2200004 -1 DYNAM C RANDOM ACCESS MEMORY ARRAY This invention relfates to a
dynam ¢ random access nmenory (DRAM cell and nore particularly to the bit
line array of a DRAM Recently, the sem conductor industryghamgﬁ-)4 .
enorpous efforts to fabricate DRAMs of high bit densities né

successes have been achieved. 1In particular, mass production of the 1 Mit
DRAM i s al ready bei ng achi eved, by virtue ofithe 'successful devel opnent of
a new fabrication process. However, nany technical problens energe as the
bit dénsity of menory devices increase. The necessity of fabrication of
menory cells of high bit density on a small chip area requires not only
that the dinmension of the cell be reduced, but also the separation between
bit lines connected to the_npenor ' en the
menory cell array and perl ry%w %%Egsﬁ W@%@Med. The
fringing effect of the sem conductor nmenory system due to the reduced
separation between bit |lines and peripheral circuits, has a severe

i nfl uence on the O@gggt 50 %ﬁbl’ rnar}ceelsaé)éstpg JeAphUmitC#43R0H ddkess

capacati ve unbal an nes
memory (DRAM) cell and more particularly to the bit line

array of a DRAM.

Recently. the semiconductor industry has made

enormous efforts to fabricate DRAMs of high bit

e 'densities and many successes have been achieved. 1In
particulai. mass production of the 1 Mbit DRAM is
already being achieved, by virtue of the successful
development of a new fabrication process.

Howevef. many technical problems emerge as the bit
density of memoty devices in;rease. The necessity of
fabrication of memory cells of high bit density on a
small chip area requires not oﬁly thét the dimension of
the cell be redﬁéed.'but also the separation between bit

lines connected to the memory cell and the separation

between the memory cell array and peripheral circuits
also have to be reduced.

The fringing effect of the semiconductor memory
system, due to the reduced separation between bit lines
and peripheral circuits, has a severe influence on the
operation tolerances of the mémory bécause,of the

capacative unbalance between bit lines.

('é




There is a possibility that data sensing may fail due to the unbal ance
between bit |ines, because the DRAM systeminvol ves the det ection of data
t hr,ough the nmechani sm of charge sharing. It is possible that mnority
carrigrs ‘are generated in the peripheral circuitry and injected into the
st or age capacitor of the nenory cell, therebyg discharging the stored data
signal. A protection neans for protecting a nenory cell array fromthese

phenomena is discl Oﬁ§draniy- & Pa’ea%;ﬁ*ey hatOdaRa sbhisd e Way fall
0 or

conposed of a pair dumy col umms he protection of tthe frenory cel

array fromthe ggéi fgetfk GhbaY¥ahtE: béBGednMBH tCULNERS Mek aud@ ¢RI DRAM
plugality of one-transistor cells with capacitors which have alternately -

| arge and smal | gpapeni 1Av6Eves TRe@ERE LGN SEMAKtAl Thriodyh ltagi c 1's and
0's stored alternately. This device however presents certain conplicated

di sadvant ages: amechhnbsmhefschargé shardagi.ce has to be taken into
consideration. Referring to Figure 1. there is shown the nenory cell array
di agram of a convenitohal poRslbleokbhatsmigorisy carsierscase geperfated 10,
bit line pairs £co|unn lines) BLo, BLo to BLi, BLi,  connected to respective
sense anplifiersh GRedPeripbepad cirppitrynandndajested Haver Fheel|s 11

connected between said bit |ines and -
~ storage capacitor of the memory cell, thereby

discharging the stored data signal.

A protection means for protecting é memory cell
array from these phenomena is disclosed in U.S8. Patent
‘No. 4,339,766, |
| This device is composed of a pair of duﬁmy columns

__for the protection of the memory cell array from the
peripheral circuitry. The dummy columns are composed of
- a plurality of one—trahsistor cells with capacitors
which:have alternately large and small capaéitances.
The memory cells may also have logic 1's and O0's stored
alternately. _

This device however presents certain complicated
disadvantages and also the size of the device has to be
taken into consideration. |

Referring to figure 1, there is shown the ﬁemory
cell array diagram of a conventional DRAM, qomprising:
well-known sense amplifiers 10, bit line pairs (column

~ lines) BLo, BLo to BLi, BLi connected to respective
sense amplifiers; word lines WLO to WLi, and integrated

memory cells 11 connected between said bit lines and



3 word.lines. The nenory cells are of the 1l-transistor nenory cell type,
conprising a transistor and a storage capacitor. The bit line is a long
conducting |l ayer connected to many nmenory cells and has its own parasittc
capaci tance devel oped between the sem conductor substrate and the bit line *
itself. There is also a parasitic capaC|t§nce due to the fringing effect
devel oped bet ween each bit line and adjacent bit |ines. For.exanple, all of

bit lines BLo t exc t he outer t bit li BLLo and BLi have a self

capaci t ance Y%F Bﬁ§t| tﬁ%‘@dmﬁf}“’tth'e CHitt-S, aﬁé’ "r‘ilgﬁ"fe éncf"d"}ﬁ}t .
it t he f h Fi 1.

Theref oro ¢ HBep r%ﬁ%iﬁaer Benc SoRPEaRinY, & thanristes B4 hiothde T gy

since the ou&g ops % plt I|nes BLo and ‘BLi have only one adjacent bit Ilne,
their total gaC| ance in both cases, [err] In these circunstances,

there is the POSghQ! Eiiy B@t 15"g Zgﬂgﬁc@»’ﬂ&kﬂ&ﬁ{ Vﬂiﬁl’b rf‘zféécéd‘%djata

t hrough the difference o the st or arges between I ne pair (such
as BLo and Bln9n¥5hém89§ Bbher aBli nard 1B Wi )pa TRl ditd | padEaride Senses
data for the outernost bit lines. That is to say, the outernnst sense

anpl i fier mgevelopedabetweendeheceiiconduenyr Bubitiatd endapsei tive
unbal ance between the bit lines. That is, because of the fact that the

out ernost bibiti btreBitself. - o :

>

There is also a parasitic capacitance due to the
fringing'effect'develoéed between each bit line and
adjacent bit 1inest For example, all of bit lines BLo \/.
to BLi except the outermost bit lines BLo and BLi have a

self capacitance’cB constituted by the bit line itself

and a mutual capaditance C, caused by the fringing

£
 effects, as shown in Figure 1.
Therefore the total capacltance of each bit line BLo

to BLi is CB+2cf. But. since the outermost bit

lines BLo and BLi have only one adjacent bit line, their

B £
In these ci:cumétances. there is the possibility

total capacitance is, in both cases, C_+C_..

that the sense amplifier which detects the data through

the difference of the stored charges between a bit line

pair (such as BLo and BLo, BLl and BLl or BLi and BLi)
may malfunction yhén it senses data for the outermost
bit lines. That’is to say, the outermost sense
ampiifier may not be able to detect data pfoperly due to
‘the capacitive unbalance between the bit-lines. That

is;:because of the fact that the outermost bit lines BLo



4 and BLi each have a capacitance of [err] and in contrast, the bit |ines
BLo and BLi each have a capacitance of [err] . This potential data
degectfon probl em can be easily understood when one considers that the
sense, anplifier is conposed of a bistable flip-flop. The inner sense
anp!lflers, that is all except the outernost ,sense anplifiers,  do not
ﬁxhlblt this failure in data detection, beca&se al'l "associated-bit |jnes
ave an equal capacitance value nanely, [err]. In realjty, si-ngl e power
suppl y- vol t age B¢ Bklsejphihaye aséagiaﬁ tARER °I§REM+§"§£5["’&£,1'? or TTL
compati bility. The sense lifier.10 arges.t.he biit .lines to 5 volts
and;'senses the.ﬁﬁ?Pﬁﬁﬁtdigggrbﬁteiﬁgfﬁe % A0 s%ﬂﬁﬁﬂqﬂ¢%)§r0n1charge
shari.ng with the_st ok apacj.t o of the s ’ | ted by the
addr essed word F?Ré°a§3$ﬁ§ §ﬁ gn?%&@'cygﬁégeggﬁégﬁaﬂ&w t%ﬁh oper at es. at
this |l ow voltag ' r C -qﬂg&"' | n det ect
a difference ofs?kgxg?agrnghég@eggﬁn?%nga§$aﬁfl |-J%*¥§ﬁ%g?ﬂggﬁng?t | i nes,

shoul d be used &fogiﬂeist Phathifke sengee suiplli fiaad-1a e difpddwa dot aa st or ed
in the nenory cell. Therefore since the value of said nutual capacitance

[err] increasespagthBteserapation.berhreinner Wendd mplir iexs/icexhatoist he
hi gher density DRAMs the . _ . _ _
all except the outermost sense amplifiers, do not
exhibit this failure in data detection, because all
associated bit lines have an equal capacitance value
.K¥/ namely, CB*ZCf.

In reality, a single power supply voltage Vcc of §
volts is used in recent DRAM systems, for TTL
compatibility. The sense amplifier 10 precharges the
bit lines to 5'volts and senses the voltage difference
between bit lines resulting from charge sharing with the
storage capacitor of the memory cell selected by the
addressed word line during an active cycle.

For a DRAM which operates at this low voltage level
a high performance seﬁse ampiifier;.which'can.detect a -
difference of the order of several tens of milli-volts
between bit lines, should be used in order to achieve
succeSSful'read-out of the data stored in the memory
cell. Therefore since the value of said mutual

~capaciténce C_ increases as the separation between the

f
bit lines is reduced, for the higher density DRAMs the
memory'célis'associated with the outermost bit lines
malfunction due to the unbalance of the aforesaid

capacitances.



menory cells associated with the outernost bit lines nmalfunction due to the
unbal ance of the aforesaid capacitances. 5 Thus, the present invention
seeks to provide an inproved nenory cell array which can avoid the probl ens
in ¢he known nenory cells resulting fromthe outernost bit [ines and the
fringing effect. In addition, the present § nvention seeks to provide an .
“inproved nenory cell array which can avoid the destruction of the stored
data due to M norrhug,Cahe Pres@AE VIR dddKs ({E pEsPLdeCea! fromthe
peripheral circuitry. According to the present invention, there is provided.
a DRAM nenor impgblvedr mayoryeeld R rdy wHidlescawmpsi@dthe Frowlems
decoder; word lines connected to a row decoder; nenory cells for data o
st orage connéat ¢teb&nowan memod ybicte llisnaesukt isrg Eyom dthé n@stenigssense ./
anplifiers for detection of data stored in said nenory cells by the B
sel ecti on of bt ddoessandy the &rdslging &ffeatw decoders; characterised by a
respective dummy bit |ine positioned at each end of said nenmory cell array,
the dummy bit |iA8sadditdon.cdher PRageMednuantian SReks t9cPEeYiide
anplifiers. EnbqQdi nents of the present invention will now be described by

way of exanpPB dMPFONSd MemMor¥-c&ld,AFnay which can avoid the

destruction of the stored data due to minority carriers

[ 4

f

being injected into the memory cell from the peripheral
circnitry;

According to the present invention, there is_ )
provided a DRAM memory..cell array comprising: bit lines ~
connected to a column decoder; word lines connected to a
row decoder; memory cells for data storage connected
between said bit lines and said word lines; and sense
amplifiers for detection of data stored in said memory
cells by the selection of_an address by said column and
row decoders: characté:ised by a respective dummy bit
line positioned at each end of said memory cell array.
the dummy bit lines being free from conheqtiqns to any
of the sehse_amplifiers. . _ 7

Embodiments of the present invention will now be
described by way of example only and with reference to
the accompanying drawings, in which: |

Figure 1 is a circuit diagram of the memory cell
~array of a conventional DRAM:

Pigure 2 is a block diagram of a DRAM according to

an embodiment of the present. invention:



t he acconpanying drawi ngs, in which: Figure 1 is a circuit diagramof the
menory cell array of a conventional DRAM Figure 2 is a block diagramof a
DRAM according to an enbodi ment of the present invention; 6 Figure 3 is
a C|rQU|t di agram of a mermory cell array according to an enbodi nent of the
present invention; and Fi gure-4 shows the | agout of the nenory cell array
of Figure 3. 'F@ferrlng to Figure 2 there is shown a DRAM Chlp whi ch .

Ef’?‘)ﬁlyjﬁini Qzaﬂkﬂeiﬁ%%éﬂégn?higbﬁogﬁé CRTR RaR U, " Mehe A THG, AR
‘nekudes 512 1 oneCpsAtad: 50 AncEpeEiTakry Sf#ﬁ??@s@'b?f ‘%’*.“?Z"S‘ A e

rowband col um |'ne?r§ﬁ§ecﬁn9ﬁ8&§dthg 3 a0l tde go%re ﬁxeﬁn’%‘i‘yr R¥aCtdrempense

anplifier 4. Said co line 1s also connected to a col urm decoder 5. Each
menory cell arrgg bigﬁkecgntalns 512 sense anplifiers which are connected
to the bit lines. The peripheral circuitry (such as the clock generator

address buffer for Heféce§ngheor Pigareé @oltnerdidsodtiowns a5 DRAM Ehignory
cells array 2a-2d and the sense anplifier, and 1/O buffer) is located in
t he which embodies the present invention. The memory chip 1
| in this example is a 1M bit dynamic RAM composed of 4
blocks of_zasx memory cell arrays ZaQZd which have dummy
bit lines 3 at the outermost side of each block. ﬁach
.\“,_ block includes 512 rows (or word lines) and 812 columns
(or bit lines) and these row and column lines are
" connected to a row decoder 6 and respective sense
amplifier.4. Said column line is also connected to a
cclumn decoder 5. Each memory cell array block containsl
512 sense amplifiers which are connected to the bit
lines.

The peripheral circuitry (such as the clock
generétor address buffer for driving the row and column
decoders 6,5, said:memory cells array 2a-24 and the
cense amplifier, and I/0 buffer) is located in the
external block 7 surrounding said memory cell array.

The dummy bit lines 3 are not connected with the sense
amplifiers 4.
It should be noted that said dummy bit

be connected with the semlconducto: substrate. )

ground, or may be connected to a finite bias voltage.f
Pigure 3 shows a circuit diagram of a DRAM memory

"cell according to the present invention. Bit lines 40



external block 7 surrounding said nenory cell array. The dummy ,bit lines 3
are not connected with the sense anplifiers 4. It should be noted that said
dummy bit lines 3 may be connected with the sem conductor substrate, to®
ground, or may be connected to a finite bias voltage. Figure 3 shows a _
circuit diagramof a DRAM nenory cell acc@ding to the present invention.
Bit lines 40 7 are connected to sense anplifiers 10. Menory cells 11 are
connect ed aldms nedérhgctedt be sendel ampl ifders e f Mekrdibidelima et hod,

as is conventional. According to this invention, dummy bit lines 3 are . ’
posi tioned areacénpedted aitdrnmemely ¢ol Ither mord i imed (SQrin cchai d _
conventional nenory. The dummy bit I|nes (DBL) are not connected to any of!
the sense arfrldedrbitolingomesbed. masodp conmventionadnnedeeprdingg the.,a
folded bit line nethod, to_ said dumy hit lines 3 and to the word |ines 50.
The memory &9 1&his iR¥epfipRe iuﬂﬂxn§ﬁ§téﬁﬁﬁﬁn%)Fqﬂﬂﬂ°§§ﬁi94ﬁﬁnﬂ§S|ng one

MOS transi stor 30 and one storage capagitor 31, ,as is .cqonventional, The

source el ect93tR and pf sakd\mempry, cedl,Arsdy dn. AddLIan (%0 ($Addit | ne

15" S e AR RS, B G, B U o o0
Fon-inpl ant add e X ed V6" §hP 08" UnEORLGRE dnp i'fi%rs 10. < However,

memory cells are connected, using the folded bit line

method. to said dummy bit lines 3 and to the word lines
50. The memory cells 11 are of the l-transistor memory
cell type comprising one Moé transistor 30 and dne
storage éapacitor 31, as is conventional. The source
electrode 34 of each MOS transistor 30 is connected to
the bit line 40 or dummy bit 1line 3. The drain
electrode 33 is connected to electrode 35 which is
fabricated on the surface of the semiconductor substrate
by ion-implantation or inversion_énd connected to the
storage capacitor 31, which is of gated capacitance.
The other electrode 36 of said storage capacitor 31 is .
connected by a second polysilicon layer to the ~
-semiconductqr_substrate (ground) or to the power supply
voltage Vcc.

fhe semiconductot region of the storage capacitor 31
connected to said drain 33 is the surface region of the
semiconductor substrate under a dielectric insulator,
which is itself under said second polysilicon layer. It

is a well known fact that this region may be



storage capacitor 31, which is of gated capacitance. The other el ectrode 36
of said storage capacitor 31 is connected by a second polysilicon |ayer to
the sef conductor substrate (ground) or to the power supply voltage Vcc.
The s?niconductor regi on of the storage capacitor 31 connected to said
drain*33 is the surface region of the sem cogductor substrate under a
dielectric-insulator, which is itself under said second polysilicon |ayer.

| t ' [k

go.ogﬁt aof“egppgé‘? B-18RhahPRY, pifig) SpaRaRY) o appot s IR AP DO B
e conposed o | r I

Vcccbang appl |€gp% gl gé??oga*sfé“?ﬁgig’a't e§%§% %t@&p%sﬁﬂﬂ%o%t? a9e
eachtenory cel beldni §n@e99 B3 hhgee gats%amli%fhéas HPUIRE tgflid © sap@Ig | ine

50. Each bit line 40, excluding t dummy bit l1nes 3, has a total

capaci tance of {{g1thge"WeEcHEing app19¢A RY aVddtrdarPaE tance and [err] is
-the parasitic capacitance due to the fringing effect between the adjacent

bit lines. Thereforghehgaket ofi nhie MOsSaczansistdre 3unty dxdh Imemsry do not
cause an unbal ance between the capacitive values and therefore the
out er nost sensecahil1l|assacnnlvanéﬁnon gatecsthiich is connected to a

word line 50.
Bach bit line 40, excluding the dummy bit lines 3,
has a total capacitance of CB+2cf. where CB is its

own parasitic capacitance and C_ is the parasitic

f
 capacitance due to ihe fringing effect between the
adjacent bit lines. Therefore the bit lines adjacent to
‘the dummy bit lines 3 do not cause an unbalance betweén
the capacitive values and thereforg the outermost sense
" amplifiers can function correctly.

It should be noted that the dummy bit 1ines.3,-
positioned at each end of the memory cell array are
fabricated in the same process step and with the same
dimensions as the usual bit lines 40.

Figure 4 is an enlarged view of a very small part of
the memory cell array. énowing the layout of é part of
the arrangement shown in Figure 3. Various

" modifications of the disclosed layout, within the scope
of the present invention, will be readily apparent to
persons skilled in the art. g ,/;g;f;; ?¢_

Reference numerals common to gﬁ%ﬁqu_ﬁugpdﬂ4h

designate the same features in-boé@f?igu;es;
W



It should be noted that the dunmy bit lines 3, positioned at each end of
the menory cell array are fabricated in the sane process step and with the
same di nensions as the usual bit lines 40. Figure 4 is an enlarged view of
a !ery small part of the menmory cell array, showing thelayout of a part of’
thé arrangement shown-'in Figure 3. Varioug nodifications of the disclosed

| ayout, within the -scope of the present invention, wll be readily apparent

t Ki | gl i . , tq Figures 3 and 4
designate the soiite by Bit 1 fHpE" 87°EoRTTORCY SRTERY Lo B ERes 57
i tioned edgf) ehk . 2289 mBigle ¢ 40 -mad

Prom . et arhedty, P peLEF. TEER B1EPLANEE 86, afdlindel R0 a0 a7 e,

concentrati Y, 0Pap8rt herRelrYR@eSBBRhERERat RicO i ngs i?F
e porys TS o, Eendieind OPaplr | TRV ER e, BBl ROl BagH 0o W@

insul ati on |cytdentEHVicke Nheypat eayet 100 dRStheapsicgper suddrrhte MOS
transi stors 30 have gate oxides under said bit Iines 40 with the channel
regi on of eairdd&htopeningsre80 bei ng under the gate oxides. The N type
region 35 on the surface of sem conductor substrate fornms one el ectrode of
t he storage capdthe cpoBisibilcos word lines 50, isolated from said

i

bit lines 40 by the insulation layer, provide the gates
of the MOS transistors 30.

The MOS transistors 30 have gate oxides under-séid
bit'linés 40 with the channel region of each MOS
transistor 30 being under the gate oxides. The N type
region 35 on the surface of semiconductor substrate
forms one electrode of the storage capacitor 31 and is
connected to the drain of the tespective transistor.
Ssaid semiconductor region 34 forms the source region of
each transistor 30 and is connected to the bit line 40
or dummy bit line 3 through.opening 60.

The dielectric insula;ion layer of -the storage
capacitor 3i is formed on said region 35. The second
polysilicon layer. not shown. is provided on the
dielectric insulation layer and ié connected to the
semiconductor substrate. |

The word line 50 is connected to the row decoder,

'which is not shown in Figure 4, and the bit line 40 is
connegted to the sense amplifier 10 and the column

decoder, which also is not shown in this Figure.



connected to the drain of the respective transistor. Said sem conductor
region 34 fornms the source region of each transistor 30 and is connected to
the.bit line 40 or dunmy bit line 3 through opening 60. The dielectric
insuggtion | ayer of the storage capacitor 31 is forned on said region 35.
The decond polysilicon |ayer, not shown, is qgovided on the dielectric

I nsul ation layer and is connected to the seﬁiconductor_substrate. The word
line 50 is connected t% the r m/qﬁpod r,, which is not shown in Figure 4,
and the bit |ine 48B€s Bmeé’gé’d B8 He 3& RANRAGHEG (% and the colum .
deceder, which_al so is.not sho i_n. this Fi.qure. 10 The it line 3
S ﬁgnnect ed tSef“ﬁgoggﬁl‘:&?ﬁdﬁg\tgn rtr&}ﬁstblnzftei Jres scmecctb%$g%?m;%h$o the .
sense’ anplifie . f re, e I e du bi t
lines 3 do not E??‘%FezﬁgtlgEqﬁgmé%r, qg{%ér%%(\t?‘b&argeo%q@atgg én%lyi%e apmed to

the dummy bIt kbiifisctea ki e d B3% 4 HAS ¥ Ud Gt [HEdFe aep] etion

‘'l ayer at the interface between the type sem conductor region and N type

seni conduct or regi gRwh¥er,! A Qe tePYTaN VAt i |96 tfpp DEed €67 the
carriers (in this case, electrons) generated in the external circuitry of

said menory cegum@y’ dit Bdmes 3destimiaiii® cdselatsatd Bids oroltwget or age
capacitors 31 _ '
- forms a depletion layer at the interface between the P
type sémiéonductor region and N type semiconductor
region 100, througn.opening 60, and collects the mihory
o carriérs (ih this case, electrdns) generated in thé
external circuiiry of said memory cell array. Hence,
destruction of data stored on the storage capacitors 31
located at the edge of the memory cell atray. as a
result of said minority carriers, can be prevented.

'As explained hereinabove, the device disclosed in
U.S. Patent.4.339.766 must employ a'pair of duﬁmy
columns (two bit lines) with a plurality of
one-transistor cells having alternating large and small
capacitors. 1In contrast, a memory cell array according
to this invention can be provided with only half dummy
columns (one bit line).

As explained #bove, the extra bit lines positioned
at each end of the conventional memory cell array. in
accordance to this invention, result in the advantagé'=
not only of prevention of tge unbalance in the gha:ging
voltage of the bit lines connected to the sense

amplifier, but also the prevention of malfunction of



| ocated at the edge of the menory cell array, as a result of said minority
carriers, can be prevented. As expl ai ned herei nabove, the device disclosed
in US. Patent 4,339,766 nust enploy a pair of dumy colums (two bit *:
iges) with a plurality of one-transistor cells having alternating | arge
and small capacitors. In contrast, a nenordicell array according to thirs ¢
i nvention can be provided with onIy hal f dummy columms (one bit line). As
expl ai ned . abgémoryheedils’ whiich Idate D asivs e esly AhiweEitencapiishe
conventional nenory cell array, in accordance to this invention, result :sin ¢
t he advant aggenetraceldy iof thwec\extermalofeirvuindyl ance in the charglng '
vol tage of the bit lines connected to the sense anplifier, but also the
preventi on of nalhendnventdon isnnunqlxnﬂﬂedvtncﬁheamxmmpbaﬂsed by L
mnority carriers generated in the external circuitry. The invention is not
limted to tAesexibsdehereinabeaie .he Mamians groditication®dof i thei ons of
t he di scl osed, enbodi nents, as well -as other enbodi nents of the invention,
will be readﬁP?céﬁﬁﬁﬂeﬁ@hﬂ?%&ﬁﬂﬁﬁrs%ﬂuWQ¥%r4$1Q?ﬂ?%ﬂ?mkﬁﬂﬁﬂ?%F%r%ﬁce to

t he above des t|on qQf this._.i.nyention, such nodi fications or
enbodi ment s Ehe W&»&é&q-oﬂﬁﬁ b B8 1 RRRARERY S LEFELRET o as

defined by tﬁﬁliR%%”qn S JP% upon reference to the above

description of this invention. Any such modifications
or embodiments are intended to fall within the scope of

the invention, as defined by the appended claims.



12 @'aimé: - 1. ‘A DRAM menory cell array conprising: bit |lines connected to
a columm decoder; word |ines connected to a row decoder; nenory cells for
dat a ‘st orage connected between said bit lines and said word |lines; and
sensq anplifiers for detection of data stored in said nenory cells by the
setection of an address by said colum and k2w decoders; characterised by a
respective dumry bit |ine positioned at each end of said nenory cel.l array,
the dummy bit ¢iatmsbeing free fromconnections to any of the sense
anplifiers. 2—A-memory cell array as clainmed in claim1, characterised in
that said dummy bit lines are connected to ground by connection to a
seni conductor substrate of the array. 3. A nenory cell array as clained in
cl &M 1, char akt erAsRRAMmenoryt telluanpapi comprisiage bdtnddnes to have a
finite bias voltage apglied thereto. 4. A nmenory cell array substantially
as her ei nbef oreoR@eetedetond t pokumpr dpeades: awards linegscoanggtied Kiog@res 2
to 4 of .the acconpanyi ng draw ngs.

row decoder: memory cells for data storage connected

between said bit lines and said word lines; and sense

amplifiers for detection of data stored in said memory

cells by the selection of an address by said column and

row decoders; characterised by a respective dummy bit

.\,/ line positioned at eagh end of said memory cell array.
the dummy bit lines being free from connections to any

- ~ of the sense amplifiers.

2. A memory cell array as claimed in ciaim_l.
characterised in that said dummy bit lines are connected
to ground by connection to a sgmiconductor substrate of

the array.

3. A memory cell array as claimed in claim 1,
characterised in that the dummy bit lines are connected

to have a finite bias voltage applied thereto.

4. A memory cell array substantially as hereinbefore
'describéd with reference to and as illustrated in

Figures 2 to 4 of the accompanyingfdrawings.
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