2097623 NENDRY Background of the Invention This invention relates to a <§;;>w
nenery. 5 One standard nethod of accessing a nenory is to '
provi de, for. each-bit |l ocation, a dual accessing line such that the binary
signal, either a "0" or a"l", is provided on one line of the pair of Iines
and. the conpliment-is provided on the other line of the palr ag
fora given-accessing pair of lines, arbitrarily called A 7&;5 ul d
be "Al.while the other would be To wite a "1" into a bit Iocatlon for
examQLi into |location A, line "A" would be high. At this time tw 15

tran Ssi on gates betmeen the access lines and nenory cell Al . would open

- controllled by a word sel ect decoder. Since the "A' l'ead has the high
signal applied to it, cell Al is forced to establish a "1" thereat. For
read operations the sequence has a 20 precharging interval when both
raccess lines "A" and "A" are held high. However, at the end of the = ~
precharging interval the high signals are renoved fromboth | eads, and they
.remain high due to parasitic capacitance. The transm ssion gates are then
opened between the access lines 25 and the menory cell. Since there |s
no mai ntenance of the high signal on eithér [ead, the menory array
flip-flop provides signals on | eads="Al and " A" representative of the. 28

condition of cell Al. Thus, if the cell had a "1" stored = -2- thereat,
lkead "A" woul d be |eft high, and lead "A' woul d be discharged | ow. The
‘precharging is required because the cells have | ow power pull up

capability and aaeggggumagamleheflnhanging the access lines wthout
affecting 5 the store a%ﬁiﬁlBBQBﬂEiBHe¥efﬁﬁe§a9§b$em&moﬂ§SChar9'ng t he
-access |lines, The precharging and rea Intervals are tinmed with two
phases of.af%Iock This cP@@kséﬁGdﬁﬁﬁnmythOd of accessing a. memory

is to provide, for each bit location, a dual accessing
line such that the binary signal, either a "0" or a"i",
is provided on one line of the pair of lines and the
compliment is provided on the other line of the pair,

10 . Thus, for a given accessing pair of lines, arbitrarily
called A, one line would be "A" while the other would be
nan
_ To write a "1" into a bit location, for example

..into location Al, line "A" would be high, At this time two

15 transmission gates between the access lines. and memory cell
Al would open controlled by a word select decoder, Since
the "A" lead has the high signal applied to it, cell Al is
forced to establish a "1" thereat.

- - o For read operations the sequence has a
20 precharging interval when both access lines "A" and "A"
e : are held high.  llowever, at the end of the precharging

interval the high signals are_rembved_from both leads, and
they remain high due to parasitic capacitance, The
transmission gates are then opened between the access lines
‘25  and the memory cell. Since there is no maintenance of the
high signal on either lead, the memory array flip-flop
provides signals on leads "AY and "X representative of the
28 _conditioniof_celllél, Thus, if the cell had a "1M stored




r-ay constltute a synchronously read nenory system The 10 wite
‘op&ration al so operates synchronously and thus has a precharge interval,
QyR the precharge is overdriven with the input data and the interval is
used for address and data setwap. 2Si +uations exist where it is desired
access 15, I3 gl MRl r an e twgn I
this woul d be %g%igVe y u?‘naggq#u t|Tkggeﬁlgpfaﬁggn%§§éatAtH%&gfﬁ'+g
port access G@ﬁﬂh&ﬁ&fﬁl&@ﬁ an'PoGFHGFaFSéHEthé ﬁEﬁBFyeﬁohﬁﬂa%%esh%¢ed -

between vari Morz@gles,-uqrsShaw aoar paagerrpanbagoaapasmrbeysaﬁ& &ﬁé co tr

20 b A .
gﬂLEOZﬁsarraﬂ% coub@guggc hgﬁnPﬁcfgsa}Pgﬁgven % Eaﬁi@ h"%t |tg

WBX|nunl5pee¢hhomt@rsﬂngheapadnhohghsmUHYaaSEtuapabhe efndeschergrn955|ng
time is fixeqyd g%c%gglﬁlgg gOof extra ports causes a 25 reduction in
accessi ng capa [Tty fromany one port. Accordingly, real time nenory
operation is inpossible ﬂmegmgpsheéeinxhaedpreeﬁ nehistesealgvareone in the

past by arrangime@ WithTRWR" I;mseadoseauemsbﬁg b@tm/seewsmvahesméﬁ&rﬁo
alternate operations.  Faor: sl ot .i nt erchange, operat] ons,.

| e 0
frame voul d BETAIAE NS LHE, Ao BYRCREBRENS LY FPRG BERPFE( SLSLPB: AT ng
t he nextl@ychwaritehepemadienvalisd opadades epnchcohouslynanﬂryhuahhas a
second frane I o] xt
cycle, the tﬁ h?rghelﬁ%quggé %ggd%ﬁg g¢egﬁﬂyg¥ %EUE#Qgg}P€ﬁ§SWi
second frane‘ﬂﬁhﬂ@?@é dada ﬂﬂdnﬁﬂﬁe1§é§6ﬁ§1néﬁ0991Y3959d or addres$n
accordance Wglnta datal ®¢’mipi,on there is -3- provided:-a nennry array

h I lit f t. I I'i '
I R i Tt T T

to sai d BEpenmentsdingied memoryi areayh fFom paird ¢hanennei poriti anfepicallespond
to said prechy;3eGould be achieved by using a multiplexer arrangement '
at the single port access point and the input/cutput from
the.memory_wonld-be'shared between various registers.
._This.grrangeMent*becomes cumbersome for control purposes
20 and could be costly to implement. An even further
drawback to such an arrangement occurs when the memory
is already being accessed at its maximum speed for a
single port. 1In such a situation, since the accessing
time is fixed, the addition of extra ports causes a
25 reduction in accessing capability from any one port,
Accordingly, real time memory operation is. impossible
to guarantee. ' | .
- This problem has been overcome in the past by
arranging two_memories and sequencing between memorles_for
30 alternate operatlons. For: example, in time slot
interchange operations, a frame would be read into a first
memory during a first cycle. Dur1ng ‘the next cycle, the
frame would read out of the first memory, while a second
frame would bé read into the second memory, Dur1ng the
jﬁ _next ecycle, the third frame would be read 1nto the first
. memory, while the second frame would be read from the
" second memory. _ L '
38 - .- 7 In accordance with the 1nvention there is
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interrogate signals with the signal value stored thereat, said response
oecurring at a time i mrediately follow ng the precharglng of said first Kl
access lines, said elements further arranged to be isolated from said flrst
access 10 i ne's during said precharglﬂg gnterval, wherein there is

provi ded a secon of access lines a5500|at éhﬂ?ﬁiq sai d el enents, said

d
sesond pair of Bfegggeplﬁegeﬂgf%gafﬁ%% RAGLRE & H¥i9 Y of
access.lines fostpragedehgmpnéshaagbirshtpaivgef caciqsmllsines sai d

el enents, . 15 n i char ge
I nter ‘bate Sigﬁ%??@é?%%ﬁ ?ﬁgﬁ g??ér€%€£?§%%1€ﬁé r‘ﬁﬁgﬁgﬁﬁg oféﬁééinogate
signal s on sai dipteErogate sicnalesto) sabd elpments g andywheredn eaedyci at ed
el emagt s tos rfesaamd Méhehbeiﬁhﬂﬁﬁét&g’@d U€o Sk@$eshd hes asdi  brechiaig e?"} d
'second pair o ess lines epende rom sai nse ove | i rst
pair of access FP%SgrogﬁtﬁsﬁigﬁﬁfﬁdV{gh {%es%iﬁﬂéh Ei%f é&? dieanaser
whi ch aIternatesaﬁﬂerpspohaegoqgunnﬂngcsESa|timerﬁnuedﬂamdxy\mnmidwﬁmgports

to insure that ﬁrgéh‘argf'ﬁ%pgf T,w?ggu;ﬁila/eéee&d' rgq,edﬁa; a i SaIUli e O !

is in the precharg| A4 roper or eac
accessing 1ine, fﬁﬁﬁhﬁg arEAnged 60 beabeolpted ctrom Raid fhnsﬁ:?q9§§§ ble to

'nsulre thaio\ﬂhetmmlas aGPERS éam pﬁetj[:lﬁai@%l@rﬁﬁmng wmeélllxarwew j@ccess
I ne may act ua ccess | ntor (0) roma meno ce ri
fBasoripiion o pRavidels fosgpond phatt, SEALTRA Tithe arediatabaiin ( ne
invention wi |l sesidbelewentsbesaby segowd paibrpif acddds ridimrserbedngd t he
acconpanyi ng dri‘%@?éndéﬂ ‘“Pir&D s&Pd fir t pair o of féc%ssH RS £3 JTemory

enbodyi ng the invention a secon eads, FIG 2
shows a prior anoﬁéﬂbﬂg E§¢¢hhé&¢®gﬁEEFrTQg%ﬁﬁmﬂkgnﬂkﬁﬁﬁ9[ﬁﬂﬁd elements,

FIG .3 shoysg a hamngeabﬁatp&ﬂf 6PNAESd &4 NOi AdE w&ﬁ@%daqiwrtd he dual

ports of FIG 1, Deharge 1£¥§$;$ég{e signals at a time ‘different from

-the precharging of interrogate signals on said first
pair of access lines thereby allowing said associated
elements: to respond with the signal value stored thereat
20 over said second pair of access lines independent from-
said response over said first pair of access lines.
In use the ports are separated by
clock signal phaser which alternates the precharging and
accessing intervals between the ports to insure that while
.25 one port is actually reading data, the other port is
in the precharging mode., By utilizing the proper clock
phase for each accessing line, making them out of phase
with each other, it is possible to insure that when one .
access line is in the precharging mode, another access
30 1line may actually access information from any memory cell,
' Brief Description of the Drawing of a Preferred Embodiment
o One embodiment of the invention will now be
- described by way of example, with reference to-the
' accompanying drawings, in which: ' :
35 FIG. 1 shows a memory ‘embodying. the invention,
_having a second accessing pair of leads, )
FIG. 2 shows a prior art memory. cell having

38 a single access pair, and



AS shown in FIG 1, the dual. nenory, shown as 5 gain val ue buffer 700,
' isi sts of an NI\/DS menory array of prior art (FIG 2) nodi fied to provi de

gi’al access - -- capability. Menory 700 can be accessed either via register
03 or via register 704, each operatlng with two i ndependent addresses and

with two independent dat S. S S|gnals

for read or-wite- purpos“als % l'%fﬁ'saccet’slsmlzil % r%%%zi%(})lrl ?g\r%tig‘g

| ocati ons (Otikd)acetsstkeitwaemddre snale ats 'FUB.FIQ milst aneously, and .-_

i ndependent | Yo taPlsa BdsEAhEEAT OUt, if so desired, -any of the 32

| ocations s coder %r 15 Both buses are g¥}ended

bit line pairs (for exanf?eShenn in rFeIGpa dheyyduad, NEPPTYs SHOWMBShenory

| ocati ong ar@hlmswmhé ef B2 oML canss ify tEmat tae NMOSs mbmesryn atrrays oifi ct

access fron1the t | e et lines for

wite operat? Q‘Jg% ﬂj 4eren{) ﬁrosﬂ qlze]%c')%slre%gg c?;s:ratlons as -

descri bed prcopabiBltyl i. idemeny THERRN hel accqgsqqagqigtl\gr M4 s extended

to bit cell S;;%%&%Hﬁ%@P v wgﬂe,wr 30:0) @m. mﬁeﬂdtﬁmgowup twed [ERR].

of register I's al so” ext en to these sane cel In a
non- nodi f i edinfiereREeRt ya%‘?Y%ﬁlsed% ansd Wi th fiwe 12‘“%%‘%’(" Satig busess Hairse
and ong@d/0 register w tMQrmnow(ﬁsm@kacsxgmmmai' heabmrestrdde 0 the

oL b By RER R ad 47 ) AR 5o WA AR ST

decoder 701 i cu a scan ess word
sel ector) an{0+3Y)sseleqbed byraddress d#e%dqle Wer atSWﬁt@@Ot“ﬁdYst ep

process. Theaﬁhrfﬁgﬁgéﬂdéﬁtif pﬁ@&hﬁdﬂeeaﬁilrém JM IﬂesdnaierssreaThls

precharging arran i s. wel own._  Thus, [ERR] to
5 are drivenah¥ afhthe §?a’t‘é°‘b§/i‘&‘?? cflected tlﬁé 4 éﬁ%r 9?5’“7"0% “Thi s
prevent g5 theBbtneBuﬁé@n&ﬁélaélﬂtélgdédleasiaﬁﬁt iTinéepaiiits ofefidrs eample t he next

Step. For a [ad oneralipny the BEXfuh o1 Sof ol buibly fidadi " cher e

drive and tu
and, as will be seen, access from either bus does not

restrict access .from the other bus.  Bit line pairs are
used as set/reset lines for write operations and as

o0 differential outputs for read_opérations*as described
prior. Bit line pair o! anda 0! of register 704 is
extended to bit cells 702 of the top row (0-0 to 31-0)
and .bit line pair O and: 0 of register 703 is also
extended to these same cells, _ : a

25 - In a non-modified NMOS memory array as seen ‘in
FIG. 2, one set of bit line_paxrs and one I/0 register with
one addréss decoder would be.connectedfto the memory array. -

~ For purposes of this discussion we will assume this to be |

decoder 701 (which in the particular example is a scan

30 address word selector) and register 703. Any read or -
write operation is a two step process. The first step is -
to precharge. all the bit line pairs, ' This precharging
arrangement is well known. Thus, lines ﬂ to 5 and? to
T are dr1ven to a high state. by circuits ‘in-the register_

351-703. This prevents the lines from changlng the data in ‘the
bit cells during the next step. - . I

| . For a read operatLOn,_the next step is to turn'

38 off the precharge drlve and turn on one of the word



select 1Tines fromthe decoder 701. Turning off the precharge drive Iea

the bit li.nes tapacitively charged high, while the word select line tu -’
on correspondi ng transm ssion gates 7021 and 7025. These 5 transm ssi on
gates allow the bit cell to pull down gne-~of the bit lines ([ERR] or [ERR]
dependi ng on the.stqr at for o] Each

bit, I'ine pair [t eé% ﬁgnPﬁEqF% tﬁge 83ﬁForZéh ﬁgﬁﬁé gg{gtgﬁggelected
bit cell and trpe'ercégmeetdrtirvenlleawelse;#,hehbétla)lneaa@apa@itbmhvat The bit

cel | "resistors ofRlo nigh, ahﬁihbgmhﬁahueateembetnlzﬁenﬁapﬁy oRver
condwffpti on whereas transi stors 7023 and ZS %qggﬂ mer to_be capable
| §VF e

of pulling ei t IFATISSPondie &Wa“?ﬂésﬁﬁeehéPﬁﬁs ™esgise the
resistors grﬁ rntama&lslmnofganulsl angot«hehbl biltl eesl htghquDrdmnvréﬁe
“operation, the [ C arge, dri drive
~of the input dé{}g)%thaeng’ Itq.'urlflmtc?(r% e c?;f9 hgsgg {’gn‘éfsiié g(’Effl'#\élusnpu 20 data
“overrides the ﬂhacham@ec&ﬂd Dhetbﬂtsemblcd&umncausaqg bht tine paim to be
set or reset defgnd f%gm%h%o'QﬂﬁtdQ%Ba tIPsﬂpiﬂcbﬁégsseaéiéﬁ@&/wﬁ'te

operations are contr nal s rechar | S perforned 25
when clock is m%ﬁ%%ﬁﬁﬂ forid P@&é gndyt FerPSiﬁéﬁfthﬁﬂ %ﬁ&ﬁh%$oﬁk $s |ow
* fhe dual RS SG¥E £03s ottpWt.in FIG 1, allows a two phase operating

nenory system whereby two ijhde dent .sets.of 1/ gl ste
’Tselectors can 30 access aIF%Sfggﬁecgz%erﬁéﬁﬁrﬁrgg?ﬁg éﬂaoz%%g$ﬁ%wgﬁ§%es of
. a clock signalNalﬂhenooméndmiznemsugrytBpwersthsnspthpnthﬂr®m$ register

703 is in the RLGGRAGS ghanacbbéh akbpnigﬁppeaeiheoneanﬁa £61 ¢ 6§
i sol ated by gates 7021 a |Ster's bit access Iines

During that saf¥iling Fﬁéh&FhQFtré§P§t P"-su he Br66¥ﬁﬁger€§|§?gﬁ

‘be in the ypad/pycaduseptae rectisablrs arechsitngaphnlease pelling Tthe bit

~alternate opera‘ftine mﬁg%ﬁ controll ed by oppositely phased cl ock signals,
provi ded *

can

- For a write operation, the hext step is to
‘replace the precharge drive with the drive of the input
. data, and turn on one of the select lines, The input
20 data overrides the precharge and the bit cell data
" causing the cell data to be set or reset depending on
the input data. L
‘The precharge and read/write operations are
controlled by clock signals. The precharge is performed
25 - when clock is high and the read or write is performed when
clock is low. ' ' -
_ The dual bus scheme, as shown in FIG. 1,
allows a two phase operating memory system whereby two

oo - independent sets of I/0 registers and word selectors can
- 30 - access all of the same memory cells on opposite phases
© - .of a clock signal., When one of the registers, such as

input/output register 703 is in the precharge mode the
 actual flip-flop of the memory cell is isolated by
. gates 7021 and 7025 from that register's bit access lines,
.35 Durihg that same time the other register, such as output
o fegister 704, can be in the read/write phase actually
- | accéssing the same cell. This alternate operation is
38 controlled by oppositely phased clock signals, provided



- B- 'by cl ock 102. The phaserel ati onship bet ween t hese signals is shown in
FIXX 3. This phase difference prevents the potentially di sast er ous

ition of having both bit lines sinultaneously selecting the same 5 bit
cell. Wth the enbodinent shown, bus 7 Ts only used for read oper at’i ons,

but may al so by u3edkf mozL bohé pﬁﬂdeaﬁdla\tiéﬁsmmrw&tﬁal tHes desired.

The dual bit | kéﬁ/ ggah g‘gnoi)grﬁi%on:’al I.ﬂ){\f 2@{% pY J‘Opféroefgg ectively U

double its spee SOt mnce as eS Can occur- through .
i ndependent pprevengst hheantenthellmt@wmtems ceondi vion gfhase W

arrangemnent Cﬂﬁv@ﬁ f Hbihehéxpﬁﬁésdsbhi‘@élﬁé'&uéﬁ e@eﬂétiﬂ%‘etw@a?n@”d _
t hr ee acce S Sorts and bus sel ection lggﬁﬁf or two o hree access 15
re

ports. itsgplle oWitBgther gpbod p%ﬁ°ﬁ%rtb%%ﬁﬂ%%:§%ared bet ween
[ nput/out put obagysused. forheealhepetraoions | shwt anagpalaéﬂ ébe/ sk oAt e '

"registers sses .are.si t ane resgpt_to.e egi ster and on

ext er nal busAggt CFSPdcsﬁPrngkﬁhgﬁggiéy?f ith %ﬂ%fﬂ%éhgmﬁll be 20
witten into the nmenory. Thaidualrbhyechine @umW|khﬂﬁei¢FQﬁntiqnt¢ﬁkanxnt
menory SySte”]nbﬂﬁW' 950“69 Q?i‘&éti‘(r@l*”ﬁ’b‘ﬁﬁl@”ﬁtm é’@&fé)é Wﬂ%ﬁﬁ?ﬁi

wites to nore thah one locatron and Trom elther buses
third potQ i smaRYoREEEESARICAROIFERE EFﬁﬁ?thE%QQP?%Q&& ROt S &hithe o5
bus. Since tgamgotaﬁeaiﬁtbﬁvblcunnlng on the sane cl ock phase this could

That Tor any oiven | ocar i BRLBnEORErAuRbPhFFY SFEOReBRRE Caf i AU,
one tinme.' Thexphndddbby hantngnthneeoppbsliee ppmsesamﬂtthme:msseo )
conflict “‘thp@b@QeﬁnﬁfbBQesQiQSEiﬁﬂolo§§e3§or t&$ﬁ$ffihe three access
15 ports., Address selection logic for .one output port can be
' shared between input/output registers. The other two ports
are operable via separate registers.f Addresses are
s1mu1taneously present to each reg1ster and on external bus
selector controls when and from wh1ch bus data will be
20 written into the memory. This arrangement: provides a
flexible three port memory system in which two ports are
inputs and may perform simultaneous writes to more than one
location and from either of two buses, while the third port
is an output and provides simuitaneous'feads from a third
25  bus, ’Since two ports are both running on the same clock
phase this could create a conflict for writes except that
thé_bus_selection_logic.insures that for any given location
only one bus will provide the_write”dgta at any one time,
The,third-bus runs on the .opposite phase and thus cannot
30 conflict.with,either of the other two.

35
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1. . Anenory array having a plurality of nenory storage elements, a firs
pair of access:lines associated with said el enent smmumuﬂlmg"mechar

5 interrogate signals to said el eneatsy and wher ment is
arranged to respond to said prechargqd dmifserrogate Sidnal's %ith the signa
val ue stored thereat, said response occurring at a time imediately

fql'l] owi ng the precharglng bt sAi epprytanrerskavimess shica el tnerfi s 10

f urt her arrangﬁémbe?-bstbeagat 8flehbRbL Sk dr {16 Bt pRFECSP Aéé@és drgﬂé@ sai d
precharglng I nterva wheréin there |5 provid J a .second patr access

| i nda~Rssoci at 8§5RFEALEY Uiépeﬁéhi‘se]%‘5?'(!"%«9%%0!’5%1‘(%"5?8 a&%&a%%s bei ng
|ndeﬁende36 frmnmeardgamesb1ﬁaalsoioa§£965e1¢meﬁt§pr%fdiwuﬁﬁe&dhduhh _
prechar ged i nt g s 1. sal enent s i d second pair access

| i nes being ad§5§§ QPSM gcﬁgr 5raﬂ%%& g%af%sg?@%aﬁg gt ?ébﬁﬁ%? rent
fromthe prechéngengogatensegnagate1khghb¢ssxgnmtuthfuessthnd tifexerctss s

| Ines thereby ghhaw-agpsase aééapwﬁgdae'&n@m@ Fined £ { S AL Wil thg @

si gnal val ue stored reat over. sal d-second pair | nes
i ndependent frGHPSHF80F9§§6H5e°5v§¥1@af8r$Fr%ﬁcﬁﬁﬁrlkﬂe%uxﬁﬂéﬁIQNﬂﬂ$"@§ A

rns*moryI ?r (rjm%/ aSuelmenfedrrangéal ﬁb&beV\b@dSEzhﬂ?&affh@éﬁd\aﬂﬁ'ﬂ ef&wd/ﬂ ng is
ntrolled fro site cloc ases 0 ar a WWIte
gfock 3. ﬁﬂ?? §$?§9ga§a§?aPﬁ%§ IJFELRG; 1R Eﬂéi; éﬁﬁ ?éh Ming a
rst i nput / ouppgvidegu at eecosndopa b eolf vmtdnesal Hires s—tss;m'lajfethuﬂaﬂm ng
Tines and a 30sa§aceﬂdmeﬂeyt/eawu;eé@ﬂa%ﬂraéﬁ%@é@éi Vfdds S gsecond

i nput /out put set _of accessihg |Ines, each said register arrange
generate said praeRsrgent fﬁ?%r?%b%t%‘%?bﬁ%?§F|?frQQﬂﬁﬁﬁ; Qﬁﬁrﬁﬂﬁ S|gnals
applied theret proveaing pxéemageaomcerr@@aeb r@uﬁm St@'é‘dldird”laﬂﬂﬁﬁst 0

provide 35 - s e n re dre on S fromsaid
associ at ed n"emgﬁkgde?é H{i‘gpéﬁ}’ F n%ﬁ/aiawea?%& aaf‘*é’g‘ ‘ité’n)?rﬁrc &g
38 claim. mh&n&enrgapuenenmmqlaraeya|gzmsmdwxxeggntnxrpm the

precharging of interrogate signals on said first pair

‘of access lines thereby allowing said assoc1ated elements
20 to respond with the signal value stored thereat over said
second pair of access lines independent from sa1d response
over said first pair of access lines..
' 2., A memory array as claimed in claim 1,
wherein said alternate precharging is controlled from
25 opposite clock phases of a preehurge and read/write
clock. '
%.. A memory array as claimed in claim 1
or 2, further comprising a first 1nput/output register
associated with said first set of accessing lines and a

¥ .30 second input/output register associated with said second
s _ input/output set of accessing lines, each said register
_ a'-f_ arranged to generate said precharging interrogate signals

in response to input signals applied thereto from an
_ external source, said registers also arranged to provide .
.35 said external source with said résponse eignals trom
sald associated memory elements, ' _ )
_ . 4. A memory array -as clalmed in any preceding
- 38 claim, wherein said memory - array is an NMOS array.



s—A-rerery—array having a plurality of individually addressabl e
' St or s said elenents arranged in colums and rowsneans for-
ddr H % ﬂ ﬁﬁﬂn of said nenory storage elenents, 5 sai d neans
'ncI econd access. Legisters, and first and second selectors
associated with said el egent _col umm e lines ..
associ ated wth each romﬁbf gEFa 8F§n§ﬁ %y:%%${ﬁé 2%#%?4 @gcess - N

regi'ster for1pu¢vndungly|adﬂraadabbeondmprwcﬁbﬂg%aelfﬂemenﬁ$\ﬂﬂiQw1S|gnals

to a particulg gﬁ?sogrrghgeﬁlfﬂeeﬁiuthhéﬂdsﬁbﬁsrﬂ@bngeﬂﬁrf'ed j oi nt Iy jpy’
signal s fron1sa| irst access register and said first selector, a secohd

pair of accegddrpﬁéénas§66Pa988“ﬂpterﬁﬁhdrBﬁ?%?ys%ﬁefﬁﬁiwﬁﬁﬁﬁg%ﬂﬁ’MAth

sai d secgnd ag§@SmenAd $heluliehglPirptonhdi Sgcbndsaceess seeghsitarechar ged

activation signals to a particular gne of: said elegeg § th n sai d-r ow
i dentified j 80 £} TEF §P§n5F§0PFoﬁF 8FHOLE BRBOGER %ﬁﬁ dand said
second sel ecledemenackolamtsgl amédirsar paigedft accespohines @asazlciat%d '

prechar ged aghiikabigh 2y 808318 WALehEE shanalrhobyrastored abeseat and

to respond t secon prec activation S|a % storing at said
el enent a sugnﬂisnsruéoyr@vpuédlag EAEstorprdsperanfgpret %Eg?%glster ~each ;
~said reSlRPnS%cQCi%rtrlbngsa na1bl B &l maalarf Ohé OUf Ngaidece pements gi ng 25 !

of said access |i,nes, .sai rther nged t 0. be.j.sol from i
sai d access VlﬁgéndﬁPﬁﬂgrggldﬁfﬂgfzéﬁgndPﬁﬂ E an§ﬂ31$n¥t$@a f@ .
menory subst @itrisal hpcassheegusheroaaddeaddlBedstnshleeterence to Flgure 1
of the aCCO”@%@@nﬁQp@Qr %&aWb%Q§s %§n§§ associated with each row of =~

said elements and w1th said second access register for

K

15 providing first and second ‘precharged activation s1gnals
| to a partlcular one of said elements within said row
identified Jo1nt1y by s1gna1s from said second access
register and said second selector, each said element
arranged to respond to said first precharged activation
20 signals with the signal value stored thereat, and to-

' “respond to said second precharged activation signal by
storing at said element_a_signal value provided at the
corresponding aeceSS_register, each said response
occurring at a time immediately following the precharging

25 of said access lines, seid elements further arranged to
' be isolated from said access lines during said
corresponding precharging interval,
6. A memory substantially as hereinbefore - <,
descrlbed with reference to Figure 1 of the accompanying
30 drawings. ' ' '
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