation is first de as to, how f_the MBBs of the
L s S e it 3SR ey e i 8 e
the word |i408 whuld W d6htIing 0 difd6t &ebssab "cl‘?é/su‘ﬂ)oﬁra%im@mfotrhﬁe Werdlihdshe 96,

W.40-96, in the sub-array 403-2. A single MSB could not be used for the
menory 40 t188d¥tleriP neWikhi-¢h7)sayn drqugh thoplacseces tocaidgn abthesk wbul/eiespedause

the nenory A0 uses an8sbit, address,,the total possible address.sp is
56, 11 hderiiER e Ry ncdaaSioa, Rk R R Bp AR BRI
accessi ng twird sliHeass ay tHOSpekifid cRABHS Sill0Graide irs FIGERIERY, 4R3followad thedecur
at the 128th word line, WJ40- 127 (i.e., 27) instead of 95, as the nenory

40 i s conf ifgfirdecontralsselectian by A MBPMEESW981 d cause an incorrect napping

of the sub-arrays 403-1 and 403-2. tjpl exers 405 woul d be conti nui ng
to direct access to the sub-arrayAzgggiiﬁ%fk¥H§ word lines 96 - 128

(WL40-95 - W.40-127) even though the physical |ocation of these word |ines
is in the sub-array 403-2 in the menory 40. In order to obtain an accurate
transition at tHe03drd | i Adc8Forcntht meulsplexdrs oS exlhmghal tblsklestt thatddtairay

I GURE 4 LR, 9l O08kd B e Q5 VSR A e R5HETPr B K25C2) s

mul ti pl exe
are 1-0. When either of those two combinations are encountered, the multiplexers 405

will signal to the select sub-array 206-2.

[0032] It should be noted that in various additional and/or alternative
embodiments of the present invention, the specific logic formula used by the
multiplexers will reflect the division selected between the sub-arrays and the total
number of word lines used by the particular memory. For example, in a memory
utilizing 256 word lines and an 8-bit address, and two sub-arrays are selected each
having exactly one-half of the total word lines, then only the MSB, A7, would be
examined. In such an embodiment, if A7 is 0 then the desired bit line will be in the first
sub-array, otherwise, the desired bit line will be in the second sub-array.

[0033] In practice, not all of the available memory capacity may be
necessary. In a second example, where an 8-bit address is used and only 128 word lines
are needed to provide sufficient memory capacity, the multiplexers would look to the

last two MSBs, A7 and A6, with the logic function:



A7 -J6 + -A6 -A5 [0031] Therefore, the nmultiplexers 405 will signal to
sel ect the sub-array 206-1 until it detects the three (3) MSBs of the
address aweo 2009158276r the two (2) MSBs are 1-0. When eit ir€m/uskoooloemsel t wo
conmbi nations are encountered, the nultiplexers 405 will signal to the

sel ect sub-array 206-2. [0032] It shoul @ be noted that in various
additional and/or alternative enbodi nents of the present invention, the
specific logic formula used by the nultiplexers will reflect the division
sel ected between the sub-arrays and -dhe A7ot44l nunber of word |ines used by
the particular nenory. For exanple, in a nenory utilizing 256 word |ines
and an 8-bit address, and two sub-arrays are sel ected each having exactly
one-half of the total word lines, then only the MsSB, A7, would be exam ned.

I n such an embodqpemt, if 1Ahdusd mrtﬂaerbetnla&ddm&ﬂ thedehith oklﬂﬁhebwunles Reahy the
first sub-array, otherwise, the desired bit line wll be in the second

sub-array. PRODSBY sub-agexndnithe variers afditipnal tand/onalicmaive ovhedigeninphdhe y may
be necessa Mesehﬂn@e&%%gﬂ%r ?é‘ AR GAMESU %ﬁdﬁlopélt“f@ﬂﬂ{ S0t doﬁﬁgérﬁ{’gf ﬂ"gﬁle onl'y

128 word | ifrhes are nee provi |C|en menor y¥ capacl

mul ti pl exereﬁlbwuﬂledltd @0 kihé Q)réd’d:ﬁt li@shtibmoard/SRs , linkteRAIcAG to Whé tohfigurhigi C
function: Al_ -A b+Al -A6 [0034] It should further be noted that the |l ength
of the b|t‘*Pﬁ%@lPﬁ(aﬁﬁEﬁhrtlcular sub-array in the various additional

and/ or alternati nbodi f< t:he n b h
(V63 :'f‘gﬂtﬁl]ip 5 tii€, PHREE! &1aéﬁ¥ﬁ2§l{é§f (‘:[)1 Ya ﬁlefﬂbﬁ ﬁ){;

reduced by addltlon | "folding” or configuring ments o
present i nvenfigwed acw@rdiog té ong bmhomnieat yf the p:rb@nt:mwéilt@nr athomedepy c0ed in

FI GURE 4. [0035] FlIGURE.S5 i.s ra .1 us ti . menor 0

cont | gur ed MR Lo RETe b dripe S edriveES ot nd FuliTERE 30 hermor y
50 is made cYpnRfh @&cBA&- ﬂﬁcﬁl‘ij&ﬁu‘tﬁg&gays'm[%' NGstlhd of I ﬂ&?dl%‘ Heern@ly apd

mul tipl exers 507, a common decoder 501, and sub-arrays 2-505. I nstead of

"fol di ng" ey rems: ys shayar naEiKHéRuEe&, ﬂmm@m@WSO ms £0 Ed4w1th he sebraoRys 50 i s
configured. "fold tinmes

“aoul ting 1 b BuBeTG L b iR b BuB bl e Sl rioE s
"folding" agtuetd YefdeangoldRpl igtibily gneas koo gusiib-Ack aY SubAaaR0503-805 to
have a complete set of bit lines, BL-0 — BL-M, but only a portion of the total number of
addressable word lines, WL-0 — WL-N. As illustrated in FIGURE 35, the sub-array 502
has the word lines WL-0 — WL-(N/4 — 1), the sub-array 503 has the word lines WL-
(N/4) — WL-(N/2 — 1), the sub-array 504 has the word lines WL-(N/2) — WL-(3/4 N —
1), and the sub-array 505 has the word lines WL-(3/4 N — 1) - WL-N.
[0036] By further dividing the number of word lines in each of the sub-
arrays 502-505, the corresponding bit lines, BL-0 — BL-M, are shorter, i.c., length Ls.
In comparison to the memory 20 (FIGURE 2), Ls = L/4. Thus, the memory 50 would
have one-quarter the capacitance and one-quarter of the dynamic power requirements as
the memory 20 (FIGURE 2). In comparison to the memory 40 (FIGURE 4), if each of
the variables were the same, the capacitance of the memory 50 based on the length, Ls,
would be equivalent to %2 of Cyq.
[0037] The pre-decoder 500 handles accessing the additional sub-arrays
through the multiplexers 507. Using input of the bit line number and word line address,
the multiplexers 507 are able to accurately select the correct one of the sub-arrays 502-
505. The multiplexers 507 examine a given set of MSBs of the word line address. The

specific number of MSBs to be examined will have been determined based on the



have a conplete set of bit lines, BL-O- BL-M but only a portion of the
total nunber of addressable word lines, W.-O - W.-N. As illustrated in

FI GURE 5,woheo%siskz7array 502 has the word lines W.- O - WPECTN/S4009/04)881 t he
sub-array 503 has the word lines W.- (N4) - W-(N2 - 1), the sub-array
504 has the word |ines W- (N/2) - W.-(31@ N - 1), and the sub-array 505 has

the word lines W.-(3/4 N - - W.-N. [0036] By further dividing the nunber
of word |i m@mbenoe@el 1afes Et@néwhﬁ_rﬂﬁ@msnﬁ%amal ad the dedkibe pPRIACHIaGhJai fbr
lines, BL-O - BL- I\/l are shorter, i.e., length L5. In conparison to the
menory 20 (eF‘F TRy = L/ 4. Thus, the nmenory 50 woul d have one- quarter

menory 20 EEF&&M"”&Q%@& Rl 06 YR POUTE FERRLERISYE Aol
the vari abl3@\RGERE R ceapaed hfinst arbatynhﬁmpm@ér dfhle: mreimory4 GO MEHERIEdn t he

| ength, L5, would be equivalent to V OC O The pre-decoder 500
handl es ac @é@sﬁoﬂgepwgn&ﬁ%t@aﬁwc RAST 3P MpPROTY rrr:‘iwrrhﬂ%e%m& VRdehines 1507

Usi ng i nputycQlssddhia R heﬂo?f’ 0 Uni€ihe 3RAd 1AE ‘Adéiﬂegbeb&gﬁllre? ﬁﬁ*gertfjﬂ? tH@*ﬂcEés@éc? Xers

507 are able to accurately select the correct one of the sub-arrays 502-
505. The mnﬂlamqrbrexérm tho Imewenyi 3k the dgéngtin of elie bit IMSBsiOecIISt bezomes gréatere

addr ess. ecific nu Bs to be exam ned wi.ll ‘hav

et or m ned "DUSEESUH PribrRER< b gE 4 TIRESOSERRTBATRGPn G hry BSt el |
as the divigpi Q@gﬂ%@étﬁﬁ shePHAURAE Poer RBRMIINTHHINALS A¥moP O3B afel £4JBEcH With @

pl ot conparing the dynamc power of the menory 30 of FIGURE 3 conpared

agai nst t hencdwsam wor;blrms iof the h@em@mﬁ@ 40 iy bt @EJRElmPloF’I@ﬂ Sﬁod}f’ﬂéml@sent S
the dynam ¢ nsARpHigh Dfthe Fend 4@9;;' AR teaiSIr% é a tallgisln arly 1 Essed
in the mendPyeBEoMSRETRL Q P%n}e g Betd Fgert Por"he M esed
menory cel lsam@ nidi@eMIPIoy 680, HbeceeNghdh o whe IRict 96 [snl%échiﬁ tHeodyasires
greater, which results in a substantially |inear m C power consurrptl on
fromO0 to PIwer dmpsidopnagabnioes siptikir gysl %dea caush dhmbit s %%ﬂhermry

cells are r i
seen in Pl ?Egpgo‘%% lr\qAI}I%{}érrtgﬁrtgq%éofv?\lgtra\{\?%%gﬂungtré%lﬁglgiﬁﬁg@%%}% Ség@gl ns to
i ncrease substoamtdsdl,d, wHichnsathiyalent tolfe,/3 dreordsiting atthe Rlood 1i6O9%. Ploneder

when the word ne 96 is reached, the dynam c power drops.do into a
simlar | ev@n M@W&Sr thi dYPRMISRORFE SICRHLY BICECaping @pi@rgih reac ing the Tast

word line, the word line 191. Here again, at the word line 191, the dynamic power
consumption of the memory 40 is P4 or P3¢/2. Thus, the overall dynamic power for the
memory 40, configured according to one embodiment of the present invention, is
approximately half the dynamic power of the memory 30.

[0039] FIGURE 7 is a flowchart illustrating example blocks
implemented for creating a memory structure configured according to one embodiment
of the present invention. In block 700, at least two sub-arrays are formed, each having
multiple memory cells. A common decoder is coupled, in block 701, between each of
the sub-arrays. In block 702, a set of bit lines is created in each of the sub-arrays
wherein each set contains an instance of the total number of bit lines accessible to the
memory. A number of word lines are created in each of the sub-arrays, in block 703.
Each word line is coupled at one end to the common decoder. The number of word
lines in each sub-array is less than all of the word lines provided for in the memory. In
block 704, one or more multiplexers is formed and configured to facilitate selection of
one of the sub-arrays based on address information.

[0040] Although the present invention and its advantages have been

described in detail, it should be understood that various changes, substitutions and



drops down imediately to the initial |ength. The maxi mnum power for the
menory 40 is shown as P40, which is equivalent to P30/2, before falling at
t he wor d wOoreos6s27pl ot 601 then further shows the dynanmPcTsaew/ogtsendi |y
increasing again until reaching the last word line, the word Iine 191. Here
again, at the word line 191, the dynam ¢lpower consunption of the nmenory 40
is P40 or P30/2. Thus, the overall dynam c power for the nenory 40,

confi gur ed aie@E6A bgh be @AE asRRAWIRLLt Bépalile PoOASEY spifiy @AY I0Bpe 0B the
approximately half the dynam c power of the menory 30. [0039] FIGURE 7 is a
fl owchart imVopgeR #6i dedined Mypthe Hirsedes Flapnendhersevdothec peone i tigthe nresest y
structure : | C I . dj [ tion.
I bl ook 7080 roh SEuRARRNLT b RARA TR MR tmbolpBRERE the pIREGR,
menory cel Insacheg ananofacties edeipositon ofl phaedy, meunb) methodOind bepyvdestribed in of
the sub-arrays. |n hlock 702, set of hit Jines |s created i.n each of the
sub- arrays%éﬁeeifn aHAk h ASeNCHnHINIEY élﬂHilﬁst SAteVibsreadily prgiats frsRthof bt
| i nes accesgd t JIE : rﬁb’r@@é’s 0 | OB i Br each
of the sub-%{a?{érC gasgrse&ltﬁggf ock {%%eél.tl%ach \/\/(E)ersélH}a}éﬁﬁelgsl’srlll @gﬁaﬁﬁféﬁ at o%@ggﬁgfto

t he conmmon nteodeeansT hecthedsher aépswpraentiynesisiing eaclates ub- lar dayeloped| 886 t han
all of the d lines provided for in the nenory. In block 704, one or nore
mul 1 pl exePSTPEn UL RIS BUFEER Plorgier b iali B8 £ spl GRdiSr t he
sub- arrays cBasgEnging adtHodiseitNHNCABEd BEreinl BOFBL WAliL&PHABrdiRe tPIRSERIent
invention and its aévanta es have been described in detail, it should be
under st ood mmtloWaAicwdm@%aﬂgee@,pesdﬁsisqlaumtair@me@ndlén trehugleivoHen dwir ssepsrade
herein wt hOLE[ lge arti ng firomn;t kllle asgli rit ngndils%op? Oa]:t '%he gmnvenéi on as

defi ned by SP%epé’ﬁgsesﬁ%leIB DG A REF R P RONLOY G &M g SLEHES: ©

appl i cati onteps. not intended to be linmted to the particular enbodi ments of
t he process, machi ne, manufacture, conposition of nmatter, neans, nethods
and steps described in the specification. As one of ordinary skill in the
art will readily appreciate fromthe disclosure of the present invention,
processes, machi nes, manufacture, conpositions of matter, neans, nethods,
or steps, presently existing or later to be devel oped that perform
substantially the same function or achieve substantially the sane result as
t he correspondi ng enbodi nents described herein may be utilized according to
the present invention. Accordingly, the appended clains are intended to
include within their scope



such processes, nmachi nes, manufacture, conpositions of matter, neans,

nmet hods, or steps. CLAIMS What is clainmed is: 1. A nenory conprising: a

pl ural i t ywof2oeaisea7face ports; at |east two sub-arrays, eazlusedoosaisdl at

| east two sub-arrays conprising an instance of all of a plurality of bit
lines of said nenory and a portion of alplurality of word |lines of said
menory; a decoder coupled to said at |east two sub-arrays and said
plurality of input/output ports, saidcdasader configured to control said
plurality of word lines; and a multiplexer coupled to each of said
plurality of |nput/output ports, wherein said nultiplexer is operable to
cause sel ection of VO vfleigeddsiat | east two sub-arrays based upon an
address of a nenory cell received at one or nore of said plurality of
interface ports. 2. g fREP ﬁ%a1n11 wherein said portion conprises
one- hal f of sald plurallty o ines of said nenory. 3. The nmenory of
claim1l furtheraqﬂm@hﬁﬁnﬂnmﬂﬂmqmnﬂdecoder coupled between said plurality of

interface ports ai d decoder i d predecoder processes said
I or mat | on f or D BTARPOHE G LariFIRCU 155 oRuBER PR G 1 wher ei n
each of salightaRe oPhll BPA Bluedlit 8F Bit nhw&ishfdmnehoﬂy%@raf@@t%mahﬁuem%ﬂ se at

| east two of: an address port; a clock port; a'read port; and a wite port.

5. The nenﬁwydbme$¢&wnﬁmwwweme|n a physi cal conflguratlon of said at |east

two sub-arrays, oS i.d, decode Iexer v footprlnt of
sard ooty + ma SR ERRR o f IR b R R SR P BRR B o1 e i

sai d pl ur alihgu/oafpurpdsrts, kdiddscdder E@Sigutddan cantrol said plurality of word lines; and
a multiplexer coupled to each of said plurality of input/output ports, wherein
said multiplexer is operable to cause selection of one of said at least two sub-arrays
based upon an address of a memory cell received at one or more of said plurality of

interface ports.

2. The memory of claim 1 wherein said portion comprises one-half of said

plurality of word lines of said memory.

3. The memory of claim 1 further comprising;:
a predecoder coupled between said plurality of interface ports and said decoder,

wherein said predecoder processes said information for operation of said decoder.

4. The memory of claim 1 wherein each of said one or more of said
plurality of interface ports comprise at least two of:

an address port;

a clock port;

a read port; and

a write port.

5. The memory of claim 1 wherein a physical configuration of said at least
two sub-arrays, said decoder, and said multiplexer provides a footprint of said memory

that is substantially square.

6. The memory of claim 1 wherein said plurality of word lines is less than a

total number of word lines addressable by said memory.



total nunber of word |ines addressable by said nmenory.7. The nenory of clam
1 wherein a set of nost significant bits (MSBs) of said address is used by
sai d nul twpl2e00erss176 sel ect said one of said at | east tweCIas2@9naisl 8. The
menory of claim7 wherein said set of MSBs is sel ected based on said
portion of said plurality of word linesl8n said at |east two sub-arrays. 9.
The nmenory of claim7 wherein said set of MSBs conprises a m ni mnum nunber

of MSBs that specifi qakhyenh@9nfcfayh Bwhe@isa tdt@Anped dgnibeinbro(M8BE) ¢t | east
two sub-arrays. 10. A nethod for.nanufacturing a nenory having reduced
dynani ¢ poweif addigstiipsebby sadripltlexesép wiaehpaid oagor sait #ileast Bro subaatayswo

sub-arrays each having a plurality of nmenory cells; coupling a conmobn

decoder 1o cach of sai ifind $aPk:iH9. D ALRLS o\ ISHL NAcReRTbGI i L 11 nES

in each of said two sub-arra erein each sal conprises an I nstance
of a total sadmoetionodf sbidtpliahgysofarard dimedinesaidoat $auisttwoesubrayrayf.or m ng a nunber
of word lines in each of said two sub-arrays, each of said nunber of word

| i i I t d t id decoder,, in i d nunber i
eos than al | o cai dRGrA Y RSP JUTHEE 68 o IO4SH: FOTRRYS Caam 8P g

one or nor @umbket bAVISKS fiifat SRR QYUY dbnti®y 4 BEAditidrAlEntSRMeEhI sald Afcalvoof said
at | east two sub-arrays based on address infornmation. 11. The net hod of

clai m 10 f @ebherysconprising: forming a menory interface to receive input
and transmt output, wherein said address infornmation is received via said

e 0 1120, 12 TORIES i L, Do ARG RALRSAT Mil oT
port; a readnpe@iptionasid metkod cempesing: 13. The method of claim 10 further
compri sing: forming at least two sub-arrays each having a plurality of memory cells;
coupling a common decoder to each of said at least two sub-arrays;
forming a set of bit lines in each of said two sub-arrays wherein each said set
comprises an instance of a total number of bit lines accessible to said memory;
forming a number of word lines in each of said two sub-arrays, each of said
number of word lines is coupled at one end to said common decoder, wherein said
number is less than all of said word lines provided for in said memory; and

forming one or more multiplexers configured to facilitate selection of one of said

at least two sub-arrays based on address information.

11.  The method of claim 10 further comprising:
forming a memory interface to receive input and transmit output, wherein said

address information is received via said memory interface.

12.  The method of claim 11, wherein forming said memory interface
comprises:
forming at least two of:
an address port;
a clock port;
a read port; and

a write port.

13. The method of claim 10 further comprising;:

constructing a pre-decoder connected to said common decoder.



constructing a pre-decoder connected to said conmon decoder. 14. A nmenory
conprising: a nenory interface; a decoder coupled to said nenory interface;
a first rmeoory/15806k coupl ed to said decoder, said firsPCrarsee0p/obissrk
conprising: a first instantiation of all bit lines of said nenory; and a
first portion of a set of all word line$4of said nenory; a second nenory
bl ock coupled to said decoder, said second nenory bl ock conprising: a
second instanti ayi on pfectRi@cahpriddwd: | ines; and a second portion of said
set of all word lines; and a selector coupled to said nenory interface and
configured to f&dn¢merytiatesfa¢esction of one of said first or second menory
bl ocks responsi i i IV .said nenory interface. 15. The
menory of cl ai m%idfg?%kpéﬁl%n%ﬁélgﬁgb1§%gr%ée-’decoder coupl ed between said
menory interface fagdnsacy Wdekog@pled 16 said decodensaiy foft mémombléekwher ei n sai d
menory interface conprises a plurality of input/output ports, wherein each
of said pl ¢PBPHEYEof i nput/output ports conprises one of: an address port,
a clock port, a read af4tinstiaioWor b€ bRAUEs ofishid hBSOREAR4Y of claim 14
wherein a footprint of saild nenory is substantially square. 18. The nenory
of claim 14 wherei n sdirst ponfier ofit sconf dowprd lsees of s&dtmanmiorppst si gni fi cant
bits (MSBs) of an address fqr one o aid . set of all word |ine 9. The
merory of 6l ai merAcudRaner Sl ublediS aSiodPt sBhorbrranerety dinsky s on

poi nt bet wegmpsiging: first and second portions.20. The nmenory of claim 14
further conprising: one or nore additional nmenory bl ocks coupled to said
decoder, said one or apeeandddsentiagnnlof peadral pitdinegkesdconpri si ng: an

addi tional instantiat ison %f %ai d fal ld bi[tf Iﬂ nes: and an addi ti onal portion
of said set of all wdrg-qGFRSTOn O sald sct ot all WOTGINCS, an

a selector coupled to said memory interface and configured to facilitate selection
of one of said first or second memory blocks responsive to information received at said

memory interface.

15. The memory of claim 14 further comprising:

a pre-decoder coupled between said memory interface and said decoder.

16.  The memory of claim 14 wherein said memory interface comprises a
plurality of input/output ports, wherein each of said plurality of input/output ports

comprises one of: an address port, a clock port, a read port, or a write port.

17.  The memory of claim 14 wherein a footprint of said memory is

substantially square.

18.  The memory of claim 14 wherein said information comprises a set of

most significant bits (MSBs) of an address for one of said set of all word lines.

19.  The memory of claim 14 wherein said set of MSBs correspond to a

transition point between said first and second portions.



wherein said selector further selects one of said first or second nenory
bl ocks or said one or nore additional nmenory bl ocks responsive to said

i nf or mat iwo 2p@csB7éd. 2 1. A nethod for reduci ng dynan eCpanerodnerssunpti on
in a nenory, said nethod conprising: formng at |east two nenory cell
sub-arrays within a floor plan of said d&nory; reducing a capacitance in a
set of bit lines in each of said at |east two nenory cell sub-arrays by

setting a | engthoof Sakandthdrylof oREMA fatik@roB@atiaga fraction of a total
nunber of word |ines accessfgl e to said nenor erein each set of bit

lines conpri ses %8R OF MSFaiicsel aemeriablogkiisepled o b drrodes e ges 8 BIES t 0
sai d ”e”m%dihftl%éprﬁé}mﬁ?'b‘flocfkﬁ?Sﬁlhﬁﬁn f said tot a! nunmber of word lines in

said at |east two neno Tays; coupling a common decoder to each
of said at |east tvvoamdmltmnaiehdtaxﬁuhmabf@ydaallhindiiné@ram'i ng one or nore

mul tipl exers configured to faIC|I|tate sel ecti on of one of said at |east two
menory cel | sub- arr ay8 2gditignel perianfead sehelalhweiddiest one of said

plurality %he?&fﬂ?@e{lé{ s@l@étbﬁfurt%@r scldM tdf@&'id‘ﬁr t@r%é@nﬁh%ﬂ&@ ot 9&1&' oor

plan of said nmenory results in a su tantla y square f print. The
met hod of ohaibmmdrdaddiidnabmemonpblosksrgspoheivaitngpidmiomiation ageivied. sai d
nmenory, said interface confi gured to receive input and transmt out put

wh d ad formatio d ¢
mohod of claimd 1 AUPERER gy S R P Badaiati nd oy &g

conmon decq&i@ﬁo@aﬁnﬁgﬁ{g gured to assist in decoding said address

i nformati on.
forming at least two memory cell sub-arrays within a floor plan of said memory;

reducing a capacitance in a set of bit lines in each of said at least two memory
cell sub-arrays by setting a length of said bit lines to accommodate a fraction of a total
number of word lines accessible to said memory, wherein each set of bit lines comprises
an instance of a total number of bit lines accessible to said memory;

forming said fraction of said total number of word lines in said at least two
memory cell sub-arrays;

coupling a common decoder to each of said at least two memory cell sub-arrays;
and

forming one or more multiplexers configured to facilitate selection of one of said
at least two memory cell sub-arrays based on address information of one of said

plurality of memory cells.

22.  The method of claim 21 wherein said floor plan of said memory results

in a substantially square foot print.

23. The method of claim 21 further comprising;:
forming an interface to said memory, said interface configured to receive input

and transmit output, wherein said address information is received via said interface.

24. The method of claim 21 further comprising;:
a pre-decoder coupled to said common decoder and configured to assist in

decoding said address information.



