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MEFHCD EOR SELECTI VELY WRI TI NG A BYTE OF A MEMORY WORD CONSI STI NG OF NANYf;;
BYTES USI NG A MULTI PLEXER AND TEMPORARY STORAGE Background of the | nventi on
1. Field of the Invention The present invention gener gllymtelat-es—to
conput er systens and nore particularly to a nethod an ﬂﬁ&SHEETdeS BEEN
selectively witing one or nore bytes of information tjo a rrEErB([A(,"-\&)rd I B a .
menory array. 2. Background Conventional conputers use—severatpreces 0
i nt erconnect ed hardware, including input/output devices for the user
interface (such as a keyboard and displ ay), a permanent storage device
(such as a magnetic or optical disk), a tenporary nenory device (such as
random access nenory or RAgL, and a _central proceSS|n unit (CPU or
processor) mhidﬁyagﬁeggﬁgT CHEARAET 5t BRIy MEMQR 'ge nenory when
carrying out programinstructions. The present invention relates to a

met hod and device for accessing tenporary nmenory arrays such as RAM These
arrays FeskgnemdrglnthredInvenddierand col ums and sonetines further by

ot her groupi ngs spidy @Sogeeher Snvdifliglyn a sector may include many col ums.
All of the célTSTnh a given row are referred to_as a nenory word. A given
menory cel | (1% )PFeseRt aRVEpGiomaaneded lyored adiesr &ocdmprt&per ati on by
sel ect '@éﬂ}ﬁné)aéﬂd%ﬁé palt iRSRA- 1 tid & ?ﬂ@‘i'h%ﬁs andOHRr iR eedi-on .S

comonl y “per f or med row decoding circuit which presents an active

| ogic | @\?éie%‘éejéén%é?bpg PREMPIOr e Ees RE, IRfamatifrers@s2a gi ven
row of gehlcky wied iﬂ?a’y@édlolﬁyl’l%rfﬁy,a given row i s activated,

2. _Backaground
Conventional computers use several pieces of

interconnected hardware, including input/output devices for
the user interface (such as a keyboard and display), a
permanent storage device (such as a magnetic or optical
disk), a tempbrary memory device (such as random-access
memory or RAM), and a central processing unit (CPU or
processor) which accesses the permanent storage and
temporary memory when carrying out program instructions.
The present invention relates to a method and device for

accessing temporary memory arrays such as RAM.

These arrays are often organized in rows and columns
and sometimes further by other groupings such as sectors,
wherein a sector may include many columns. All of the cells
in a given row are referred tc as a memory word. A given
memory cell (bit) in the array is accessed for a store or
load operation by selecting the particular cell based on its
address. Such selection is commonly performed by a row-
decoding circuit which presents an active logic level on a
conductor, known as a word line, which traverses a given row

of cells. When the word line for a given row is activated,
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-2-"all .ef the menory cells in the row are connected to their respective
"bit lines," which are, in turn, connected to other circuitry, such as a
sense anplifiers, that allow the nmenory cells to be accessed. For exanpl e,
a word line can access an array having 32 cells in a row to provide a
32-bit value (programinstruction or data). In a nenory array having 2[err]
word lines, an address input of N bits is generally required to sel ect one
of the word |ines. Each word Iine nay have a decoder circuit, and all of
the decoder circuits receive and decipher- the N-bit address input. In
response thereto, only one word-line is selected, and all other word |ines
in the ardlay %ﬁetléi%sfwlé@ﬂfdceﬁll@url@ thel rowt ﬁa‘ﬁe§ome§%&ﬁ1plt@ d¢thedimenory

array Whesideddisyd BBy £ehbs 2 SN aced iR BORM, abaﬁ@%t%opft@ bi t s
each, and severaJ] such groups are present in.a.given col um 6

encodi ng QRKF¥¥FQ%%HYtOSBFBsé§taasﬁﬁﬁ&uémﬁéﬁﬁi?réddF8§§ @&léétéﬁ@e
parti cul dercxv Qiemmw sel h&ceés@wenwdxbmp@eS éOQbX'dOQQIieS &gwn in
Figure 1) is selected % ﬁ.¥ ép% gﬁcodln C|rCU|tr¥ 9/| nclude a
gate 10. SGfSPHAP RFTRY i ARVERH 2Be EctBd2akB¥aFP B Rgﬁgemﬁl L
desel ect echludhefprogwan ihseruetioheoiredatall. cehl a mambhe @.erﬁqspondl ngf
row are onnect to respecti | ocal bit n the array o
Fi gure 1°233%°%¢ tﬁ'@rfiggeﬁnﬁﬁ‘t 3 & §¥%?Sa1’é? rP%r}gts}bll"ztso* nenory cells
are furtbananaﬁiynmﬁqmrredgtobablbct bneeocf4théhwogtiobdhebi.t [EHawds are
further %@yaaﬁfﬂétﬁh§rﬁ%&érﬁuHEEng§eg1rcu1t, and all of the decoder
circuits receive and decipher the N-bit address input. 1In
regponse thereto, only one word line is selected, and all
cther word lines in the array are deselected.

Figure 1 illustrates an example of a memory array
wherein the memory cells 2 are placed in small groups 4 of 8
bits each, and several such groups 4 are present in a given
column 6. Any encoding method is used to present a unique
memory address to access a particular row of memory cells.

A given word line 8 (only one is shown in Figure 1) is
selected by any type of decoding circuitry which may include
a gate 10. Only one word line will be selected and all
others will be deselected. When a word line is selected,
all cells in the corresponding row are connected to their
respective local bit lines 12. 1In the array of Figure 1,
all of the local bit lines for a given group 4 of memory
cells are further connected to a global bit llne 14 The
global bit lines are further connected to the c1rcu1try used
for reading from and writing to the cells (e.g., sense

amplifiers).

One particular design (described in U.S. Patent
Application Serial No. 08/717,575 (Attorney Docket No. AA9-

95-143)) uses a memory cell which has two inverters



for. readjng fromand witing to the cells (e.g., sense anplifiers) One
particul ar design (described in U S. Patent Application Serial No.

08/ 717,575 (Attorney Docket No. AA9- 95-143)) uses a nenory cell which has
two inverters -3- connected in a flip-flop arrangenent with a word line
controlling the charge on the gate of a transistor whose source is
connected to one side of the flip-flop, and whose drain is connected to the -
bitline. A "clear" line controls the charge on the gate of a second
transi stor whose source is connected toithe other side of the flip-flop,
and whose drain is connected to ground; the clear line is thus used to
cl ear thecoBmectedelin V1t hl6p NBAPaNgEREht d@as&lgra pess@sEeaesever al

advant ages o |or rt esigns,_ o di sadva ta i s that thﬁ cel | nust
e ol ear cdoBHEoMTisH, e T ESE han cBfie S2FE G A et FEOBuPRGRE el |5 i n
the arraysoutrces 1fwrdd1mect&rxéstsrargne haidel 6f cfalhé sflxpaflqw, sandewhbgesane
O i 8raliiSs Uyl S Mo A QUL ILEL,bE O CALEELR | PLnl OcHRLLLAL (O

any cells in"That , arrays-are al so en reqlire
writing téhendhardealorbyties gate oﬁv\a seeondtttneammtcsr cehposedouirca

plurality;gf c%h%%t"e@ﬁ:é‘%é‘%@ﬂéroél béﬂé i;#’éi f’i‘é%h QHQ %ﬁ olfaese

bytes are to be change An array usually as sev ytes, . and
it is notdprist n@alcmqqt@#d@s@v@md.ttmsglr@a’éolcm%pmmdthgsmﬁsds&qt i S

conveni eng168rIfk0eP s, tagEL heryhile Shig! fehOMr-dd11 Sa@ksgnconveni ent
possesses several advantages over prior-art designs, one
disadvantage is that the cell must be cleared prior to
writing to the cell, and due to the layout of cells in the
array, it is further necessary that all cells in a row share
the same clear line. Thus, all cells in a row must be
cleared prior to writing to any cells‘in that row. However,
arrays are also often required to support writing to
individual bytes in a row, i.e., the row is composed of a
plurality of bytes each having one or more bits, but only
some of these bytes are to be changed. An array usually has
several thousand bytes, and it is not practical to provide
several thousand corresponding rows so it is convenient to
group bytes together in a single row. It is also convenient
to have several bytes in a single row since the read
operation reads every bit in the row simultaneously so
several bytes of information can be read all at once. For
example, some current microprocessors have registers whose
size is 8 bytes, so a memory array is more efficient if it
has 8 bytes in a row (often it is desirable to read more
than 8 bytes in a single read operation in order to load
several registers at the same time). These processors also
use instruction sets which require the processor to
manipulate (write to) individual bytes. It, accordingly,
has been difficult to combine this functionality with the

aforementioned design since selective writing to individual



to-have.several bytes in a single row since the read operation reads every
bit in the row sinmultaneously so several bytes of information can be read
all at once. For exanple, some current mcroprocessors have regi sters whose
size is 8 bytes, so a nenory array is nore efficient 1if it has 8 bytes in a
row (often it is desirabl.e to read nore than 8 bytes in a single read
operation in order to | oad several registers at the sane tine) . These
processors al so use instruction sets which require the processor to

mani pul ate (wite to) individual bytes? 4t, accordingly, has been difficult
to conbingx#hls functionalit mﬁth e afo enent|0ﬁ€d deg g&ﬁsince .
sel ecti ve W eE Ag o TSN dUa¥ wou -THyE E h & 1Forg woul d resul t

in a Iossremaunangemmﬁmrmpuxdmrnntthe rowt deerow thie ¢beahéngl edr ith@g of
the entir ul [ able an dvantageous to

devi se a %g%%@% El:‘%""}é\gle |Q§¢i§ Eﬁ?ﬁgg?gg %g q%g?e§ n a menory row
wi t hout I6§Vﬁgtagequann0udgyl$¢oanm@tbod of séﬂeéimwm&y wtithegl oeenti on
It is theiﬁ&@?&dﬁ@& eed 9 d ReRbereRby IYORILOM L0: 5 ovhde an | proved

nenory arra or a comnputer system I'S anot her 0 ] ec he present
|nvent|onrg@a1n1ng informatiodn.



provide such an array that has a plurality of nenory rows, wherein

i ndi vi dual bytes may be selectively witten to any of the rows. It is yet
anot her object of the present invention to provide such a nenory array
which allows clearing of the entire nmenory row prior -to a wite operation.
The foregoing objects are achieved in a nmethod of storing information in a
menory device having a nenory word which includes a plurality of bytes,
generally conprising the steps of storing the information fromall of the
bytes in the menory word in a tenporary space, clearing the nenory word,
witing a portion of the stored information to at | east one of the bytes in
t he menor Pummaky aofl tirée t Iayentdonnf ormation in at | east one other byte in

the menory word. He éfoié@réﬁie“%#%%% BEPLUEALEL AL TRRRINL Gl | eguhi ch
are grouped to formthe bytes, the tenporary space I's a cache having a
pluralityP3owids Afe 1HREPYORASNCHNTYt RETSYOLPHg as COpPUEEruGaStSTe- st ep of
witing information fromeach of the bytes to a respective one of the

storage locations jn the cache, ' The witing steps are accqanplished using at
| east one mul t iy & raRPERET sePdecty Oy thei PESSERENRVEREHLER %R or mati on or

new i nf or gaidvdld sudEIs R S&riayachamt hels s glakallle bEMRRMIYY SRES,
(cache) in$4udes a | tcndfo% gach nennr% cel |, ﬁmd he nu%%: Igﬁgr | nel udes
an enabl e "STE XA BHYRY BYFESt BR¥s Pes fEHerhaY Newﬁﬁl'%% rA%¥i t es
i nformati @f e asbws, a | atch to the - 6-
It is yet another object of the present invention to
provide such a memory array which allows clearing of the
entire memory row prior to a write operation.

The ‘foregoing objects are achieved in a method of
storing information in a memory device having a memory word
which inéludes a plurality of bytes, generally comprising
the steps of storing the information from all of the bytes
in the memory word in a temporary space, clearing the memory
word, writing a portion of the stored information to at
least one of the bytes in the memory word, and writing new
information in at least one other byte in the memory word.
The memory word includes a plurality of memory cells which
are grouped to form the bytes, the temporary space is a
cache having a plurality of storage locations, and the
storing step includes the step of writing information from
each of the bytes to a respective one of the storage
locations in the cache. The writing steps are accomplished
using at least one multiplexer which selectively writes
either stored information or new information in response to
a control signal. The temporary space (cache) includes a
latch for each memory cell, and the multiplexer includes an
enable line having on and off states, such that the

multiplexer writes information stored in a latch to the



mepory word if the enable line is inits off state, but wites new
information to the nemory word if the enable line is inits on state. The
menory word can be one of a plurality of menory words in the nenory device,
each including a plurality. of bytes, and the nenory word is accessed using
an addressable word line. I'n a specific inplenentation, each of the nenory
cells is connected to a respective transistor, each transistor has a gate
connected to the word line, and the clearing step includes the step of
turning on the word |line to connect each_ nmenory cell to ground. The above
as well as additional objectives, features, and advantages of the present

i nvention géhbrPenerd agpahRNterddbidel £ iiing jdet Jfredydd t et
description., -7- B[I%f Descri pti on of the EXamnggs TQﬁlnovel ea%ures
bel i eved ¥t 5REeRPYt LREGFMATE qTh et Fhfh MEMOTTeWORG &ff | eu?élaa%{p%n ige

clainms. Thesiiwebtbodni bgaltle,. haney aiemds, WRird aaina by efn@y Il anode of use,
further ogégctigeﬁ agd advant ages therq&{, wil | b%§t.be under.st ood by
ref erence X0 T Re*FH P V\Inﬁﬁ‘o&.éﬁ re%s o e ept"]eglr?ré’f z?r”(liclel'usetarcé'fi ve
enbodi nentimtbudiegdai ploamajlingt ich hyttds,t ladachenpempinyy wibnaiv Ig)s, -
wherein: Fj i c . di f i_or-art HEEQ{' ay
depi cting éé%#ée%?lé%nﬁging %&%ﬁ)ﬁ%ﬁlg rlﬂigilﬁ'g%leén gc;ildraes a%/leﬁvérd 41 ne;
Fi gure 2 ibnplémenkatiay; amaddpiaf ithe tiemomt lced 1sf isheonnected to a
respective transistor, each transistor has a gate connected
to the word lime, and the clearing step includes the step of
turning on the word line to connect each memory cell to

ground.

The above as well as additional objectives, features,
and advantages of the present invention will become apparent
in the following detailed written description.



present invention by which new data is selectively witten to a portion
(one or' more bytes) of a given nenory word; Figure 3 is a detailed
schemati ¢ di agram depi cting an exenplary circuit which may be used to carry
out the present invention; .and Figure 4 is a timng diagramshow ng the
signals associated wth sel-ective witing of a portion of the nenory word.
-8- Description of the Preferred Enbodi nent Wth reference now to the
figures, and in particular with reference to Figure 2, there is depicted a
bl ock di agram of one enbodi ment 20 of a_nenmory-wite circuit of the present
invention. Menory-write circuit 20 i-s generally conprised of a nenory word

22; a tenpgrak¥ MRENPA ASME S Uche 3BraREngs 24 Which reads data fromthe
menory word; angther infogyation devi ce 26, such as a, tgrﬁgrocessor,

a, conmpu
whi ch” provi des hé% Vel FIRFEESF che ﬁeﬁ%ﬁn?§aﬁﬁ?ﬁeéﬁ?tg£d° Pti pl exer
28 whi ch haavewneionpuire rsespefdiviel incohaesppended catodtm@4 amHenew dat a
devi ce 26. .The %%%ﬁft of .the nultiglexer IS gonnected s.an inggt t% t he
menory wor gH¥58 iﬁ&s 'ZQPY%V ESi@ﬁe e} Wi LR e%%%?e “of'cache
24 into nemsey dommih2? eitcpnttishes, aanénadvantages 3thepewEct willlobest

L XCB ekt o cIMEeROA0LS LhBESR AR BaELERe e
from devi cdegeriptiomof ar di PustThat dve gembodiment wienfreadoip word 22
may be stopgfjunction with the accompanying drawings, wherein:

Figure 1 is a schematic diagram of a prior-art memory
array depicting selection of a memory word (row) using an
addressable word line; '

Figure 2 is a block diagram depicting the method of the
present invention by which new data is selectively written
to a portion (one or more bytes) of a given memory word;

_ Figure 3 is a detailed schematic diagram depicting an
exemplary circuit which may be used to carry out the present
invention; and

Figure 4 is a timing diagram showing the signals
associated with selective writing of a portion of the memory

word.



in.the, tenporary space (cache 24), and nmenory word 22 is then cleared, but
any portion of the original contents may be rewitten to nenory word 22 via
mul ti pl exer 28. Those portions of the original contents which are not
re-witten are selectively replaced by the new data. In this manner,

I ndi vidual bytes within the menory word can be selectively witten even if
menory word 22 is designed so as to require clearing of the entire word
before any wite operation. Menory word 22 may be enbodied in a
conventional menory device, such as an_SRAM (static random access menory)
array, which has a plurality-of such nmenory words. In this case, a single

nul ti pl eXxeedERLHEL &1 66l t Eh¥r Phe flehecddnfabbRimeAtt 0 the menory word, or

mul tiple multi ers be provided. Th ry devi ¢ce sup Qrtlng menory
word 22 altern %% Pﬁ%e@cecaﬁwbéooﬁhﬁ %& Feaesﬁﬁﬁ 13sP ﬁd

recei ves iwiftdr meéﬂem‘emfé ytaf Fegulre Ras theee ﬁtbeaépdctedEa, btllaaekstate of
each cell the mn d haéagg g set t h% sane élom@rvgl g he 24
simlarly \Eﬂ?o 9 §W§H§ cSFdPNYCPBEY RET 5Pt aIcKt [ﬁﬁ|cat|on
(hardwareqﬂeﬂﬁnﬁs@ntennhamtioplexMemb%yﬁayibe cipteien2ed iisn gemeraldss, as
t hose skil r [ |on IS -
shown in I’—:J rk\ftd]%freém&&ér?gﬁ:b%a gbl ngfggm@}gg%n@ g%l % Whi eh is
connect ed Sﬂwl’a e ahdle cZ#tWhﬂChnéTeadWr dabacfroui th%memem wogidicuit 40 is
part of aeﬁ’i’i Y i Ol iidad 16h 886456d°360" BEERTREDRY cBfbhEetpothidy i ch

are genera
wh 1c provides-new data to be stored in memory word 22; and

a multiplexer 28 which has two inputs respectively connected
to cache 24 and new data device 26. The output of the
multiplexer is connected as an input to the memory word 22.
Multiplexer 28 is designed to write the contents of cache 24
into memory word 22 except when an enable line 30 connected
to multiplexer 28 is turned on. When enable line 30 is
activated by the processor or other controller, multiplexer
28 instead writes the new data from device 26 to memory word
22. The original contents of memory word 22 may be stored
in the temporary space (cache 24), and memory word 22 is
then cleared, but any portion of the original contents may
be rewritten to memory word 22 via multiplexer 28. Those
portions of the original contents which are not re-written
are selectively replaced by the new data. In this manner,
individual bytes within the memory word can be selectively
written even if memory word 22 is designed so as to require

clearing of the entire word before any write operation.

Memory word 22 may be embodied in a conventional memory
device, such as an SRAM (static random-access memory) array,
which has a plurality of such memory words. In this case, a
single multiplexer may be used to write the information to
the memory word, or multiple muitiplexers may be provided.

The memory device supporting memory word 22 alternatively



to, menory cell 42, and which can be considered as being in colums and rows
of a mefrory array. Additional read and wite circuits 44 and 46 are

provi ded, one for each cell in a given row However, as explained further
below, it is not necessary to provide separate read and wite circuits for
each cell in a given columm, although sone conponents of read and wite

circuits 44 and 46 are duplicated for additional cells in a given col um. ,
Menory circuit 40 is specifically designed for an array having 128 cells in
a colum, arranged in four large groups of 32 cells, these |arge groups
each being further broken down into eight small groups of four cells each.

A menory Wi ges cfﬁ)ra(%@&ladég‘ﬂgﬁf Bist §oﬁ§ehkslt ?:H%Qﬂrﬁ%t 1%191\&@ éﬁ‘?l s

gi ven row can be collectively read_or witfen to lurality of word
are used C®lAdFEEr el aBnBRFINEE82TERAe hofd |FH@ ﬁ&;\tse @&fdoreehth

Tow bU_t iif the depidtiets epbedi Bent rocael Wamd haswh WOoWQb.%el | N@SacKe r ead
word |line _agnd .a q%;te word Jine._ This conflguratlon al l.ows 't he nory cells

to have d& rly may be gf; verious dgSiAme RREOFGIET. &P fd'%iccessed

at the salmxtﬂmla'ﬁy\m;ﬁpﬂﬂﬁétﬂah) (hamaaah:eolasaéﬁomd S@nftr amltdig Yeaash wor d
line are OV|de 42, and two congﬁctlon%ﬁﬂi nd 5 from

the wite é&%ﬁ%ﬁ?ﬁgdlnaFFHXUBﬁY?hea§| qFt £ 54 is

del ayed aaanwx%kunppxﬂ¢imtebelom/ The read port of nenory ceII 42 i's

conprised of a first-read output 58 and a second-read

One specific implementation is shown in Figure 3. A

memory circuit 40 includes a memory céll-42 which is
connected to a read circuit 44 and a write circuit 46.
Memory circuit 40 is part of a larger circuit that includes
other memory cells (not shown) which are generally identical
to memory cell 42, and which caﬁ be considered as being in
columns and rows of a memory array. Additional read and
write circuits 44 and 46 are provided, one for each cell in
a given row. However, as explained further below, it is not
necessary to provide separate read and write circuits for
each cell in a given column, although some components of
read and write circuits 44 and 46 are duplicated for
additional cells in a given column. Memory circuit 40 is
specifically designed for an array having 128 cells in a
column, arranged in four large groups of 32 cells, these
large groups each being further broken down into eight small
groups of four cells each.

A memory word is formed by a row of bits (cells), such
that the bits in a given row can be collectively read or
written to. A plurality of word lines are used to address
each memory word; one word line may be used for each row
but, in the depicted embodiment, each word has two word
lines, a read word line and a write word line. This

configuration allows the memory cells to have dual ports



out.put 58, while the wite port is conprised of a first- wite input 60 and
a second-wite input 62 (which is connected to the common ground as

expl ained further below). First-read word Iine 48 is connected to the gate
of. an n- type field-effect transistor (NFET) 64 whose.source is connected
to first-read output 56. Second-read word line 50 is connected to the gate
of another NFET 66 whose source is connected to second-read output 58.
First-wite word line 52 is connected to the gate of another NFET 68 whose
source is connected to first-wite input 60. Second-wite word line 54 is
connected to the gate of another NFET 70*%hose source is connected to -

second-wri .l n . _The.drain. of NEET 64.is _co ct t e_source of
anot her NFL&"‘#ZP#?%gi aPai%rl?aits CHShASR Se(f:atqvlo bg8r gfﬁ%%%eﬁcegtd%aﬁgn P NFET 66
i s simlartimeonn@ebeditenticaddurammdctbmoisheé8 HEET 5M fintoos et ke ar@ads

connect ed r . e a 7 nnected to a
flip-flop %%egyﬁg ta%vcg) P%%éﬁ?iee%{s é}%} gnn%l:ﬁ? Q%’ﬁel gq%t'e;grgj; E‘tt"ﬁgse two NFETs,
the sour cec@neFEiony, afid ene Sdt.pliray tihe smise Mrdarddns |axdnnected to
the input ofo¢1ye8t eh1¢Roubhe coid Riklage1 PRI t%%féxélé@tli%rpweifé egkiQyLhe

i nput of inverter 78 and to. the source of NFE . Those skilled 1n_the art
will appr &% BEP1ARReENERTESSE RAIAYW on Tre weassPers: STamenort¢ets 42

grRZ\I\//: de|S| @'.éﬂif?_fﬂyrﬂﬁéb ?!ﬂah iffiz@'t:-&tea_a Qn_mtiﬂﬁ ggelae;aatait \é%dd’tri@-ﬁetéafihcal
cell. e_gper on read Clrculrt, 0oes n er n 1o e
present | RRFRFOS nBLLRe R, STt HOF tuitSe CORPTLGSE OF a First-

“write input 60 and a second-write input 62 (which is
connected to the common ground as explained further below).
First-read word line 48 is connected to the gate of an n-
type field-effect transistor (NFET) 64 whose source is
connected to first-read output 56. Second-read word line 50

' is connected to the gate of another NFET 66 whose source is
connected to second-read output ‘58. First-write word line
52 is connected to the gate of another NFET 68 whose source
is connected to first-write input 60. Second-write word
line 54 is connected to the gate of another NFET 70 whose
source is connected to second-write input 62. The drain of
NFET 64 is connected to the source of another NFET 72 whose
drain is connected to ground. The drain of NFET 66 is
similarly connected to the source of another NFET 74 whose
drain is connected to ground. The gates of both NFETs 72
and 74 are connected to a flip-flop formed by two inverters
76 and 78. The gates of those two NFETs, the source of NFET
70 and the 6utput of inverter 78, are all connected to the
inﬁut of inverter 76. The output of inverter 76 is
connected to the input of inverter 78 and to the source of
NFET 68. Those skilled in the art will appreciate that this
configuration of transistors and inverters provides a memory
cell that is bi-stable and regenerative like a typical SRAM
cell.



met hod of selectively witing to certain cells in a menory word, but the
read opération is neverthel ess described for the sake of conpl eteness. Read
circuit 44 includes three evaluate circuits, 80, 82, and 84, which are
connected in series. The first-read output 56 is connected to the input of
the first-read evaluate circuit 80, which is connected to the input of an

i nverter 86 and to the drains of two p-type field-effect transistors
(PFETs) 88 and 90. The sources of PFETs 88 and 90 are connected to source
voltage (Verr]). The gate of PFET 88 is,connected to the systemclock 89
(signal "c1"). The gate of PFET 90 is connected to the output of inverter

86. The invertemOUduta€o8h" 8FS ARG N8 024! Beegah®tobaanaiher  HFET 92,
whose drain is connected to round and_whqse source is the OUE$Ut of

§ .9 ) ) .
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non-vi sible cells beiqg I ndi_cat ed at, 94., These fgui cells con, th%u e one of
the smal | EPGpHordie Eoes SBEFETTaRyiE SEVERSEELERs AegoiREd obeF her
form one athd Ko WwWE |co@plgtenpssi.n Re@idveirtiftcakl inellwde)s tHyreeovi di ng
such groupi.ngs,..a smaller. nu r qQf, cQ nts,(evaluate circyits).is
necessaryqﬁéiﬂﬁﬁ%ﬂ%l%ﬁ$l%?'?Hg'C§PVS§E$ﬁ%§fyFP&8ﬁsﬁfﬁ FPPngﬁgﬁg tWat uat e
circuits &&res .redilie eflitst rready outpplt $6f iemcanhet2@dceld $hen Impguten
colum. T : fJ - I L. Gl t h.S :CONNE e
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PFETs 88 and 90 are connected to source voltage (Vg). The

gate of PFET 88 is connected to the system clock 89 (signal
"cl"). The gate of PFET 90 is connected to the output of
inverter 86. The inverter output controls the charge on the
gate of anothexr NFET 92, whose drain is connected to, ground
and whose source is the output of first-read evaluate
circuit 80. First-read evaluate circuit 80 is actually
connected to four different memory cells, the inputs from
the other three non-visible cells being indicated at 94.
These four cells constitute one of the small groups referred
to above (eight of these small groups together form one of
the four large groups in a given 128-cell column). By
providing such groupings, a smaller number of components
(evaluate circuits) is necessary to support all of the
cells. Thirty-two such first-read evaluate circuits 80 are
required to receive inputs from all 128 cells in a given

column.

The output of first-read evaluate circuit 80 is
connected to the input of second-read evaluate circuit 82,
which is very similar to first-read evaluate circuit 80.

The input of second-read evaluate circuit 82 is connected to
the input of another inverter 96 and to the drains of two



-12- nmgr,e PFETs 98 and 100. The sources of PFETs 98 and 100 are again
connected to Vdd. The gate of PFET 98 is connected to a del ayed cl ock 99
(signal "cl1+"). The gate of PFET 100 is connected to the output of

i nverter 96..The inverter .output controls the charge on the gate of another
NFET 102, whose drain is connected to ground and whose source is the output
of second-read evaluate circuit 82. Second-read evaluate circuit 82 is
actually connected to eight different first- read evaluate circuits, the

i nputs fromthe other seven non- visible circuits being indicated at 104.
The nenory cells corresponding to theseléight connections together

constitute one he_f our s in a give 8-cel | _cpl . Four
such secoﬁ’&ﬂ?%a%ﬁ%tﬁl ét@ él 3(9& ts agr"élrrcgﬁwO %Fﬁsr %%eia\}’éioi#f{aq}tasr?rom
all 128 ceigasimmmxgeaeedcobuimd Thmamgamﬁ off PRETOd rimaobcmmémm@ corcuit
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anot her i 0) n he _dr, f n H;%é The
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the out put of third-read evaluate circuit 84, and_is also the output of

read- ci r clfATOAL 18R s aehpaldyh Qommested F@u?ﬂ-ght different first-

read evaluate 01rcu1ts, the inputs from the other seven non-
visible circuits being indicated at 104. The memory cells
corresponding to these eight connections together constitute
one of the four large groups in a given 128-cell column.
Four such second-read evaluate circuits 82 are required to
receive inputs from all 128 cells in a given column.

The output of second-read evaluate circuit 82 is
connected to the input of third-read evaluate circuit 84,
which is also similar to first- and second-read evaluate
circuits 80 and 82. The input of third-read evaluate
circuit 84 is connected to the input of another inverter 106
and to the drains of two more PFETs 108 and 110. The
sources of PFETs 108 and 110 are again connected to Vg.

The gate of PFET 108 is connected to a further-delayed clock
105 (signal "cl++"). The gate of PFET 110 is connected to
the output of inverter 106. The inverter output is the
output of third-read evaluate circuit 84, and is also the
output of read circuit 44. This circuit (including circuits
80, 82, and 84) replaces a conventional sense amplifier.
Third-read evaluate circuit 84 is actually connected to four
different second-read evaluate circuits, the inputs from the
other three non-visible circuits being indicated at 112.
Only one third-read evaluate circuit 84 is required to

receive inputs from all 128 cells in a given column. The



80, 82, and 84) replaces a conventional sense anplifier. Third-read

eval udt’e circuit 84 is actually connected to four different second-read
evaluate circuits, the inputs fromthe other three non-visible circuits
being indicated at 112. Only one third-read evaluate circuit 84 is required
to receive inputs fromall 128 cells in a given colum. The - 13 -
second-read output 58 is used to simlarly generate a second (independent)
output for the read operation. Wien the nmenory array is idle and the
circuits are precharged, the nodes between the read evaluate circuits are
hi gh, and the output of third-read eval ttate circuit 84 is |low. Wen a read

word line_is turned on, .if ry cell .42 is,in a low state (zero), then
the read BORPHArESa CHSRG 1T enirrd; fo R LLiel € SEREEREERE! RECHR L
of the thi(iddepeadeatd| wattgowt rfort thenpéad nopevweiddh. menory cell 42 is in
a high state (one) when the read word line is turned on, then the read

evaluate circuits will flip and the output of third-read evaluate circuit

wi | | change toWheghthehaemdinte apeantionidbe amd teeocirenitdsi sreow

expl ai ned i C | HOW 1 by t | 1k .0 sel.ected
bytes in ?ﬁge%%%%i'v\glr}% r}é')ven t%%%%%%h@%e%%@%ér%&?%\éc%?rgglélégﬁy%g% ear ed
bef ore thbighw aadatihe Wutnuh ¢f hehirsdmreadiesalyatergireuitgBdupsof any

nunber of 18yt s, whiel Bdirdhd Urdr@NBine W4 tuSid S Wi, 4Pr | REhEFScEhneas
evaluate ¢irguits_ 114, 116, and 118 whi ch, S|n1Iar1y to read’, eval uate
circuits 88, *B23aA@Wgstake @6ﬁﬁﬁktéﬁh¢% Ghe jxead evaluate circuits

will remain in’'the same state, with the output of the third-
read evaluate circuit remaining low. If memory cell 42 is
in a high state (one) when the read word line is turned on,
then the read evaluate circuits will £1ip and the output of
third-read evaluate circuit will change to high.

The write operation for the memory word is now
explained, and particularly how this method allows for
writing to selected bytes in the memory word, even though
the memory word is completely cleared before the new data is
written (the term "bytes" refers to a group of any number of
bits, including just one). Write circuit 46 includes three
evaluate circuits 114, 116, and 118 which, similarly to read
evaluate circuits 80, 82 and 84, are connected in series.
First-write input 60 is connected to the first-write
evaluate circuit 114, that is, to the input of an inverter
120 and to the drains of two PFETs 122 and 124. First-write
igppt 60 is also connected to a writing NFET 126 discussed
further below. The sources of PFETs 122 and 124 are
connected to Vg. The gate of PFET 122 is connected to a
restore signal 125 (signal "restore bitline"). The gate of
PFET 124 is connected to the output of inverter 120. The
inverter output controls the charge on the gate of another
NFET 128, whose drain is connected to ground and whose
source is the output of first-write evaluate circuit 114.



First-wjite input 60 is connected to the first-wite evaluate circuit 114,
that is, to the input of an inverter 120 and to the drains of tw PFETs 122
and 124. First-wite input 60 is also connected to a witing NFET 126

di scussed further below. The sources of PFETs 122 and 124 are connected to
vdd. The gate of PFET 122 is connected to a restore signal 125 (signal
"restore bitline"). The gate of PFET 124 is connected to the output of

i nverter 120. The inverter output controls the charge on the gate of

anot her NFET 128, whose drain is connected to ground and whose source is
the output of first-wite evaluate cireu4 -114. - 14 - First-wite
evaluate circuit 114 is actually connected to four different nenory cells,

t he input SE¥¥®ervhitet p¥elumtee qiorewitsillide iseldotusdilig daniectted ae 130
(and corr eaRondangrdpehRCntfiBit e Lol linghtal SV D odhliiynten

such first-wite evaluate_circdits 114 are required to receive inputs
all 128 cPR-Yhsibleverlds Beingriadinghad gt A30st(apd coKasRRRG1IBEY cui t

114 is conpwotiesd égméhehrea%eqnsseimd:awéd Xe\eal)uat aHEivtSl dwd 18uckhi ch
is simlar_fo firsf-wite_evaluate circuit 11 The i,nput of second-wite

eval uat e c?‘r’&%‘?fw’{’i%e SVELHALE ST R Wiaks SEB/ IRSEFAFESHIVE PFET
134. The simgwes of r&ttEd11342i8s cmjmqireda igdvéed caldmnt.s gate i s conneeted
to another restore signal 135 (signal "restore group4"). The gate of NFET
132 is connected to a select line 137 (signal "enable read path"), and the
source of NFET Ii& ¢8tpngneftédrst—write evaluate circuit 114 is

connected to the input of second-write evaluate circuit 116,

which is similar to first-write evaluate circuit 114. The
input of second-write evaluate circuit 116 is connected to
the drains of an NFET 132 and a PFET 134. The source of
PFET 134 is connected to Vg, and its gate is connected to
another restore signal 135 (signal "restore group4"). The
gateé of NFET 132 is connected to a select line 137 (signal
"enable read path"), and the source of NFET 132 is connected
to the input of another inverter 136 and to the drains of
two more PFETs 138 and 140. The sources of PFETs 138 and
140 are again connected to Vg. The gate of PFET 138 is
connected to another restore signal 139 (signal "restore
group32"). The gate of PFET 140 is connected to the output
of inverter 136. The inverter output controls the charge on
the gate of another NFET 142, whose drain is connected to
ground and whose source is the output of second-write
evaluate circuit 116; the output of inverter 136 is also
connected to a latch 144 described further below. Second-
write evaluate circuit 116 is actually connected to eight
different first-write evaluate circuits, the inputs from the
other seven non-visible circuits being indicated at 146.
Four such second-write evaluate circuits 116 are required to

receive inputs from all 128 cells in a given column.



to the input of another inverter 136 and to the drains of two nore PFETs
138. and 140. The sources of PFETs 138 and 140 are agai n connected to Vvdd.
The gate of PFET 138 is connected to another restore signal 139 (signal
"restore group32"). The gate of PFET 140 is connected.to the output of

I nverter 136. The inverter output controls the charge on the gate of

anot her NFET 142, whose drain is connected to ground and whose source is
t he out put of second-write evaluate circuit 116; the output of inverter 136
is al so connected to a |latch 144 described further below. Second- wite
evaluate circuit 116 is actually connectéd to eight different first-wite
evaluate circuits, the inputs from_the other seven non-visible circuits
bei ng i ndi cat eFh& oLdPUtoRE SaEANdewEhEewRYREVRYEI GATEUAEr ddi 39116 are
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The out put  of . .secon ite &va yat e CIECUIt I s connected to the i|nput
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line, is guompdsd)t.o hwegatenaf BFETulb2yis connected to the output
of inverter 148. The inverter output is the ocutput 149
("cast out") of third-write evaluate circuit 118. This
output,. or bit line, is connected to conventional circuitry
(such as a sense amplifier) to finish the write
evaluation/restore operation.. Third-read evaluate circuit
118 is actually connected to four different second-write
evaluate circuits, the inputsifrom the other three non-
vigible circuits being indicated at 154. Only one third-
write evaluate circuit 118 is required to receive inputs
from all 128 cells in a given column.

The data value in memory cell 42 is actually written by
NFET 126. When the write word line is turned on, first-
write word line 52 allows NFET 126 to drive the memory cell
via transistoxr 68. Before this occurs, however, several
other steps occur, due to timing of the various clock
signals, as can be understood with reference to Figure 4.
Two. primary signals, 89 and 155 (cl and ci), are used to
generate a four-phase clock system. Signal ci is identical
in duration to signal cl, but it is 90¢ out of phase.
Signal 157 (c2) is the complement of signal c1, and signal
159 (ci_) is the complement of signal ci. These four
signals, in turn, allow generation of other signals having a
duration which is any multiple of a quarter-cycle.



(such.as a sense anplifier) to finish the wite evaluation/restore
operati'on. Third-read evaluate circuit 118 is actually connected to four
di fferent second-wite evaluate circuits, the inputs fromthe other three
non- visible circuits being indicated at 154. Only one third- wite
evaluate circuit 118 is required to receive inputs fromall 128 cells in a
given colum. The data value in nenory cell 42 is actually witten by NFET
126. When the wite word line is turned on, first- wite word |line 52

al lows NFET 126 to drive the nmenory cell via transistor 68. Before this
occurs, however, several ot her steps occtf,~due to t|n1ng of the varlous
cl ock signals, q% ers m%th ref renc giguri nary
signals, 89 and ?%1. nd %F? drBTHSEAYD §En% t%e f 40 uﬁﬁa &
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device, i.e., the computer processor (signal "byte write"
1 161) . During the first quarter-cycle, NFETgs 68 and 132 are
turned on (due to the word line signal 52 ("first word line"
on Figure 4)), and the enable read path signal 137), and
PFETs 122, 134, 138, and 150 are turned off (due to the
restore bitline signal 125, restore group4 signal 135,
restore group32 signal 139, and restore groupl28 signal
151). Writing NFET 126 is off during the read/store cycle

due to the "drive bitline"” signal 163.

During the second quarter-cycle, all of the memory
cells in the row are cleared, such as when NFET 70 pulls
down the cell to ground due to the signal on the second-
write word line 54. That delayed signal is generated using
two AND gates 160 and 162. Gate 160 has as its inputs clock
signals 155 and 157 (ci and c2); gate 162 has as its inputs
the (first) write word line and the output of gate 160. The
output of gate 162 drives NFET 70. '

During the third quarter-cycle, data is rewritten to
the memory cell in response to the drive bitline signal 163
becoming active. The restore group32 signal 139 has turned
off this quarter-cycle to avoid race conditions. If the
byte write signal 161 is turned on during this quarter-cycle
(by the processor), then new data will be written to cell 42



signal, e.g., aregister or a cell in another nenory array, and the gate of
NFET 158 is connected to the enabling device, i.e., the conputer processor
(signal "byte wite" 161). During the first quarter-cycle, NFETs 68 and 132
-are turned on (due to the word line signal 52 ("first word line" on Figure
4)), and the enable read path signal 137), and PFETs 122, 134, 138, and 150
are turned off (due to the restore bitline signal 125, restore group4
signal 135, restore group32 signal 139, and restore groupl 28 signal 151).
Witing NFET 126 is off during the read/store cycle due to the "drive
bitline" signal 163. During the second'qﬂafter-cycle, all of the nmenory
cells in t; ear I do cell to
gr ound duelr}fsogﬁo%&eaéfgﬁéwgéﬁq e%g{eéc%’ﬁr(fm\%ﬁstw %&%%el%:’#g 4. VH}h%%]eebd%l ayed
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active. The restoye group32 signal 139 has turned off this quarter-cycle to

avoi d rad¥®XoriFenePerRptiRB byte wite signal 161 is turned on during

this quarter-cycle (by the processor), then new data will be witten to
cell 42+ L ndgh RO o e o Dl B2 o2 e Qi 2t 2 thereby

reference to specific embodiments, this description is not
meant to be construed in a limiting sense. Various
modifications of the disclosed embodiment, as well as
alternative embodiments of the invention, will become
apparent to persons skilled in the art upon refexence to the
description of the invention. It is therefore contemplated
that such modifications can be made without departing from
the spirit or scope of the present invention as defined in
the appended claims.



achi eving the goal of the present invention, nanely, selectively
overw i'ting portions of an existing menory mnrd During the fourth
quarter-cycle, the "r§Msﬂ&a¥h§B@ﬂﬁbké§V clears latch 144 so that it can

accept new data during operation. Al though the invention has
been described with ref MF}HFI fic enbodi nent 1 1S
not meant to be construe ng sense. Vari oys _So t he
di scl osed enbodi mrent, as well as alternative enbodi ; , on,
wi || becone apparent to persons skilled in the art upon reference TO the
description of the invention. It is ther€ore contenplated that such
nDdIflcallégﬁzﬁgn be made wi thout departing fromthe spirit or scope of the
pr esent T3k as defined in the appended cl ai ns. REPLACEMENT SHEET
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tenporary space to at ~| east one 0 e bytes I'n the nmeno

in the

menory deVRROREY dWarHt P-ﬁgané\ﬁmmﬁﬁmtﬁmqrrom an infor mat I on device to at
| east one othercbyseihg the WRMIDY WS4 n the menory device.

writing a portion of the stored information to at least
one of the bytes in the memory word; and

writing new information in at least one other byte in
the memory word.

2. The method of Claim 1 wherein: ,

the memory device includes a plurality of memory cells
which are grouped to form the bytes; ;

said temporary space is a cache having a plurality of
storage locations; and

said storing step includes the step of writing
information from each of said bytes to a respective one of

said storage locations in said cache.

3. The method of Claim 1 wherein the memory word is one
of a plurality of memory words in the memory device, each
including a plurality of bytes, and further comprising the
step of accessing the memory word using an addressable word
line.

4. The method of Claim 1 wherein said writing steps are
accomplished using at least one multiplexer which
selectively writes either stored information or new

information in response to a control signal.

A



2. The nethod of claim1 wherein: the nenory device includes a

t o3

pIurallty of menory cells which are grouped to formthe bytes; said
tenporary space is a cache having a plurality of storage |ocations and said
storing step includes the_step of witing information.fromeach of said
bytes to a respective one of said storage |ocations in said cache. 3.

The method of claim 1 wherein the nemory word is one of a plurality of y
menory words in the nenory device, each including a plurality of bytes, and
further conprising the step of accessing the nenory word using an
addressable word line. 4. The nethed’df claim1 wherein said wwiting

steps are accogpl fieq, Uérw@ 8 beash OneulLhLLpLeXSE wblah Rl eplyely

wites either store ormatlon or newi1n Inre nse to
control skgading - tizaa -ifomhat kenhfdonf all adpfn thé ubyhes aombhesu ng t he

step of rﬁ@ﬂgggtWOQdﬂiffgf"@@t gdfggﬁ}gﬁgfgéfghe bytes in the menory word

prior to sal oring-step. 6 e met im1 wherein the nmenory
device has a plurality of cells providing bits for the nmenory word, and

said witing sgepsh eI IBAdcehM! L aprorst ¥ Qﬂeahém8£ythév§6€5hé% The
met hod of Caim2 wherein said witing steps include the Steps of witing
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new i nf or BREEOWHiREG Gt Pé UpakEbymed sheultameyusty! 6n &11Tk&E net hod
of Cla|n1épmuﬁ&§|n saild witing steps are acconplished using at | east one

mul ti pl ex f$ - selectively wites either stored information or new

- 7. The method of Claim 2 wherein said writing steps
include the steps of writing stored information into a first
plurality of the memory cells, and writing new information
into a second plurality of the memory cells.

8. Tﬁe method of Claim 2 wherein said writing steps are
accomplished using at least one multiplexer which
selectively writes either stored information or new
information in response to a control signal.

9. The method of Claim 3 wherein:

the memory word has a plurality of bi-stable memory
cells;

each of the memory cells is connected to a respective
transistor, and each transistor has a gate connected to the
word line; and

said clearing step includes the step of turhing on the

word line to conmnect each memory cell to ground.
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inforpation in response to a control signal. 9. The method of daim3
wherein: the nmenory word has a plurality of bi-stable nenory cells; each of
the nenory cells is connected to a respective transistor, and each '
transi stor has a gate connected to the word line; and said clearing step
i ncludes the step of turning on the word line to connect each nenory cel
to ground. - 20 - 10. The nethod of Claim4 wherein: the tenporary space
i ncludes at |east one latch; the multiplexer includes an enable |ine having
on and off states, such that the multiplexer wites information stored in
the latch to the nenory word if the enabPé-dine is inits off state, but
wites new information to the nennri word if the enable line is inits on
state. 11. The AdthddofMmeghpdh @f whirePnta¥per®tdiy cells in the nenory
word are cl gar eghel _m:glntpwmgslspacg iRdludde. at 1é>a@keyd>x¢@hi@tc§;-ori ng a
retrieving data,,sai evi.ce conprising: a nenor Vi c avi ng_a nenpry
bord 1 ormad of 5B BHOIR; S heher oRer &0 S e RS henbBRoPR #78 of i ng
al | of theolfit atatetai mecth nthde theonylwdplexet tvil exerinfamatbon
sel ectivel ye Wl 10 4 9d el Ad oML SRLAEP WS- &3 VI Rable Line is

in its off state, but writes new information to the memory

word if the enable line is in its on state.

11. The method of Claim 9 wherein all memory cells in
the memory word are cleared simultaneocusly.
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from.,an information device to d|fferent cells in the memory word in the

menor y “devi ce; and pro ontrolllng S pl exer neans.
13. The devi ce of cfgﬁﬁﬁ ot HEHIE: ke |d menory devi [ and
the nenory word is one o mﬂ m of menory wordd.i g ,

the nenory word being ac ddressable wor de ed t¢

sai d processor ntans. The device of claim12 further conpr|S|ng .
means for clearing the nenDry word after data fromthe nmenory word has been
stored in said cache 15. The device 9of claim 12 wherein said cache
includes a plurality of latches, one for each menory cell. 16. The

devi ce of clai mp12anherAide Sl PfOLERS dndBpdSrisSvDnngsted to said
mul ti pl exer means by an enable |ine having on and of f states, such that

sai d nul t Fp"EX&P1RE4ans wites data stored in said cache to sai d menory word

i f said enabl eal Wafory ideBiatdl k@iﬁﬁ@aaane:ﬁwyvmﬁ&swﬁweaabﬂ ko said
menory mor I f_said enabl e I|n |n said on state. - 17. The

devi ce of PEFERITEY RfeMEMPTY isaid menory cells is connected to a
first transustarcabhmimdngﬁempcfaxiﬁytstax&ﬂgcdasajdomeabnedCEhlaﬂes
further conn§%§edo%§.a second transistor providing a ground connection; and
sai d wor d"FF Mnected to first and second word |ines, said first word
| i ne bei ng conmeitéplexerhamamsstof selbdchbively dwiitingtstozedt daga and

sal d_secopdoyotd i e el i Gapested {9 ddergAles o1 Packn OfheaidndagPnd
ggf are V\%en

transi stors such that sal menory |s are
word; and

processor means for controlling said multiplexer means.

13. The device of Claim 12 wherein said memory device
is a RAM array and the memoxy word is one of a plurallty of
memory words in said RAM array, the memory word being
accessed by an addressable word line connected, to said

Procaessor means.

14. The device of Claim 12 further comprising means for
clearing the memory word after data from the memory word has
been stored in said cache.

15. The device of Claim 12 wherein said cache includes

a plurality of latches, one for each memory cell,

16. The device of Claim 12 wherein said processor means
is connected to said multiplexer means by an enable line
hé%ing on and off statesg, such that said multiplexer means
writes data stored in said cache to said memory word if said
enable line is in said off state, but writes new data to

said memory word if said enable line is in said on state.

AR



sai d. second word line is turned on. 18. The device of O aim 13 wherein each
of sai plurality of menory words is connected to a respective word |ine

such that each menory word can be addressed by said processor

means, and

further conprising a plurality of caches, respectively connected to said
plurality of menmory words, and a pIurallty of multiplexers respectively

connected to said pIuraIity of caches such that stored data or

new data can

be selectively witten to portions of each of said nenory words. 19. The
device of Claim 17 wherein said second word Iine is connected to said
second transistor via a delay circuit-si%ch that data contained in a given

menory cell is.stored i.n said cac before.t he nennr cell is
y 17. The device o qalm 13 wherein y

cl ear ed.

each of said memory cells is connected to a first

transistor providing a write port;

each of said memory cells is further connected to a

second transistor providing a ground connection; and

said word line is connected to first and second word

lines, said first word line being connected to the gates of

each of said first transistors, and said second word
being connected to the gates of each of said second

line

transistors such that said memory cells are cleared when

said second word line is turned on.

18. The device of Claim 13 wherein each of said

plurality of memory words is connected to a respective word

line such that each memory word can be addressed by said

processor means, and further comprising a plurality of

‘caches, respectively connected to said plurality of memory

words, and a plurality of multiplexers respectively

connected to said plurality of caches such that stored data

or new data can be selectively written to portions of each

of said memory words.

19. The device of Claim 17 wherein said second word

line is connected to said second transistor via a delay

circuit such that data contained in a given memory cell is

stored in said cache before the memory cell is cleared.
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