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devi ce which stores data in a nonvol atile fashion by

use of a ferroelectric capacitor. Background Art 10 A

ferroelectric nenory device stores binary data in a

nonvol atil e fashion according té the intensity of
residual dielectric polarization of a ferroelectric
capacitor. A nenory cell of a conventional ferro-

el ectric menory device Essconki gurped byocmnnecting the
15 ferroelectric capacitor and a transistor in series
as in the case of a DRAM for exanple. However,
unlike the DRAM since data is held depending on the
intensity of resi @HBROBLEBCEBICI YEYOREr DEHELEBN i n t he

ferro- electric menory device, it is necessary to

drive a 20 plate line in order to read out signa
charges onto a bit line. Therefore, in the
conventional ferroel ectrF8chikfdtydevfce, a plate
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Background Art
A ferroelectric memory device stores binary data
in a nonvolatile fashion according to the intensity of
residual dielectric polarization of a ferroelectric
capacitor. A memory cell of a conventional ferro-
electric memory device is configured by connecting the
ferroelectric capacitor and a transistor in series as
in the case of a DRAM, for example. However, unlike
the DRAM, since data is held depending on the intensity
of residual dielectric polarization in the ferro-
electric memory device, it is necessary to drive a
plate line in order to read out signal charges onto a
bit line. Therefore, in the conventional ferroelectric
memory device, a plate line driving circuit is required
to have a large area.
In order to cope with the above problem, a cell

array system of the ferroelectric memory device which
can reduce the area of the plate line driving circuit

has been proposed by Takashima et al. (D. Takashima et



al., "Hi gh-density chain ferroelectric random nenory
(CFRAM" in Proc. VSLI Synp., June 1997, pp. 83-84).
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configured by respectively connecting two ends of the

5 ferroelectric capacitor to the source and drain of a
cell transistor, and a plurality of nmenory cells with
the sane configuration as described above are serially
connected to configure a nenory cell block. In the
series connected TC unit type ferroelectric RAM since
10 tée. pl dtieghtdenslt i oiga Oh r €&t £0 628 DL 6OPERALY MRy
by eight nmenory cells, for exanple, the nenory cel

ar r ayCFRAM) Hein nkegr at €L $ma. hi ghnéntegratpen 83-84) .
density. In the series connected TC unit type o
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a conmon 15 practice to arrange a dummy bit |ine

out sTeREI Wer sy yresetthvehy errneselngietdoneydbiof the
line,as a shield line py fixing the dummy bit |ine at
gr ot PRRERTT 2 C FRacei@npre, the 8RU¥GE prrYedrain of a

erior _of the menor
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i nfl uence of noise (hereinafter referred to as

coupthiantp It e €) i reauseity 1y WA 2004 10970% commonly used by
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eight memory cells, for example, the memory cell array
can be integrated with a high integration density.

In the series connected TC unit type ferroelectric
RAM with the above configuration, it is a common
practice to arrange a dummy bit line outside the memory
cell array and use the dummy bit line as a shield line
by fixing the dummy bit line at ground potential, for
example, so as to prevent occurrence of noise from the
exterior of the memory cell array.

Further, a ferroelectric memory device in which a
dummy bit line is arranged on the exterior of the
memory cell array to compensate for capacitive coupling
of the bit line on the end portion of the memory cell
array has been proposed (Jpn. Pat. Appln. KOKAI
Publication 10-200061).

It is known that the influence of noise

(hereinafter referred to as coupling noise) caused by



parasitic capacitance between wrings occurs when data
which is read out onto the bit line arranged in the
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arranged on both sides of a bit line with the sane 5
pitch and if the anobunt of coupling noise given to the
bit line fromone of the two bit lines is 5, the
amount of coupling noise 25 océurs by taking the
coupling noise 6 given fromthe other bit line into
consi deration. 10 However, in the case of the bit line

ar r argess Dini c t dgp 200k POk | wa@E et h@if@ﬂr?é Yo&€hts afk&Y. data

no coupling noise is given to the bit Tine fromthe
dummmhiilt 1 necadioxed attd hehgriolindl Pt eati@hged in the
Therefore, only the coupling noise 5 fromone bit

| i nendmoly vedlt catthey bis déndede ditamgedo anit heiwes are
portion of the nmenory cell array. For exanple, when

dat PTPEPS el i o lh t ode s radhsd S ok -1 iwe capblei tloe same
(2T2%; systemand if "1" is read out onto the bit

liné W%r@éa bh e FMiyeraf o«?p%hlt-%enmrgflbwnlto the
array, and "0"_is read out,_onto the 20 adjacent_bit

T et RS TR O ok vigeh S | Sadbites pot éhd | e amount

[ ) d |t the sens margin, is
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the endspartdon,,0f  the nenory cell array, the
retention characteristic is degraded and the yield

rate is |HWW%&%&,Vlhzggé/éﬁ&3Q§fPEHéJﬁ?QOﬂiQQ8§§§anéed on
the end portion of the memory cell array, no coupling
noise is given to the bit line from the dummy bit line
fixed at the ground potential. Therefore, only the
coupling noise & from one bit line is given to the bit
line arranged on the end portion of the memory cell
array. For example, when data is sensed in a two
transistor-two capacitor (2T2C) system and if “1” is
read out onto the bit line arranged on the end portion
of the memory cell array and “0” is read out onto the
adjacent bit line, the difference between the readout
potentials is reduced by & and, as a result, the sense
margin is reduced by 5.

Thus, there occurs a problem that the sense margin
is reduced due to an imbalance of coupling noise
between the bit lines arranged on the end portion of
the memory cell array, the retention characteristic is

degraded and the yield rate is lowered.



Di scl osure of Invention A ferroelectric nenory device
according to an aspect of the present invention
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menory cells arranged in a 5 matrix form Each of the
menory cells includes a cell transistor and a
ferroelectric capacitor, one of source and drain
regions of the cell transistor Being electrically
connected to a corresponding one of bit Ilines, a gate
of the cell transistor being electrically 10 connected

to a correspondi ng opesefiownard biEnesyvehheonot her one
of the source and drain regions of the cel

transi st ok Derngekkettttcabhyrgonaettedatoov8€ng to an

el ectrode of the ferroelectric capacitor, the other

el ec@grriet of f thiee frresehecinventchpacitotudes ng Mémory cell
electrically connected to a correspondi ng one of plate

| i neXET3Y Hayik@raipbioriesta 97 reeneuymyebls dinenged in a
arrangfd,outside a bit line arranged on_an end portion

of tHE-TEhorY el | EAFR a9f are JEPRPEY et toninpbuges a cell
line arranged on the end portion of the penory cell 20
arra %ﬁﬁfgﬁ%i?ﬁ‘ir%a ST %Le??%%ec%%%l%%ra Pie chf source
bet wee e.bif lines in the ry_cell arr .the

i r\g%encpduén%“gi%e THE® h%@i%et%%@a awmoa?fmg bi t

l'ing | { st Y. C | cal ,
conmested 5 HHe FrATRATEEE b ot r eSO ol v e

25 cplded rapsgstOroanth@ d&rf oﬂﬁﬁfé@or%eirtl% electrically

ferroelectric nenory device according to another

aspeinricide 15 egendri A0ty | B\ed ugtesy@rd i1 8hes, the

menory WO 2004/ 109705 PCT/ JP2004/ 008288 5
other one of the source and drain regions of the cell
transistor being electrically connected to one
electrode of the ferroelectric capacitor, the other
electrode of the ferroelectric capacitor being
electrically connected to a corresponding one of plate
lines. It further includes a first dummy bit line
arranged outside a bit line arranged on an end portion
of the memory cell array and separated from the bit
line arranged on the end portion of the memory cell
array with an interval which is the same as a pitch
between the bit lines in the memory cell array, the
first dummy bit line having the same width as the bit
line, and a first dummy memory cell electrically
connected to the first dummy bit line and including a
cell transistor and a ferroelectric.

A ferroelectric memory device according to another

aspect of the present invention includes a first memory



cell array having a plurality of menory cells arranged
ina mtrix form Each of nmenory cells includes a cel
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source and drain regions of the cell transistor being
5 electrically connected to a correspondi ng one of bit
lines, a gate of the cell transistor being
electrically connected to a cofresponding one of word
lines, the other one of the source and drain regions
of the cell transistor being electrically connected

to onellllaetegtligdengfat peuteriogl et hbEoeRPAEILOr arranged
the other electrode of the ferroelectric capacitor

bei ngn ®leztrixafbymconhechedft@emocor c€5pendhaguase a cell
of plate lines. It includes a second nenory cel

ar r ayrainy bdiged amdj acéarroeléeberi¢rsapaeiboy, cehk of source
array to commonly use 15 the bit lines electrically

conreRd edrap t hediprst o nepergetdl transhytandbhaning

the s e sfructure as the first nenory cell array.

Furt ?c FiCqhty ugednacked sto @uﬁ%?r%$@om¢h%ga@ﬁ@n@ﬁdblt
out sj a bit line f g@nged an end portion of th
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electrically connected to the fiTst dumy bit |ne
and d nedtuhdg @ ciehd féﬂf‘@éﬁé@ﬂfr?@%%éﬁfé@d E6LTb€her

It includes a second dumy bit |ine 2004/ 109705

PCT/ IR0 DO82B8thé ferroelectric capacitor being
electrically connected to a corresponding one of plate
lines. It includes a second memory cell array arranged
adjacent to the first memory cell array to commonly use
the bit lines electrically connected to the first
memory cell array and having the same structure as the
first memory cell array. Further, it includes a first
dummy bit line arranged outside a bit line arranged on
an end portion of the first memory cell array and
separated from the bit line arranged on the end portion
of the first memory cell array with an interval which
is the same as the pitch between the bit lines in the
first memory cell array, the first dummy bit line
having the same width as the bit line, a first dummy
memory cell electrically connected to the first dummy

bit line and including a cell transistor and a

ferroelectric. It includes a second dummy bit line



arranged outside a bit |line arranged on an end portion
of the second nenory cell array and separated fromthe
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menory cell array with the interval, the second dumy
5 bit line having the same width as the bit line, and
a second dummy nenory cell electrically connected to
the second dunmmy bit line and Pncluding a cel
transistor and a ferroelectric. A ferroelectric
menory device according to still 10 another aspect of

t he presedd iqvenidons i et utese darr@REY &€l dn aER@Yportion
having a plurality of nenory cells arranged in a

mat ro & flor meddach wdnd e cEhDryreey | sndifepadeseca £ebh the
transi stor and a ferroelectric capacitor, one of

sourlgiet anidiadrai renegd orms die tdred gedtt idn tofnshst second
being electrically connected to a correspondi ng one

of BReMAYheEelly giatay of lglhetleel interembi stive detomd dummy
el ectrically connected to a correspondi ng one of word

li nédlt thidStietighe it 3ae e andherkih kegeonsnd a

f the cell. transistor bei 0 electrically connected
Co G Bb TR TR THE C30F roH S h I LAt Leq He the

ot he | ect f.the. ferroelectric capacitor bein
el ec ercleocnaC?IC{}%gn n?]DelcE gﬁlrfeo aré&c%?cf]e%%]or?%i%gc%fré HansgStor
| at [ t .1t includes a dunmy bit Iine
grréﬁé%épg%%gﬁ%ﬁgéggﬁ%éli ne 25 arranged on an end
portion of fé%%é@i@%ﬁff@L&eﬁ%f@ydeéﬁc&a@@@%f&i ﬁﬁ%&ngtill
o the d% brt

one el ectrode electrically connected t
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memory cell array having a plurality of memory cells
arranged in a matrix form. Each of the memory cells
includes a cell transistor and a ferroelectric
capacitor, one of source and drain regions of the cell
transistor being electrically connected to a
corresponding one of bit lines, a gate of the cell
transistor being electrically connected to a
corresponding one of word lines, the other one of the
source and drain regions of the cell transistor being
electrically connected to one electrode of the
ferroelectric capacitor, the other electrode of the
ferroelectric capacitor being electrically connected to
a corresponding one of plate lines. Further, it
includes a dummy bit line arranged outside a bit line
arranged on an end portion of the memory cell array, a

capacitor having one electrode electrically connected

to the dummy bit line, and a dummy bit line driving



circuit having an output termnal electrically
connected to the other electrode of the capacitor and
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i nes, respectively, and detecting drive of the plate
5 lines. Brief Description of Drawings FIG 1 is a
circuit diagramshowing a nenory cell block MCB which
configure a series connected TC/unit type
ferroelectric RAM according to a first enbodi nent 10
of this invention; FIG 2 is an operation timng

di agramuit they 2I@Gn system of e thien BN c€el da bl pek

MCB shown in FIG 1; FIG 3 is an operation timng

di agtameatedetd MG sydiem of et teodenef yticel taphotkor and
MCB shown in FIG 1; 15 FIG 4 is a schematic circuit

di agkzipi s Hosimignabe elentif grakly oromwiedted ned ntiperplabne

of the series connected TC unit type ferroelectric

RAM BEet di FRERYF TRl ¥4 rand edoliery &fitdief the plate
invention; FIG 5 is a diagram showi ng one exanpl e of

20 par®&Ftic capacitances Cbb between the respective

bit lines in the_ 2T2 stem of the series connected
TC unit type ferPoef c§¥?€r¥9&}§ﬂoﬁﬁ PREIRIS4 and

b 28 B B e a AT RD ShE ERETE 23Sy cena
it [ t t it .
el doE AP I AL S RO LA SRR e Wt

2OOQQ&QQEQ%J%QY&E@QQé@@Q@%&%ofﬁing to a first embodiment

of this invention;

FIG. 2 is an operation timing diagram in the 2T2C
system of the memory cell block MCB shown in FIG. 1;

FIG. 3 is an operation timing diagram in the 1T1C
system of the memory cell block MCB shown in FIG. 1:

FIG. 4 is a schematic circuit diagram showing the
configuration of the main portion of the series
connected TC unit type ferroelectric RAM according to
the first embodiment of this invention;

FIG. 5 is a diagram showing one example of
parasitic capacitances Cbb between the respective bit
lines in the 2T2C system of the series connected TC
unit type ferrcelectric RAM shown in FIG. 4 and
coupling noise 3 caused by the parasitic capacitance
Cbb;-

FIG. 6 is a diagram showing one example of
parasitic capacitances Cbb between the respective bit

lines in the 1T1C system of the series connected TC
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unit type ferroelectric RAM shown in FIG 4 and
coupling noise 5 caused by the parasitic capacitance

wW@hw/1697& 7 is a di agram showi ng the ot her exBopirEoof008288

5 parasitic capacitances Cbb between the respective
bit lines in the 1T1C systemof the series connected
TC wunit type ferroelectric RAMshown in FIG 4 and
coupling noise 5 caused by the Parasitic capacitance
Cob; 10 FIG 8 is a schematic circuit diagram show ng
the configuration of the main portion of a series

connecitte d yokC fiuv o d e fier rRyel estdve RBAMBTCCcOr dimg to

a second enbodinent of this invention; FIG 9 is a
schermtn cingg rouide di agremd o e thweradfcic capacitance
configuration of the main portion of a series

con /ed TCunit type ferroelectric RAM according to

a third enbodinent of this invention; FIG 10 is a
schenat i cFF r cliits ot dyrafmaihowreiging Heeli dikes | ofemple of
the series connected TC unit type 20 ferroel ectric, RAM

shoRP 547 FIE FPIFHIGACET CRP & 1 the reqARective bit
of 3120 ot (e RN (e Yool A aehan
SCORUTEIR T TP, gl Ul s e on.
Cone e e o er Tobl 8k A e A
a fidgdy WO 2004/ 109705 PCT/ JP2004/ 008288 9

FIG. 8 i1s a schematic circuit diagram showing the
configuration of the main portion of a series connected
TC unit type ferrcelectric RAM according to a second
embodiment of this invention:

FIG. 9 is a schematic circuit diagram showing the
configuration of the main portion of a series connected
TC unit type ferroelectric RAM according to a third
embodiment of this invention;

FIG. 10 is a schematic circuit diagram showing a
modification of the series connected TC unit type
ferroelectric RAM shown in FIG. 9;

FIG. 11 is a schematic circuit diagram showing the
configuration of the main portion of a series connected
TC unit type ferroelectric RAM according to a fourth
embodiment of this invention;

FIG. 12 is a schematic circuit diagram showing the
configuration of the main portion of a series connected

TC unit type ferroelectric RAM according to a fifth



10

enbodi nent of this invention; FIG 13 is a plan view
showi ng the main portion of a series connected TC
waipiot/1097p® ferroel ectric RAM according to a sPXI/iP2004/008288
enbodi nent of this invention; 5 FIG 14 is a cross
sectional view taken along the 14-14'" line of FIG
13; FIG 15 is a schematic circuit diagram show ng the
configuration of the main porti®n of the series
connected TC unit type ferroelectric RAM shown in 10
FIG 13; FIG 16 is a schematic circuit diagram
showmigrdheentonf | gt atioreofidhe main portion of a
series connected TC unit type ferroelectric RAM
accor di ngrFI®. al3event hpl embotéweshowinghtsei ANEAt bOALtion of
and 15 FIG 17 is a diagram show ng the nmain portion
of arfrhieds exampieted BC furioet ved rfer neabe yt deyi R
Best Mode for Carrying Qut the Invention There wll
now HEUEEERY berd @npiod hesiteoGimemt sof nvlehs | brvewtion;
reference_to the acconpanying drawings. 20 In the
S foll owi ngF€Xpl ahatf on, CEOFBtFeCehPR2haviny Eakensaheng the

o arbrns” S HERIS SHEES HE i apet | tive expl anati on | s
rRds o YeHGen DoeeSt LSl FIBOHL TEIL 28BSl ene
10t PR U o SETURS OIS SHL T 481 g BB
2004/ Q970 PG thrgp@%ywzfg@rréeolectric RAM shown in
FIG. 13;
FIG. 16 is a schematic circuit diagram showing the
configuration of the main portion of a series connected
TC unit type ferroelectric RAM according to a seventh
embodiment of this invention; and
FIG. 17 is a diagram showing the main portion of
another example of a ferrocelectric memory device.
Best Mode for Carrying Out the Invention
There will now be described embodiments of this
invention with reference to the accompanying drawings.
In the following explanation, constituents having the
same function and configuration are denoted by the same
reference symbols and the repetitive explanation is
made only when necessary.
(First Embodiment)
FIG. 1 is a circuit diagram showing memory cell
blocks MCB which configure a series connected TC unit

type ferroelectric RAM according to a first embodiment



of this invention. A nenory cell MCis configured by
connecting a ferroelectric capacitor C and a cel

woe@nlieddr T in parallel. The nenory cell bl PCRINIDE/008288
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is configured by 5 electrically connecting, for

exanpl e, eight nenory cells with the same structure

as the nenory cell MCin series. In FIG 1, two

menmory bl ocks MCBO, MCB1 whichl®re electrically
connected to a pair of bit lines BL, /BL,

respectively, are shown. The phrase "electrically 10
connettedi ¢ ailnventephaced herei nafter by "connected

to". One-side ends of the nenory bl ocks MCBO MCB1 are
respecti vkl yemonneceéed YO thechnfibines Bl, coOHBhe¥téng a
bl ock sel ection transistors BSTO BST1. The other ends
15 ofentre kaegivric M aeksl MOBG aRBla arell espacsivedy T in
connected to plate lines PL, /PL. The gate of the cel

tr afst-bre - of Theadremennrge el blatlo MCR/IOBs i gonfigured by
connected ., to a correspondi ng one of word Iines WO to
W7, e M T iR kY o@owlh%g%}%«g%@r R ¢ r aPrsPRE gRemory

BSTO, BST1 ar.e 20 respectively connected to bl ock )
sel edceili%o% k3| azhefi e Sé_éﬂ%feqﬁ%%la}s Toie® SHERRRE, CehhtMC in

L op, FTEE IR ARE! oLl Ghenpey BB B 90 8] s
and g Besystam of DalAlde 25 one i, dgka, by 15g.ofpy,
one cell transistor and one erroel’ectri c capacrtor

P s e e S R L L e
PCT/cR 04 08288 idlreplaced hereinafter by “connected
to”.

One-side ends of the memory blocks MCB0O, MCBl are
respectively connected to the bit lines BL, /BL via
block selection transistors BSTO, BST1. The other ends
of the memory blocks MCBO, MCBl are respectively
connected to plate lines PL, /PL. The gate of the cell
transistor T of each memory cell block MCB is connected
to a corresponding one of word lines WLO to WL7. The
gates of the block selection transistors BSTO, BSTl are
respectively connected to block selection signal lines
BSLO, BSLI.

Two systems, that is, a 2T2C system of holding
one-bit data by use of two cell transistors and two
ferroelectric capacitors and a 1T1C system of holding
one-bit data by use of one cell transistor and one
ferroelectric capacitor are provided as a data holding

system of the ferroelectric memory device. The series



connected TC unit type ferroelectric RAM shown in
FIG 1 has a configuration to which both of the 2T2C

wayaiamrend 1T1C system can be conmonly appl i ePICT/IrR0047@8288
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1T1C system a reference voltage generating 5 circuit
RVG whi ch generates reference voltage includes dunmy
word transi stors DWM1, DW2 and a reference capacitor
RC. One of the electrodes of tHe reference capacitor
RC is connected to a dummy plate |line DPL. The other
el ectrode of the reference capacitor RCis 10

connewirettttad SIUNEest ot A& SFOf rddibe Gty M dshown in
transi stors DWM1, DW2. The drain/source of the dunmy

wor F G anlsilst ora Wit f i suconhect ed wioi¢hebbth &Ffnehé Bhroc
The drai n/source of the dumry word transistor DWM2 is
conrfesgterin tand el 17 t sy $hem Btan The gritreow v t sigp diedy 15

word transistor DMLl is connected to a dunmy word |ine
DW.1. Thel®jatke ofTiResuthey, wordefeneret vel D2 gsnerating
connected to a dunmy word line DAL2. The bit_Iines BL,

/ BL GreEdnnittd P 1o adenisrt e ferercei veliragsaincludes

whi d Jifi dout 0O data. FIG 2 i
i SRoBSTRE T Bl Lhee ool 2000t 1S 21

I l.ock ith.th b fi tion.
oL el Bk N e R S LB
0 st i oo syelodl el ont 5 25, arieali o0l e,

and gores & %l%@cféﬂ%ﬁhtﬂ@erefﬁér%@lc%%&f@é%ﬁ% is

pol ari zation thereof is negative as WO 2004/ 10970

PCT/c2RQA LQ0828& odidces/drains of the dummy word
transistors DWT1, DWT2Z. The drain/source of the dummy
word transistor DWT1 is connected to the bit line /BL.
The drain/source of the dummy word transistor DWT2 is
connected to the bit line BL. The gate of the dummy
word transistor DWT1l is connected to a dummy word line
DWL1. The gate of the dummy word transistor DWT2 is
connected to a dummy word line DWL2.

The bit lines BL, /BL are connected to a sense
amplifier circuit SA which senses and amplifies readout
data.

FIG. 2 is an operation timing diagram in the 2T2C
system of the memory cell block MCB with the above
configuration. It is assumed that the memory cell MC
stores a state in which the residual dielectric
polarization of the ferroelectric capacitor C is

positive as data “1” and stores a state in which the

residual dielectric polarization thereof is negative as



data "0". At the standby tine, all of the word |ines
W. are kept at "H', the block selection signal |ines

w@B3o10BE. 1 are kept at "L" and the bit |ines BLT/JP2BL4/008288
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and plate lines PL, /PL are kept at VSS (ground 5
potential). At this tine, two termnals of the
ferroelectric capacitor C are short-circuited by the
cell transistor which is set infdhe ON state so as to
stably hold data. At the active tine, for exanple,

when the nmenory 10 cell MC on the bit |line BL side is
sel etdted WY’ usenofthé hetawaly | tnee W211the bhé WbPE Blnes
is set into an electrically floating state, the word

i né"WeRre skeget at OVHT, , thdenlodle dbbektbehesitnal lines
signal line BSLOis set to "H' and the plate Iine PL

i s rBilsed Bylom atSs Kep griouhd” pot@nthalyit ol MAds BL, /BL
(positive potential). As a result, voltage is applied
to t3 fRk3loel ket Flcapdeizer ©rE 2heVse| égrednd
menory. cel | and sigpal L voltage is read out onto

t he Qf%liierfe)?lr?el'\gL delcorltt hgtime thHee deggniprls "qf the
this.case,. data which is 20 conpl enentary. to dat

st or%edrrionélt%cgt%%ﬁ/p%%%‘?ml\/ﬁéo?r:lpet Olbi?'té/JrJF‘ﬁ‘é”BﬁEgs]?iﬂethe
I's stored. . cel on the bit |line /BL

si deéés)le g%%%délgsscﬁgm{v\%cr% ?nsg/&/\le? thﬁ]e@\zf%jf&éd,ces?%n?ﬁ to
vol tage, i Head pit, onto the bit line /BL according

to the data "0", "1" in the same manner 25 as

descri bedhaboye Dy sebtinge! heobl OcknSel eClion tﬁ%gﬂ@ﬁory

line BSL1 to "H'. The signal voltages read out on

the dill Maes WRLAWH 109D BIPET 20044 0082883 ¥y use of
the word line WL2, the bit line BL is set into an
electrically floating state, the word line WL2 is set
to “L”, then the block selection signal line BSLO is
set to “H” and the plate line PL is raised from VSS
(ground potential) to VAA (positive potential). 2as a
result, voltage is applied to the ferroelectric
capacitor C of the selected memory cell MC and signal
voltage is read out onto the bit line BL according to
the data “0”, “1”. 1In this case, data which is

complementary to data stored in the memory cell MC on

the bit line BL side is stored in the memory cell MC on

the bit line /BL side selected by the word line WL2.

Therefore, signal voltage is read out onto the bit line

/BL according to the data “0”, “1” in the same manner
as described above by setting the block selection
signal line BSL1 to “H”.

The signal voltages read out onto the bit lines



BL, /BL are conpared with each other and the conpared
data is anplified by the sense anplifier circuit SA
waioaho4785 acti vated and the data "0", "1" i s SPCIE#RR004/008288
After this, the sense anplifier circuit SAis 5
deactivated and the readout data is rewitten. In the
readout and rewiting operations, the destructive
readout operation is perfornedl3n the case of "1"
data and the nondestructive readout operation is
performed in the case of "0" data. That is, in the 10

casamf /HL lad aontdiraountth dadiesdduad Meledd réGnpared
pol ari zation of the ferroelectric capacitor is greatly

r edutzeth biys appdliichitddrboftiposddriae and tafesf remdder sa
plate line and inversion of polarization occurs. Then,

i f twiel gdl dtse ddmieratoid agel ithd alwered Gf t €Y1t hies reackoed .
15 operation, a voltage opposite to that at the

r eaddiiter tihies i Shappans e fer rot@cir iA is
capacitor, to rewijte the data since the bit line is

set dAHiigiRtesbrert itdie gradrit sdoutl vaterr it eme

case of eIOTf data, | nversi(gn of poJarization due to

the plat el il FF3t agPdoed” ?l%gclﬁe,ri‘%%o%po@?e

| ' ied af the , ti
hnd T S BRI ST o T A AR abairs case

| ' / ' i t | 3 . .
bperat i an trng d diPamidet@ln i 2l prraien 1o
Me QY- fefhle 100 K LB, ShowE ivp Fl Gy L. 1%% he act Mthe

time, for exanple, when the nenory cell on t’he

| i neBle e s walgctad bindiss off WRAAH IR0 ctric

PCT/ JP2004/ 008288 14
polarization of the ferroelectric capacitor is greatly
reduced by application of positive voltage from the
plate line and inversion of polarization occurs. Then,
if the plate line voltage is lowered after the readout
operation, a voltage opposite to that at the readout
time is applied to the ferroelectric capacitor to
rewrite the data since the bit line is set at high
potential by the readout data. In the case of “0”
data, inversion of polarization due to the plate line
voltage does not occur, the opposite voltage is not
applied after the readout operation and data of the
original negative residual dielectric polarization
state is rewritten.

FIG. 3 is an operation timing diagram in the 1T1C

system of the memory cell block MCB shown in FIG. 1.

At the active time, for example, when the memory

cell MC on the bit line BL side is selected by use of
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the word line W.2, the bit line BL is set into an
electrically floating state, the word line W.2 is set

W@ 20041109703 hen t he bl ock sel ection signal |ine BSUPA64/008288

set to "H' and the plate line PL is raised fromVSS 5
(ground potential) to VAA (positive potential).

Further, the dummy word line DAL1 is set to "H' and
reference voltage is applied td4he bit line /BL. The
signal voltage read out onto the bit line BL is
conpared with the reference voltage and the conpared

10 date werdanplid ik bytideostensenanpl i {4 ese€i 16t taSA
which is activated and data "0", "1" is sensed. FIG 4

i s &&lsotiamatd Xl i flovd tindy agraie s hidvée n@)f@ellne WL2 is set
configuration of the main portion of the series

conrfect’dd” TChait tthey gl dad rovlecttin Raghak coink Lo is

15 the fi rst errbodl ment of this invention. A plurality
of rhoryP cell MbAEE ihiale haivee the 1sampised from VSS

confj guration as the nmenmory cell bl ocks MCBO MCB1
show® T ®° 16%3@]& r%g\é&tﬁ’%h?%‘é%r@fae%w&

ceII a O Bit |ines BLO_/BLO are_connec)
i e Moo o TR e o | B 0 ) and

22?2%?%% e %%T%&%%%d%éeéa?@%gbﬁn%ai%bet@%
col um degg S{Iégrgaﬁ nagy Shown) . and, R %"% eﬂ; ti:‘_’ﬁ‘e BL

signal is ap thereto via a colu

Si gr!L&H édn[t%ﬁ&l—@ut@u G.*Hé“%f@éhé’é aydhe ta?nd '&H‘é}‘ ared

DQO, Dummy bit |ines DummyBL and mmy/ BL are%

2004kﬁQQEQ5eﬁ@?ﬁiﬁ%QQ4hﬂQﬁ%8%eﬂ%% amplifier circuit SA
which is activated and data “07, “1” is sensed.

FIG. 4 is a schematic circuit diagram showing the
configuration of the main portion of the series
connected TC unit type ferroelectric RAM acéording to
the first embodiment of this invention.

A plurality of memory cell blocks which have the
same configuration as the memory cell blocks MCBO, MCB1
shown in FIG. 1 are arranged to configure a memory cell
array MCA.

Bit lines BLO, /BLO are connected to data lines
DQO, /DQO via data selection transistors DSTO, DSTL.
The gates of the data selection transistors DSTO, DST1
are connected to a column decoder CD (not shown) and a
column selection signal is applied thereto via a column
selection signal line CSLO to output data via the data
lines DQO, /DQO.

Dummy bit lines DummyBL and Dummy/BL are



respectively arranged outside the nenory cell array
MCA and separated fromthe bit Iine BLO which is

w@eooangeos on the end portion of the nmenory cebPCT/@r2064008288
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MCA with an interval which is the same as the pitch
between the 5 paired bit Iines in the nenory cell
array MCA. The Dummy bit |ines DunmyBL and Dunmy/ BL
respectively have the sane width as the bit line in
the nenory cell array MCA. Menory cell blocks MCB are
connected to the respective dummy bit |ines DummyBL,

Dunmayd Hhe @btlv el ¢ 0ar edegenceuydl dagehgenenat i Nge 1 &Hihy Mca
RVG and sense anplifier circuit SA are connect ed.

Fur tdret , sefad matéd nEsorancha oot uhhngak®o aweid@Otis arranged
connected to the dunmy bit |ines DummyBL, Dunmy/BL.

The @pekhe | ond apor o TRT Systrenafyt el seaiesy I8CA with
connected TC unit type ferroelectric RAMw th the

abod ot Yk avlhbrh i S elidpt atareel del ohe i GhSo¢kween the
di a ram how n eg parasitic capacitances Cbb between

t he c}?W W%Sﬂrrhe@%ﬁbe%‘ﬂbw%bl ndt 5y MeAusethe

by t |cc aci t b 20,In order to read

out ﬁd%{‘iméyé? T t ‘Em?ﬁéﬁ; WW%O%%%Q%%WY%W have
t he ,e/}p &hg%%/%{h sot{_ehntl V ne(]lposn tive lgotentgﬁe]z_ai)array

is app ate

it i SS i qﬁe tﬁﬁo %ﬁge @ Qi€ the
dummy bit [ine %u | nes %L 1f

h 1%F t . Iﬁf@‘? u a
E)nfo t he (g%lrr?r?e% |§n%§%§%?;&%%8 b: SD | ne/sB'Q/%rll_%

I BL e 3 2004 AO07Re REek chR2004 008288i + 187G and sense
amplifier circuit SA are connected. Further, data
lines and a column gate are not connected to the dummy
bit lines DummyBL, Dummy/BL.

The operation of the 2T2C system of the series
connected TC unit type ferroelectric RAM with the above
configuration is explained below. FIG. 5 is a diagram
showing parasitic capacitances Cbb between the
respective bit lines and coupling noise & caused by the
parasitic capacitance Cbb.

In order to read out data stored in the memory
cell MC connected to the word line WLn, potential VAA
(positive potential) is applied to the plate lines PI,
/PL. For example, it is assumed that data “1” is read
out onto the dummy bit line DummyBL and bit lines BLO,
BL1. 1In the case of the 2T2C system, data “0” is read
out onto the dummy bit line Dummy/BL and bit lines

/BLO, /BL1.
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If VAP. (positive potential) is applied to the plate
lines PL, /PL and data is read out onto the

w0 e®pretdve bit |ines, coupling noises 6 are PCT/JP2004/008288
i nstant aneously caused on the respective bit |ines by

5 the presence of the parasitic capacitances Cbb

between the respective bit lines. The bit line /BLO
recei ves the coupling noise ofl®5 fromthe adjacent

bi t

lines BLO and BL1. Further, since the dumy -bit

i nes DummyBL, Dummy/BL are provided, the bit |ine BLO
10 di sposed URAt hgoendiper bboeneiat heigeppryicdl ko the
array MCA al so receives the coupling noise of 26 from
t he phalffackimeslubrlyy bHPl dndedduamys Breaddobtt ohtB8ethe
/BLO. As a result, when data read out fromthe paired

bi t

reseecBLG pBLAisesensedobing heoseasedaapkifier

15 circuit SA, readout potentials of "1" data of the

bi t

Inyeeplareeds " cagased ofn t Hee biespeabiv8LUOL ar bines by

both _increased by 26. Therefore, as in the case of
the Bt PTEFEECE 0 nehorendF3sEel s eapagi MmageanChbb between

bi t

exa

f iti ' Cbb h .
eopett iRl e R RS R e e e Bobt i hies

noi

exanpl e, assune tha

i tbal.ance in the couggi£§3n0|se wll not oc?ur on the

e BIRECLpv e o % di By ant hohreg/ Bhe receives

§ £t by plfie, BRI BSIALE CAPAGIEANCE: P, FOT

a s Fea

dummorlifal | NOPMWTBLa AD RN s ALASSEL Gy Bl nd Mr b he
case of the 1T1C system the reference voltage RV is
appldighdfed hen dum@yelkd tod o DUSFVEBRL ROFoPYtcdiNeSrray
WD 2004/ 109705 PCT/JP2004/ 008288 17

MCA also receives the coupling noise of 23 from the
adjacent dummy bit line Dummy/BL and bit line /BLO.

As a result, when data read out from the paired
bit lines BLO, /BLO is sensed by the sense amplifier
circuit SA, readout potentials of “1” data of the bit
line BLO and “0” data of the bit line /BLO are both
increased by 28. Therefore, as in the case of the bit
lines in the memory cell array MCA, an imbalance in the
coupling noise will not occur on the bit line BLO.

FIG. 6 is a dilagram showing one example of
parasitic capacitances Cbb between the respective bit
lines in the 1TI1C system and coupling noise & caused by
the parasitic capacitance Cbkb.

For example, assume that data “1” is read out onto
the dummy bit line DummyBL and bit lines BLO, BL1. In
the case of the 1ITIC system, the reference voltage RV

is applied to the dummy bit line Dummy/BL and bit lines



/BLO, /BL1. If VAA (positive potential) is applied to
the plate lines PL, /PL, coupling noises 5 are

w0 pabao7emeous! y caused on the respective bit PCTIER0BY008288
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the presence of the parasitic capacitances Cbb between
5 the respective bit lines. Therefore, as in the case
of the 2T2C system the bit |ine BLO di sposed on the
end portion of the nenory celllarray MCA receives the
coupling noise of 25 fromthe adjacent dumy bit |ine
Dunmy/BL and bit [ine /BLO 10 Next, in the 1T1C

syst &80 f ofBexanpt g, vassypesihabe slotant 0311 Sikeagdp0utd to
onto the dummy bit line Dummy/BL and bit I1nes /BLO

/ BLIth& I atZe i ime i By affShovdmgl ipgrasitee 5 are

capaci tances Cbb between the respective bit Ilines in

t he Hbdhanioaeowntly coaps¢dgomoilse Bespeaseilvbybit5lihes by
parasitic capacitance Cbb. In the case of the 1T1C

syst'étf REeogCRifh Fthe pamwsbuic ompreheadosmyChbtbetween
l'ine Dumry/BL and bit lines /BLO /BL1, the reference

vol tdie TRPRSCEhET iltt thinee- dihesebrrel i ae mnﬁ@%Llc?se of
and bit lines BLO_ BL1. If, VAA 20 osi tive potentia

is a%ﬁ iﬂewosﬁ Sy a%}éell?h%éﬁﬁt‘? éfh@l%%%ﬁin@n the’end
Noi . are_ | ant aneousl| aused qn. the respective

b1 t HErebyP i rhainee o e a len  Fece B9BE tne

CAPALLIANGEP (PR DANOEY {16, ALY Laudlh o8¢ 1ine

Therefore, as I n the cas - Systen
bi t hinde, BLO Hisnesed o t hgr@nd portion of the

menory cell array MCA receives the coupling noise of
25 fromudiet adjiacené dunaysPsteh) NEo PUSTYABLe aNEsBihe that

WD 2004/ 109705 PCT/JP2004/ 008288 18
data “0” is read out onto the dummy bit line Dummy/BL
and bit lines /BLO, /BLl. FIG. 7 is a diagram showing
parasitic capacitances Cbb between the respective bit
lines in the above case and coupling noise & caused by
the parasitic capacitance Cbb.

In the case of the 1TI1C system, if “0” data is
read out onto the dummy bit line Dummy/BL and bit lines
/BLO, /BLl, the reference voltage RV is applied to the
dummy bit line DummyBL and bit lines BLO, BLl. .If VAA
(positive potential) is applied to the plate lines PL,
/PL, coupling noises & are instantaneously caused on
the respective bit lines by the presence of the
parasitic capacitances Cbb between the respective bit
lines. Therefore, as in the case of the 2T2C system,
the bit line BLO disposed on the end portion of the
memory cell array MCA receives the coupling noise of 28

from the adjacent dummy bit line Dummy/BL and bit
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line /BLO As described above, in the present
enbodi nent, the dummy bit Iines DumryBL and Dumry/ BL

wa@e@4aoy7ehged outside and apart fromthe bit PCTEP2BLAD08288

di sposed on the 5 end portion of the nenory cell array

MCA with an interval which is the sane as the pitch
between the paired bit [ines in the nenory cell array

MCA. The Dummy bit |ines DummiBL and Dunmy/ BL
respectively have the same width as the bit line in

the menory cell array 10 MCA. Further, the sense
amplifier/migocuit SAis connected to the dummy bit

lines DutmmyBL, Dummy/BL and data lines are not

connect edAs od¢ der toetyalbbte) | nesthdherefent, cabeaideny, the
to the present enbodinent, an inbalance in the

coupiynmgy m%elldmr]?umgy@m dhé hinmyd A1 i aee di spaseed

on the end portlon of the nmenory cell array MCA can

be sUppTEdsand mpart i, the rebluctimn BLO dhspseadeon the
margi n. of the sense anpllfl er circuit SA can be

pr eVt RPERPHAS T HRIHY revtd Y2 Bems CA Pk Elne?n

Si nce the ense, rrpllf er circuit SAis, 20 connected
to tHe V%} a}} A, 2 Dy /B O Hee bdeer €

gffr ll\];[)f%icant ELZI a%os]tc a|t Ee blt eéilogjfe%r(ee Jih%r%%ggu[é(A CeHle
o8, 10 5 TR LB DL e
25 lime Rl mﬁtﬁﬂm%{s tﬂ@%ﬁ hﬁr?@tf’hlﬁ S O arra
connected to the dumy bit |ines DummyBL, %n%/%{ Y
an exixa W04/ 10905 PG Mwﬁ@rcéﬁt SA is
connected to the dummy bit lines DummyBL, Dummy/BL and
data lines are not connected to the dummy bit lines.
Therefore, according to the present embodiment, an
imbalance in the coupling noise occurring on the bit
line disposed on the end portion of the memory cell -
array MCA can be suppressed. As a result, a reduction
in the sense margin of the sense amplifier circuit Sa
can be prevented and data can be correctly sensed.
Further, since the sense amplifier circuit SA is
connected to the dummy bit lines DummyBL, Dummy/BL, the
same operation as that of the bit lines in the memory
cell array MCA can be attained. Therefore, the same
coupling noise as that occurring on the other bit line
in the memory cell array MCA can be caused on the bit
line BLO.
Further, since the data lines DQ are not connected

to the dummy bit lines DummyBL, Dummy/BL, an extra
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circuit can be omtted and the circuit space can be
reduced. (Second Enbodi nent) In a second enbodi nent of

wWa biog/109108Nt i on, paired 5 dummy bit |ines ar ePEr/IEngrHs238

outside the nenory cell array MCA and a dummy bit

line connected to VSS (ground potential) is further
arranged outside the paired dummy bit lines. FIG 8

is a schematic circuit di agraml$howing the 10
configuration of the main portion of a series

connected TC unit type ferroelectric RAM according to

t he siecond erbod redtttofd taie thyetian t THgace can be
configuration of the nenory cell array MCA and paired
dummediided i nes DunmmyBLlI, Dummy/BL1 is the sane as

that in the first 15 enbodinment. A dummy bit |ine
Dummy/ BLO $ecalid gosertiowstilde the dummy bit |ine
DummyBLlI and separated fromthe dumy bit line '
DummyBLI T# th Secqnil eembadigteeh ¢5 ks shnvenrisionhepaired
pitch between the paired bit lines in the nenory 20

cel [THFRRPiNCA L P&t SEHIIH THeS HAH DiReRqHe cell

Du [BLO. s, fi d VSS (. nd tential). As_ |

Che 25 T AR e Cid Qi E O TR i T unf groumd
t f el.aect.rj ith th confi.guration

aﬁ P i%r?ot: rI{at(r)1l§aele)ic nlr% ﬁfé"ﬁ:%q ue\r% i anngq ezdg oo\égt Sojccg% r I % P o §hetuammy

bit Jine BLQ can be elimnated. Further, in order to
prevent noise fromthe exterior frombeing applied to

the menoryrgeld @y rays i and: WO 2004 1987050 showing the
PCT/ JP2004/ 008288 20

configuration of the main portion of a series connected
TC unit type ferroelectric RAM according to the second
embodiment of this invention. The configuration of the
memory cell array MCA and paired dummy bit lines
DummyBLl, Dummy/BL1 is the same as that in the first
embodiment.

A dummy bit line Dummy/BLO is disposed outside the
dummy bit line DummyBLl and separated from the dummy
bit line DummyBL1 with an interval which is the same as
the pitch between the paired bit lines in the memory
cell array MCA. The potential of the dummy bit line
Dummy/BLO is fixed at VSS (ground potential).

As in the first embodiment, in the series
connected TC unit type ferroelectric REM with the above
configuration, an imbalance in the coupling noise
occurring on the bit line BLO can be eliminated.
Further, in order to prevent noise from the exterior

from being applied to the memory cell array MCA and
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paired dummy bit |ines DummyBL1, Dunmy/BL1, the dummy
bit Iine Dumry/BLO fixed at VSS (ground potential) is

w@emnilelsos Therefore, according to the presentPCT/JP2004/008288

enbodi nent, an 5 inbalance in the coupling noise
occurring on the bit |line disposed on the end portion

of the nenory cell array MCA can be elimnated. As a
result, a reduction in the sefde margin of the sense
anplifier circuit SA can be prevented and data can be
correctly sensed. 10 Further, the dummy bit |ine
Dunmyyd Bt f dunahy anst abinds shirhgpl i nep@ngy £8n1 preve dummy
occurrence of noise from the exterior of the nmenory

cel o3y rlaynd/IAumEARL0 f£ihed i ot eveal (dedtuweenodbentdlady is
bit lines DummyBLlI and Dummy/BLO is not the same as

t he Bi?ekleds between the paired bit lines in the

menory cell array MCA, no particul ar probl em occurs.
(Third EnbedfaEpts, Resonding gtechepmpreseint caplpodiment, an
di agram showi ng the confjguration of the main portion

of %‘@ear%aé“sc% e@?eeoco%h’%@ PS¢ yPecyer Rl @etfhe bit

RAM.accordi ng to,a thi.rd enbodi nent of _this i nvention,
The ‘coit i Gurich Yt &€ rﬁ?ﬁrgp%tejr?n P ok ERETRLY Hee Ll

me, fi . ng di t. A pl it f ..
Sneanor@isaée:}?é%?%%i? ?/[%Bf%lenaarer(ghlge 3 aZSr?%ujé%ﬁlﬁ!l prcgucuon
me I , T e
AK£P$%-§ﬁ%:ﬁ%%%€¥&%e zﬁ%ﬁ%ﬁ%hiéﬁ%éﬁéﬁﬁxég%é%u%§4é§f§ SA

connegt ek gQQMEFJ}%ecDYaﬂ@edaocfa EeLHOBD Ot di NG s dh I
2004/ 109705 PCT/ JP2004/ 008288 21

Further, the dummy bit line Dummy/BL0 functions as
a shield line and can prevent occurrence of noise from
the exterior of the memory cell array MCA.

Even if the interval between the dummy bit lines
DummyBL1 and Dummy/BLO is not the same as the pitch
between the paired bit lines in the memory cell array
MCA, no particular problem occurs.

(Third Embodiment)

FIG. 9 is a schematic circuit diagram showing the
configuration of the main portion of a series connected
TC unit type ferroelectric RAM according to a third
embodiment of this invention. The configuration of a
memory cell block MCB is the same as that of the first
embodiment.

A plurality of memory cell blocks MCB are arranged
to configure memory cell arrays MCAl, MCA2. The memory
cell blocks MCB in the memory cell arrays MCAl and MCA2

are connected together by use of a common bit line. A
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sense anplifier circuit SAis connected between the
respective common paired bit lines |lying between the

woreomnge7eel | arrays MCAL and MCA2. A col um dePCrar20@»08288

is connected to each sense anplifier circuit SA 5 A

cell array selection transistor AST1 is inserted into
that portion of the bit line BLO which lies between

the nenory cell array MCAL and 4lhe sense anplifier
circuit SA. Further, a cell array selection transistor
AST2 is inserted into that portion of the 10 bit |ine
BLO sdrisoh dmjebi bbé mweetrdiet noly €hhe @ E@Ybe Mrden afigle
the sense anplifier circuit SA. The gate of the cell

ar r aie sy ect voncemerrs i 34 ore ASTIE | sicennegtieg béoween the
menory cell array selection |ine ASL1. The gate of

t he T8 areall satexis MfCAY aarsd M2 ASTR ¢slwbn decoder CD
connected to a nmenory cell array selection |ine ASL2.

Li keWit SsonRettedrraycad etqhon amahgf%%r@mmt FET2

are connect ed o the other bit lines. The nenory cell
arrays MPAICE -\) %@%%T%%eWWSH%EOEfA%hM? inserted

| | | | ASL d h
S0 amid (Al HFCE of M B WAt hddtier B ean
b
a?r zﬁegﬂe;?&wt Side ?rﬁ&yﬁ%&n@/olry ce&W q&?%y%%n%ense
sepagyraiiede fd.om {18, bi tgq | nqusr%l} > ayw pﬁf%ﬁ S0kt ion

portion of the nmenory cel |

i nt ernedl s ieprdespondi ng tosdhepiteh @%%E% %f the

paired bit lines in the nenory cell array
Dunmpd thiltidd res DurmmdiBLL s ddiaysame- v %éﬁmd’i@ cell array
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MCAZ and the sense amplifier circuit SA. The gate of
the cell array selection transistor AST1 is connected
to a memory cell array selection line ASL1. The gate
of the cell array selection transistor AST2 is
connected to a memory cell array selection line ASL2.
Likewise, cell array selection transistors AST1, AST2
are connected to the other bit lines. The memory cell
arrays MCAl, MCA2 can be selected by use of memory cell
array selection lines ASL1l, ASL2 and each sense
amplifier circuilt SA and each column decoder CD can be
commonly used.

A dummy bit line Dummy/BL is arranged outside the
memory cell array MCAl and separated from the bit line
BLO disposed on the end portion of the memory cell
array MCAl with an interval corresponding to the pitch

between the paired bit lines in the memory cell array

MCAl1. The Dummy bit line Dummy/BL has the same width



as the bit line in the menory cell array MCAL. A
menory cell block MCB and a reference voltage

w@emened’dhg circuit RVGL are connected to the BPCNImBROBI/108288
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line Dummy/BL. The reference voltage generating 5
circuit RVGL is configured by a dumry word transi stor
DWIn and reference capacitor RCn. One of the

el ectrodes of the reference cagacitor RCn i s connected
to a dummy plate |ine DPLn. The ot her el ectrode of

the reference capacitor RCn is connected to the 10

sourae/tdraib of 1 1 tnthe Wditbiy ansi storrYVimcaThe a
drai n/ source of the dummy word transistor DWMn is

connmegtedy taelhe doomMEB tad ne fxmendBle o Ty bi t
line DummyBL is arranged outside the nenory cel
ar r SR gl seper kbt RVGY ame heotpigctedeto 1BhBldimmy bit
di sposed on the end portion of the nenmory cell array

e PWEERY Rler valhe ore el Pt ahepierhting
between the paired bit |lines in the menory cell array
MCAZ L EfHE- btS FoThiet PR BLY raUiley sued vikerps bstor

h i [ i i h ell MCA2.
bo- dlin 1A BE e e e S AR a4 S5 i ng

0 cel ; ce vl Lags. gen
Dot & P SONDSRLA did Tt P Red I oompested
: - t !

o G HafE W1 A ST H0h LT A Qe DI AN or
25 neferaes Gapackdod - RO gt onesd atk 40-@ dymmy,

plate line DPLm The other electrode of the reference
capawidraie REMis cONESt@GP dial SOMCe] S owfn | herhe

WD 2004/ 109705 PCT/JP2004/ 008288 23
drain/source of the dummy word transistor DWTn is
connected to the dummy bit line Dummy/BL.

A dummy bit line DummyBL is arranged outside the
memory cell array MCA2 and separated from the bit line
BLO disposed on the end portion of the memory cell
array MCAZ with an interval corresponding to the pitch
between the paired bit lines in the memory cell array
MCA2. "The Dummy bit line DummyBL has the same width as
the bit line in the memory cell array MCA2. A memory
cell block MCB and a reference voltage generating
circuit RVG2 are connected to the dummy bit line
DummyBL. The reference voltage generating circuit RVG2
is configured by a dummy word transistor DWTm+1 and
reference capacitor RCm. One of the electrodes of the
reference capacitor RCm is connected to a dummy plate

line DPLm. The other electrode of the reference

capacitor RCm is connected to the source/drain of the
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dummy word transistor DIWMm+1l. The drai n/source of the
dummy word transistor DIWMm+l is connected to the dummy

whrio4h109185 DunmryBL. The dummry bit |ines DumryBLP@MN@#P2004/008288

Dunmy/ BL are 5 connected to a sense anplifier circuit

SA. The nenory cell block MCB which is connected to

the dumy bit ine Dummy/BL is connected to the word
lines which are arranged for £Be nenory cell array

MCAL. The nenory cell block MCB which is connected to
the dummy bit line 10 DunmyBL is connected to the word

| i nelsdyl el rar e raavsianged fiamitihe merrorLcel AsAlr@y of the
MCA2. Thus, architecture that the pair of dumy bit

| i nesmDynmmpBid, t ramds iBdony [[BITNS. denmectredttead did fiereedummy
word lines, respectively, is referred to as open

bi t Piitnd in® duemviBdct ure. In the series connected TC

unit type ferroelectric RAMw th the above

conf i gur diWhe Wit Jings BluomsBL tand ity Bleldre

arra sj de receives coupling naise B of 25 from

t he %&Nn?@éﬁd gﬂ 3 ISR YBEARIAT [FFRF B 2 FA § nefhe memory
Du /.BL. .Furt he .bi,t |ine BLO t mepor el | _ .
arra ﬁl\/&?cgﬁ gdg{B’r é%]éic\;’eslsc&?ﬁllnieﬁgeﬁgiqfqu?e ﬁﬁ%ﬁ%lt line
m%@%ﬂ@ngsblcto ln'e&(:“ca%c{3 lt(g %@pe ?Jﬁw ll?Llnteslt Iw%elch are

escri pe ove, 1n e presen

enbedinBRly iy 45d %ﬁggﬁ%@ﬁogﬁfﬁgg@@q unif, Whory

ferroelectric RAMin t he nes ‘and sens

anpldefiileb 1@ice Mctss weA A 6 s COMRMNELsed N ffnyt BE t 1ine
two nmenory cell arrays MCAL, WD 2004/ 109705

PCTh3R2Q04/ Q88288 net4ed to the word lines which are
arranged for the memory cell array MCA2. Thus,
architecture that the pair of dummy bit lines DummyBL
and Dummy/BL is connected to different word lines,
respectively, is referred to as open bit-line
architecture.

In the series connected TC unit type ferroelectric
RAM with the above configuration, the bit line BLO on
the memory cell array MCAl side receives coupling noise
of 26 from the adjacent bit line /BL0O and dummy bit
line Dummy/BL.

Further, the bit line BLO on the memory cell array
MCA2 side receives coupling noise of 28 from the
adjacent bit line /BLO and dummy bit line DummyBL.

As described above, in the present embodiment, in
the series connected TC unit type ferroelectric RAM in
which the bit lines and sense amplifier circuits SA are

commonly used, one of the two memory cell arrays MCAlL,
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MCA2 is selected and data is sensed, one of the paired
dummy bit |ines DummyBL and Dummy/BL is arranged

wWo@uigilehksos he nmenory cell array MCAL with an i nPET/¥i004/008288

which is the sane as the pitch between the paired bit
51lines in the nmenory cell array MCAl. The ot her dunmy
bit line is arranged outside the nenory cell array

MCA2 with an interval which i ¢4 he sane as the pitch
between the paired bit lines in the nenory cell array
MCA2. Further, the Dumry bit |ines DummyBL and

Dumrd7Bl islGerlespect iarel Wdtave 4 hesrsare, Wit hhBstidiepaired
bit Iine. Therefore, according to the present
enbatimmen ol tad dinesa DaneeyBIn drive Inougt iBlg i seranged
occurring on the bit |ine disposed on the end portion

of @adPigendhE aEnorardeyl MIAaat®e efith ret ehtoAsval
result, a reduction 15 in the sense margin of the ‘
send®ighpliis itde Gameuias dhe @it P hateiasn ddhrampiad bit
can .bhe correctly sensed. _Further, since the paired

bi t 4¥5Es %%%r%ﬂ?é‘tﬂ’réf - lofeF oMthfdnd  driterRydee s ghunmy

each . ry cell arra MCA, .an i.ncrease in the ch
SohIBTE 63 udldieq Mitath L SR e b e Mon2
wher. ei.n t.he pair dgﬂﬂy it i ne re ar.r,anged_f.or

t he M?Lécrs?lpé%lt il\%clerrrg)%olr y ceﬁqb ar rgglyes %&% afﬁrﬁlhee?eijtac? between

dunpg, i ilidRe HMBEQ Wsﬁleo%e‘i{gféﬁlczeslils 51_13%8 Rino.

VSS (ground potential) can be arrang out si

pai rred-tdemYy hite IDuies, BUABlye PHIM B arfd Gurk®y 51

a schematic circuit diragram showi ng the configuration
of thepritlviednt ineiveoftidies aey inesitW0 2004/l AR7R05 ine .

PCT/ JP2004/ 008288 25

Therefore, according to the present embodiment, an
imbalance in the coupling noise occurring on the bit
line disposed on the end portion of each memory cell
array MCA can be eliminated. As a result, a reduction
in the sense margin of the sense amplifier circuit SA
can be prevented and data can be correctly sensed.

Further, since the paired bit lines are formed of
an open form and arranged for each memory cell array
MCA, an increase in the chip area can be suppressed in
comparison with the case wherein the paired dummy bit
lines are arranged for the respective memory cell
arrays MCA.

Further, a dummy bit line DummyBLO whose potential
is fixed at VSS (ground potential) can be arranged
outside the paired dummy bit lines DummyBL, Dummy/BL.
FIG. 10 is a schematic circuit diagram showing the

configuration of the main portion of the series



10

15

20

25

connected TC unit type ferroelectric RAMw th the
above configuration. The dunmy bit Iine Dunmy/BLO is

w@eooangeos out si de the paired dunmy bit |ines BUnumeB4/008288

Dunmy/BL with the 5 sanme pitch as that between the
paired bit lines in the nenory cell array MCA. Wth

t he above configuration, noise fromthe exterior to

the nemory cell array MCA and ga&ired dunmy bit |ines
DummyBL, Dummy/BL can be prevented. 10 Even if the
interval at which the dummy bit line Dunmy/BLO s

ar r angetkdtedalC the tsampastdih lidedr i betmean paitied above
bit lines in the nmenory cell array MCA, no particular

pr ollcerfiigomartsion(.Fourt h Enbodi nent) 15 In a fourth

enbodi nent of this invention, a dummy bit lineis
arranged B shwenyt Hel theliory ety ATAyl Merramged outside
reference voltage is applied to the dumy bit |ine.

FI Gther H%lrﬁds@%@ﬁfat ikd teilfdags Ryimamm Shownph helth the
configuration of the in portigon of a series ,
conféted B3 Pe dhiat QARfeasst iidd &alried RNt deldrdi iy the

to the fourt lerrbodi of this invention. The
configintat ion oA e ry cell array MCA is the

sae 2o Cget 3 8 g ot oy B L
ar r ay MeA ANG S8R 3G ?ﬁ:féf Nelahia kHJ:trsiyll NRBLQg %@pr\%esfgdumy

on the end portion o nmenory ce array

an igitrerva §®1ﬁ@§;@qndim@uﬁ Bihe R teh hetwaan WO
2004/10970§ PCT/ J 2064/00823% 26 5¥g

Even if the interval at which the dummy bit line

=

Dummy/BLO is arranged is not the same as the pitch
between paired bit lines in the memory cell array MCA,
no particular problem occurs.

(Fourth Embodiment)

In a fourth embodiment of this invention, a dummy
bit line is arranged outside the memory cell array MCA
and reference voltage is applied to the dummy bit line.

FIG. 11 is a schematic circuit diagram showing the
configuration of the main portion of a series connected
TC unit type ferroelectric RAM according to the fourth
embodiment of this invention. The configuration of the
memory cell array MCA is the same as that in the first
embodiment.

A dummy bit line Dummy/BL is arranged outside the
memory cell array MCA and separated from a bit line BLO
disposed on the end portion of the memory cell array

MCA with an interval corresponding to the pitch between
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the paired bit lines in the nenory cell array MCA. A
menory cell block MCB is arranged with respect to the

waeleomaodsnd | ine Dunmy/ BL, but it is not connecP@rJrR2004/008288

the dummy bit [ine Dunmy/BL and plate line PL. 5 One

of the electrodes of a reference capacitor A is

connected to the dummy bit |ine Dummy/BL. The ot her

el ectrode of the reference capa@éitor Cl is connected

to plate lines PL, /PL via an OR circuit. For

exanpl e, the capacitance of the capacitor Cl is set so

t hatthan palitdahtgrnadingise ivaltle eferiad iyl pelrendy atca. A

of "1" data and "0" data will be applied to the dunmy

bi t memrery iy Block MAEhd ss erdresgahnedired-eEpagti tto the

type ferroelectric RAMWw th the above configuration,

r ef e:h@fmye bidl tldge Dymmys Bdpplkived itto itsheradurmprisiatdd f® the
/BL at the active tinme. Therefore, coupling noise

5 f thé it tlm%@umm/c@la@@dcmwglm FL6' from

the dummy_bit line / BL based on the reference

vol t age (th%roﬁ ﬁh%@l% rqqeh% BLG DU HRCS fFR R C1
tothe rese , alance in

coupl geedggg’ur en Uinfﬁnyt I]?eltb jr‘%hge&% other

the el%dct%oré '%ther S 20X Ce' laclgfljﬁ 1bijts cior{glﬁcsted to

suppr esse St nce on

usegylaht?é ﬂlnl%sch_ﬂlp 9ea Gan he dﬁ%gﬁ%‘h;yﬂ%l CUMALAMD e,

case vvherel n the pai red
ar r angethaddr itthe o H, £ B, dihe ORI rsQ}“LIhaitS an

used WO 2 04/109705 PCT/JPZO 4/008288 27
intermediate value of readout potentials of “1” data
and “0” data will be applied to the dummy bit line
Dummy/BL.

In the series connected TC unit type ferroelectric
RAM with the above configuration, reference voltage is
applied to the dummy bit line Dummy/BL at the active
time. Therefore, coupling noise & from the bit line
/BLO and coupling noise &’ from the dummy bit line
Dummy/BL based on the reference voltage occur in the
bit line BLO.

Thus, according to the present embodiment, an
imbalance in the coupling noise occurring in the bit
line arranged on the end portion of the memory cell
array MCA can be suppressed.

Further, since only one dummy bit line is used,
the chip area can be reduced in comparison with the

case wherein the paired dummy bit lines are arranged.

In the present embodiment, the OR circuit is used
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plate lines PL, /PL. But this is not limtative. Any

w@pogod7osMm |1 do as long as it can detect dri vRCDIP2064008288

10

15

20

25

plate lines PL, /PL. 5 (Fifth Enbodinment) In a fifth
enbodi nent of this invention, a dumy nenory cel

bl ock DMCB is arranged outside a nenory cell array
MCA. FIG 12 is a schematic cirZlit di agram show ng
the 10 configuration of the main portion of a series
connected TC unit type ferroelectric RAM according to

t he 4 farh eseaipork nenta ofiddise IWVEM | @ edhE drive of the
configuration of the nenory cell array MCAis the
samplastd hbined Rlhe fBI st Buenbddi srend .ndS Theichwimye. Any
menmory cell block DMCB is arranged out- side the

menotir @l wkkhydves Wwrdurmy i tcdn dewhitthdrige of the
general |y arranged outS|de the nenory cell array MCA

and Rifdse plotentflal 41B-fixed at VSS is elininated. In

the series_connected TC unit type ferroelectric 20

RAM wi t h E%ﬁ%%d@%b%%&ﬁ?%ﬁ%atlon the influence caused

f d bi t
atich 1 ST Rett o A ”Ccﬁnoméﬁ’%”#t%h# RO gt gl
h t ed
b RTRE DT 14 B0 T ke S 1 %ﬁfiso:n%%?%’&%%oery
25 th”—gﬁﬁﬂﬁﬁﬁﬂﬂges associated with bit lines in the

menory c ray MCA. Thus, according to the present

enbodi WWIGMQ%/Q%AQQ& Jc?fnp&ﬂ{:)o@lz@érarg showing the

configuration of the main portion of a series connected
TC unit type ferroelectric RAM according to the fifth
embodiment of this invention. The configuration of the
memory cell array MCA is the same as that of the first
embodiment.

The dummy memory cell block DMCB is arranged out-
side the memory cell array MCA. A dummy bit line which
is generally arranged outside the memory cell array MCA
and whose potential is fixed at VSS is eliminated.

In the series connected TC unit type ferroelectric
RAM with the above configuration, the influence caused
by the wiring capacitance from the dummy bit line which
is fixed at VSS and given to the bit line BLO is
eliminated. As a result, the capacitance associated
with the bit line BLO is made smaller in comparison
with capacitances associated with bit lines in the
memory cell array MCA.

Thus, according to the present embodiment,
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15

coupling noise with respect to the bit |line BLO from

the other bit lines in the nenory cell array MCA
whemereo3 arger. Therefore, an inbal ance in theCT/JP2004/008288

coupling noise of the bit |line BLO can be suppressed.

5 (Sixth Enbodinent) FIG 13 is a plan view show ng

the main portion of a series connected TC unit type

ferroelectric RAM according t@8a sixth enbodi nent of

this invention. FIG 14 is a cross sectional view

taken along the 10 14-14" line of FIG 13. A stitch

ar eadup fiargrach i e afi ttefdpdctpard ite afit a IRADEY0 from
cell array MCA (which is a portion between bit |ines

/ BLrHe aritheBt i i inds sirenfiodimentin)y Jddiel sddtL£ MGK ea
is provided to suppress the delay of signals of 15

wor dpedames \Warger bl dlemslanti am |imdea BSice Mot athe

W rings (three-layered nmetal wirings ML, M2, MB in

t hi $OUERBAW Mmit9e rle Hra dniged igw dl@Icam hhesurprkessed.
lines W.  and bl ock selection |ine BSL. Further, the
stitch ar =% %WQR@%E&P?% connect the gate w rings

GCto th t 20 Wirj . edet erm ned nmenory
i pEV L 2R P BhF SL L Rlon o
[ I t aki d.li 1 as an exa .
3 SRS A dALO0 @ dord e Mhon an. sene

t &l M4 ; vd - The (et i ring
gy s e skt s br R e tato

wi ripng Wol( M) o oM aRituGrm: meemeéé!iewarﬂa}gg the
W.1(M2) 4 is connected to a third-layered neta

W ritmg MEL(IMBe \d @ el ug 5. WO 2004/ 109705
PCT/ JP2004/ 008288 29
A stitch area is formed in an internal portion of

a memory cell array MCA (which is a portion between bit
lines /BLn+l and BLn+2 in this embodiment). The stitch
area is provided to suppress the delay of signals of
word lines WL and block selection line BSL. Metal
wirings (three-layered metal wirings M1, M2, M3 in this
embodiment) are arranged parallel to the word lines WL
and block selection line BSL. Further, the stitch area
is provided to connect the gate wirings GC to the metal
wirings every predetermined memory cell blocks MCB.

The configuration of the stitch area is explained
by taking a word line WLl as an example. A gate wiring
WL1(GC) is connected to a first-layered metal wiring
WL1(M1) 2 via a plug 1. The metal wiring WL1(M1) 2 is
connected to a second-layered metal wiring WL1(M2) 4
via a plug 3. The metal wiring WL1(M2) 4 is connected

to a third-layered metal wiring WL1 (M3) via a plug 5.



FIG 15 is a schematic circuit diagram show ng the
configuration of the main portion of the series

w@ormact7esl TC unit type ferroel ectric RAM shownCT/op2B043A08288
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13. 5 Dumy bit |ines DunmyBL, Dunmy/BL are arranged
on both sides of the stitch area. The dummy bit |ines
DummyBL, Dummy/BL are respectively separated from

adj acent bit lines /BLn+1, BLn¥2 with an interval
corresponding to the pitch between paired bit lines in
10 the nenory cell array MCA. The Dummy bit |ines

DummyBL Ere. Dusmys Bh sespestivetyrbave dhegsamesmbitAg the
as the bit line in the menory cell array MCA. Menory

cel lcortiigpks MR as® tles pectn yedwt tonnett ede t Ot hes
dummy bit Iines DumyBL, Dummy/BL and a reference

vol tergeneld: arb il atinly tywe ufer RV et se A astpdit | n
circuit SA are connected therebetween. In this case,
dat #49nes’>- and a col unn gate are not connected to the

dummy bit_ |ines, DummyBL, / In the series
connect eoDuF@%nkP%ttbe%e? e@‘f‘@%‘-t’m%e't rPEmPOBRAM i 2Rrapged on

ISR T Wl S
lTere"@E‘bga tﬁﬂg%‘Il | ne é-PleCtelgve?J\P’egT%/%aefaE%%from
Cogesd {%er eo?ﬁérhllf grp%p:);l%%&: olétlﬁ%?b"%lﬂ%g %Bﬁg%g%s
(oSS 0 0 PR AN b s s 3o
2004/M10 ey RETH PR 00 DPBZEE,  3the Dummy bit llnes DummnyBIL
and Dummy/BL respectively have the same width as the
bit line in the memory cell array MCA. Memory cell
blocks MCB are respectively connected to the dummy bit
lines DummyBL, Dummy/BL and a reference voltage
generating circuit RVG and sense amplifier circuit SA
are connected therebetween. In this case, data lines
and a column gate are not connected to the dummy bit
lines DummyBL, Dummy/BL.
In the series connected TC unit type ferroelectric
RAM with the above configuration, the pitch between the
bit lines /BLn+l and BLn+l is equal to the pitch
between the bit line /BLn+l and the dummy bit line
DummyBL. Therefore, the bit line /BLn+l receives the
same coupling noise & from the bit lines lying on both
sides thereof. This applies to the bit line BLn+2.
As described above, in the present embodiment, in

order to eliminate an imbalance in the coupling noise
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between the bit |ines caused by formng the stitch
area in the nenory cell array MCA the dummy bit

wo poweg097umyBL, Durmmy/ BL are arranged on bot hPGT/aee04x/08288

the stitch area. Further, the Dummy bit |ines DummyBL
and 5 Dumry/BL respectively have the sanme width as the
bit Iline in the nmenory cell array MCA. Therefore,
according to the present enbodid¥ent, the pitches

bet ween each of the bit lines /BLn+l, BLn+2 and the
bit lines arranged on both sides of each of the 10 bit

| i nése tfvilant Ih Blgit2 Tiate Decam@sked asipato t0i e@chh Ot Heltch area
and an inbal ance in the coupling noise occurring on

t he irbitthd imee 7 Blael] Bitres? M@K, behes uppiegseth Abnas
result, a reduction in the sense margin of-the sense
anplfmeBlei awiny X caire ber prreyehte@d leoith dat de g ant behe

15 correctly sensed. Further, since the sense

anplSF T Anedn t Barfher o g diwdny @t thel tueenDimyBL and
i nes Du BL, Dummy/BL, the sane operatjon as that

of tHETHI/BY iHFEPSH YRl sy thel fang rald Ve s aphedit

attai.ned., Therefore, the sane 20 é&ﬂgling noi se as
t hat 'of° t'ife Bthet*HitY 1 Thes TP be“‘taused with

respect \pARERLL g Bhy L oLRCE 05 d018ne,

i nes DQ are not connéctie

DunmyRL . sRumay g\lﬁﬁg@mg& St rﬁ%gmg@mﬂ? é’n};jéﬁr?gl, BLn+2

and the space o e circuit can e reduced.

( Sevant hHamhadi MBNds |-ay seuenth wnbodiymad of thiss of the

i nvention, dummy WO 2004/ 109705 PCT/JP2004/ 008288 31
bit lines /BLn+l, BLn+2 can be made equal to each other
and an imbalance in the coupling noise occurring on the
bit lines /BLn+l, BLn+2 can be suppressed. As a
result, a reduction in the sense margin of the sense
amplifier circuit SA can be prevented and data can be
correctly sensed.

Further, since the sense amplifier circuit SA is
connected to the dummy bit lines DummyBIL, Dummy/BL, the
same operation aé that of the bit lines in the memory
cell array MCA can be attained. Therefore, the same
coupling noise as that of the other bit lines can be
caused with respect to the bit line BLO.

Further, since the data lines DQ are not connected
to the dummy bit lines DummyBL, Dummy/BL, an extra
circuit can be omitted and the space of the circuit can
be reduced.

(Seventh Embodiment)

In a seventh embodiment of this invention, dummy



bit line pairs are arranged on both sides of a stitch
area forned in a nenory cell array MCA. Therefore, an

w0 pdwalieate® i n the coupling noise occurring on BCDIR2004/008288
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line according to provide the stitch area is
suppressed. 5 FIG 16 is a schematic circuit diagram
showi ng the configuration of the main portion of a
series connected TC unit type ¥lerroelectric RAM
according to the seventh enbodinment of this

i nvention. The configuration of the stitch area is the

sanias tied wfitdeasd diradfeenpodbdentsi dJbe daMIystitch
bit Iine pairs are arranged on both sides of the

sti tatearfamekhelpa meshatymye bi tattaeMCOUMYBthefore, an
Dummy/BLn are arranged between the stitch area and a
bi t inlyrelgrBie Iand-ianteryal npetaween odheubiingSohiaebit line
/ BLn and the dunmy bit I|ne DummyBLn and between the

dunFaatdindide mmATBih il Dukngl BLrearks setppeesadd.

to an interval_ whjch is the sane as the pitch between
t he palré%1%1t @.h%sa|%C¥ﬁ%a%%%n@yr%%+t %%@%yammﬁhPW1ng the

The Du b|t i nes nmyBLn and Ln 20
r especti Vet tﬁeRPe %h [%iéeaﬁ’bajv@ CRCPFTaJSO]? iﬂe’?b"i‘ t5¢¥ s | gonnected

th | [l bl k

regpectlvé?fggﬁnnegéfa%ﬁégﬁﬁ%c 9%??r ?ﬁ%ss e % &ventn
Dunmy Bl 4 f

generati g CIrCUIt r§%§ &Eﬁéiﬁigngﬁ%¥ #%iﬁa%ﬁ$%51?nsﬂF

ar e gonnactied, 2o dherebetaeen.e |4 t st C@ﬁethga'%]fxth

lines and a colum gate are not connected to
dummanddidinddmes DunmyBL, Dummy/BL. WO 2004/ 109705
PCT/ JP2004/ 008288 32

The dummy bit line pairs are arranged on both
sides of the stitch area. The paired dummy bit lines
DummyBLn, Dummy/BLn are arranged between the stitch
area and a bit line /BLn and intervals between the bit
line /BLn and the dummy bit line DummyBLn and between
the dummy bit lines DummyBLn and Dummy/BLn are set
equal to an interval which is the same as the pitch
between the paired bit lines in the memory cell array
MCA. The Dummy bit lines DummyBLn and Dummy/BLn
respectively have the same width as the bit line in the
memory cell array MCA. Memory cell blocks MCB are
respectively connected to the dummy bit lines DummyBLn,
Dummy/BLn and a reference voltage generating circuit
RVG and sense amplifier circuit SA are connected
therebetween. 1In this case, data lines and a column
gate are not connected to the dummy bit lines DummyBL,

Dummy/BL.
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The dumry bit |ines DumyBLn+l, Dunmy/BLn+l are
arranged between the stitch area and the bit line

wBkev+10970he ot her configuration is the sanme asPCTiar2006008288

the dummy bit |ines DumryBLn, Dunmmy/BLn. 5 In the
series connected TC unit type ferroelectric RAMw th
t he above configuration, the interval between the bit
line /BLn and the dummy bit |i@& DumyBLn and the

i nterval between the dummy bit |ines DumyBLn and
Dunmy/ BLn are equal to the pitch between the paired

bit 10 |iTtes dumshe nerbitye € eblmyB@y+ NCAurhe, Bl e, are
since the wiring parasitic capacitance between the

bi t drnmengdBloetarct Hted it dii tatd anearldunaneBlLst heciames
equal to the wiring parasitic capacitance between the

pai rEédr+ ldumBinebiatHemem gy Blin. eandi Durirg/ /Blire  AS that of
result, 15 coupling noise with respect to the bit line

| BLAEHS stmmvh o 1duiyasi tDUmmses IDymBHBLi Bither  bi t

lines is the sane as coupling noise between the .
pai red durfinfiH 5814 LI HeE Fretforytel TYRe rigrmlectric

e ST L I

ST S0 P U DGR 0 S RIRSY

Surig Dl s, DUTIELD GO UYL B oy,

applognt/Bihe R eddde Blnte Fhersed8a&PMECted red bit

parallel-TC unit type ferroelectric nenories of ‘the

ggowq@ﬁ)mi RNt Sneddc WR 2004 4Q87 A FPCT/ B R2QA0H 008288, ce
the wiring parasitic capacitance between the bit line
/BLn and the dummy bit line DummyBLn becomes equal to
the wiring parasitic capacitance between the paired
dummy bit lines DummyBLn and Dummy/BLn. AS a result,
coupling noise with respect to the bit line /BLn from
the dummy bit line Dummy/BLn other bit lines is the
same as coupling noise between the paired dummy bit
lines in the memory cell array MCA.

Thus, according to the present embodiment, in
addition to the effect obtained in the seventh
embodiment, an imbalance in the coupling noise caused
by the wiring parasitic capacitance between the paired
dummy bit lines DummyBLn and Dummy/BLn can be
suppressed with respect to the bit line /BLn. This
applies to the bit line BLn+l.

The series connected parallel-TC unit type

ferroelectric memories of the above embodiments are
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expl ai ned to have the common configuration for the
2T2C systemand 1T1C system but it can be forned

wowdaow/18970Eonf i gurati on which can be applied onP@T/IRRIGH®S238

of the 2T2C system and 1T1C system 5 Further, in the
above enbodi nents, a case wherein the series

connected TC unit type ferroelectric RAMis wused as

an exanple of the ferroelectri@3nenory device is

expl ai ned, but this is not limtative. FIG 17 is a

di agram showi ng the main portion of another exanple of

10 tehp Fetilfep teCidve redrraonest ceon figigatoroffar the 2T2C
transistor T is connected to a word |ine W.. The

soursyss twem chmad 1 TlEyisors tefm,t et riansizat dde fodnsed with a
connected to a bit line BL. The drain or source

r egicem fgfgured itorandiistorcahn ik ammisctddntly dre afe tde the
15 el ectrodes of a ferroelectric capacitor C. The

ot hetT2Ge|mtegdanst HIHE fseistedtectric capacitor Cis
connected. tqQ a plate line to forma nmenory cell MC. .
That is, FWHE®%andt St BPAHR TR SEIEEsi @ GdiRiWkprein

C ted i ' A nl lit f : .

cel 19526 Fahiong G Tt 1Cor Pl igur atioor S IHEC 0Tt M 15
b I t fig .

cor 1o A gl A R Bl iy device

deVii%nee}égﬂltltaHnteﬁ? %%Vechggfﬂsglﬁoac“l%rfnf ’gil'{zee.ab . 17 is a

enbo S, e sane effect can be attai ned.

Addidiionalnm advantrgesAnt iPd ] S Mddner @8didYie of
occur to those skilled in the art. Therefore, the

| nve/dd arerrddlictthieaarRmaAspewides. not linted to WO
2004/ 109705 PCT/ JP2004/ 008288 34
The gate of a transistor T is connected to a word
line WL. The source or drain region of the transistor
T is connected to a bit line BL. The drain or source
region of the transistor T is connected to one of the
electrodes of a ferroelectric capacitor C. The other
electrode of the ferroelectric capacitor C is connected
to a plate line to form a memory cell MC’. That is,
the transistor T and ferroelectric capacitor C are
connected in series. A plurality of memory cells
having the same configuration as that of the above
memory cell are arranged to configure a memory cell
array. When applying a ferroelectric memory device
with the above configuration to the above embodiments,
the same effect can be attained.
Additional advantages and modifications will

readily occur to those skilled in the art. Therefore,

the invention in its broader aspects is not limited to



the specific details and representative enbodi nents
shown and descri bed herein. Accordingly, various
wo@iflowes i ons may be made w thout departing fPOnMIR2064/008288
spirit or scope of the general inventive concept as 5
defined by the appended cl ai ns and their equival ents.
WO 2004/ 109705 PCT/JP2004/008288 35 CL Al MS 1. A
ferroelectric nmenory device coddrising: a nmenory cel
array having a plurality of nmenory cells arranged in
a matrix form each of the nenory 5 cells including a
cel ItHe afpsd st Oirc atuwkaa feramel egdfd en tCapagd t@iho @ee®f s
source and drain regions of the cell transistor being
el ecthravwaldnd creracited theemeircor rAasqmndh mgl wn evanf 1 doid
lines, a gate of the cell transistor being
el eéftqfilc@qutmmenﬁﬁedmt anegle]l Ovicorawss phereh ngl ronef pfm  the
word |ines, the other one of the source and drain
reglwldfr ahesce afr di dremel npvastlecte i cangspt as
conngec (}o one el ectrode of the ferroelectric
capad iSted thib GtnePRITEART G 1S (R0 e ot BEbFa kents .
capacitor being electrically connected to 15 a
corresponding one of plate lines; a first dummy bit
line arranged outside a bit |ine arranged on an end
portion of the nenory cell array, and separated from
the bit Iine arranged on the end portion of the
menory cell array with an interval which 20 is the
same as a pitch between the bit lines in the nenory
cell array, the first dummy bit |line having the sane
width as the bit |ine; and
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a first dummy nmenory cell electrically connected to
the first dumy bit line and including a cell 25

wo e@adisddr and a ferroelectric capacitor. 2. H¢BJP2004/008288

ferroelectric nenory device according to claiml,
further conprising a second dummy bit |ine WO

2004/ 109705 PCT/ JP2004/ 008288 36 arranged outside the
first dummy bit line and fixed 3t a predetermn ned
potential. 3. The ferroelectric nenory device

according to claim1l1, further conprising a second

dumy bit line 5 arranged outsade tthg first dummy bit
line, and separated fromthe first dummy bit Iine

wi th the 1intkrfatro¢hecsecondedonnydbiricei sembpavsigg:
the sane width as the bit line, and a second dunmy
nenmory ced|menerwhéehl dateay orpyenent apyutal day aodfmemory
the first dummy 10 nenory cell is transferred, the
secoifl ural aRIRS yin celta el hgf eitect ¢d@al 0§ Conneetey
to the second durmy bit_ line and including a cel

trarfs %rl%dl%ln?f &t r‘E)%]}Ject'tL?arrésjesaiﬁ%ﬂél et . @ gfenpeelectric
ferroelect ric nmenory_device acc to 15 claim 3,

f ur 92 Corfri STy S st it f re?l i TRETRNS vt cHh scell
I L A

bit Tines an sens

th it es, The
fe(rer({)de ect ric ms me@acc%ér%’ ng 35 ez%f he C%ll
f ur thesm comy %é%ga 41@5&1%&&% béénﬂ%cf‘teed A4 aélged

out si de the second dummy bit |ine and fiI xed

pr edeirerdiati Pof eld £ word lines, the other one of the
source and drain regions of the cell transistor being
electrically connected to one electrode of the
ferroelectric capacitor, the other electrode of the
ferroelectric capacitor being electrically connected to
a corresponding one of plate lines;

a first dummy bit line arranged outside a bit line
arranged on an end portion of the memory cell array,
and separated from the bit line arranged on the end
portion of the memory cell array with an interval which
is the same as a pitch between the bit lines in the
memory cell array, the first dummy bit line having the
same width as the bit line; and

a first dummy memory cell electrically connected
to the first dummy bit line and including a cell
transistor and a ferroelectric capacitor.

2. The ferrocelectric memory device according to

claim 1, further comprising a second dummy bit line



6. Aferroelectric nmenory device conprising: a first
menory cell array having a plurality of 25 nenory

w@edok30%Ery anged in a matrix form each of the POEIRR0Y4/008288
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cells including a cell transistor and a ferroelectric
capacitor, one of source and drain WO 2004/ 109705

PCT/ JP2004/ 008288 37 regions of the cell transistor
being electrically connected 8& a correspondi ng one

of bit lines, a gate of the cell transistor being

el ectrically connected to a correspondi ng one of word

| i negsradedtders one e thier & shumge wind tied @ 00sd at
of the cell transistor being electrically connected

to enemddtendsmead ddieentfiexr.oel ectric capacitor, the

ot her electrode of the ferroelectric capacitor being

el ectri cat{y Tonngetecelectal ¢ oreesponiknigconecobrding to
plate lines; 10 a second nenory cell array arranged

adj &3 tlo THELHS T ToMRIHTNE & |Seqry dwrennon| Jine
use the b|t Ilnes electrlcally connected to the first

nen@r%raé’&q 4t Sagﬂe Slrd%nﬂavmﬂtﬁ in§y gnd

for Pshaac: Bt 4 ”"'# SHRE 0 Yoy DL 1 e
b d d

or s e c'én#chuy At rﬁ”%e%a%ﬂlﬁé‘e% A

fromsihs, bid t!ﬂ{ebf&{ "Aaed A @ PhlodN%e11
first menory ce array\Mt erva

the saRg, a8 4 c&br&ﬁtée@e%{tatﬂye tlB tdaﬂa nes ik tmst dummy

first menory cell array, the first dumy bit |ine

havighdhie same W diduascdhedi ttld Ncond dummy memory
cell being electrically connected to the second dummy
bit line and including a cell transistor and a
ferfoelectric capacitor.

4. The ferroelectric memory device according to
claim 3, further comprising a sense amplifier circuit
which is electrically connected to the first and second
dummy bit lines and senses a signal based on potentials
of the first and second dummy bit lines.

5. The ferroelectric memory device according to
claim 4, further comprising a third dummy bit line
arranged outside the second dummy bit line and fixed at
a predetermined potential.

6. A ferroelectric memory device comprising:

a first memory cell array having a plurality of
memory cells arranged in a matrix form, each of the
memory cells including a cell transistor and a

ferroelectric capacitor, one of source and drain
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a first dummy nmenory cell electrically connected to
the first dumy bit line and including a cell 25

wao eanlievdr and a ferroel ectric capacitor; a SEBCDIRR004/008288

dummy bit line arranged outside a bit |ine arranged

on an end portion of the second nenory WO 2004/ 109705

PCT/ JP2004/ 008288 38 cel | arraﬁ, and separated from

the bit line arranged on the éedd portion of the

second nmenory cell array with the interval, the

second dummy bit |line having the sane w dth as the

bi t ddgieinsard Iiae seconc BN teMyeieeldlectrically

el ectrically connected to the second dummy bit |ine

and domclaudiaty @ celdortagneidirg ard @f flert oeleed r i€ gate
capacitor. 7. The ferroelectric nenory device

accorfdithg taellcltaian sl s far tdem e enrd i ngp lal semsenected to
amplifier circuit 10 which is electrically connected

t 0 thEMGeSP oA e (Bl afurir bikingshesthnde Berisesna of the
signal based on potentials of the first and second
dumPPUREe 13k ST FRIYES $Ff &t i< entigi dlevi e being

di t laim7, wh [ ' f it
ccoqrding Lo, 8 m T, vhecel n.a palr ol duy ML
S Ass S cpen B cline ot in abiehAhe d1TSt e

t he £ Y . t 0

e SR SRl (A SO0 Wnccted <o
secendJgRENRbrkellg Ada% s 40 e Thedgerroel ectric

menory devi ce according to claim?7, further

conpri si ng geddid dndhmy 1l ldney aFanges oddsieent to
the first and second dummy bit |ines
the first memory cell array to commonly use the bit
lines electrically connected to the first memory cell
array, and including a plurality of memory cells each
including a cell transistor and a ferroelectric
capacitor;

a first dummy bit line arranged outside a bit line
arranged on an end portion of the first memory cell
array, and separated from the bit line arranged on the
end portion of the first memory cell array with an
interval which is the same as a pitch between the bit
lines in the first memory cell array, the first dummy
bit line having the same width as the bit line;

a first dummy memory cell electrically connected
to the first dummy bit line and including a cell
transistor and a ferroelectric capacitor;

a second dummy bit line arranged outside a bit

line arranged on an end portion of the second memory



and fixed at a predeterm ned potential. 10. A
ferroelectric nenory device conprising: 25 a nenory

w@edos/1ea70my having a plurality of nmenory cel | BCT/JP2004/008288
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arranged in a matrix form each of the nenory cells
including a cell transistor and a ferroelectric WO
2004/ 109705 PCT/ JP2004/ 008288 39 capacitor, one of

source and drain regions of thé%&ell transistor being
el ectrically connected to a corresponding one of bit
lines, a gate of the cell transistor being

el eddalilcaltnagonnettashbdmtted Bai eSRONEH 101 DAE franged on
word lines, the other one of the source and drain

regitdres eofd threrttiedt o f atise sderorbkinngnory ecdéri cattay with

connected to one el ectrode of the ferroelectric

capddia omtame lot Here edemnddbrofy thiet fire dedeotqithe same

capacjtor being electrically connected to 10 a

cor MfEsHdhdishgsne 6 bingie dtches; an auxiliary word

l'ine arranged in parallel to the word |ine above the

menory cet SR ; TERY i R HHr¢¢ bh atkeargEeal iyt pennected

menr ell arra and el ectrically connected to the

wor &9 (T difeFCr! AARTTY UF ot 13958 S HTRY AL L

bit i : d, between t.he .stitch ortion and one

of tev\%aq%%agﬁroﬁgagl%iasp%égrerooeolnecbto]ilhc SHE S the stitch

portion, -And gepazaled {Lom NG 4, 108y, ne

two bit lines wt an_lnterQh _ |% iQSY%ggggggéﬁil%% to

a pidichrpes WeRn e bidndd nesd n the ey 3 £81) circuit

array, the first dummy bit line having t sane vwcﬁ%

as e dh tid idl&ctrically connected to the first and second
dummy bit lines and senses a signal based on potentials
of the first and second dummy bit lines.

8. The ferroelectric memory device according to
claim 7, wherein a pair of dummy bit lines which
includes the first and second dummy bit lines has an
open bit-line form in which the first dummy memory cell
is connected to the word line in the first memory cell
array and the second dummy memory cell is connected to
the word line in the second memory cell array.

9. The ferrocelectric memory device according to
claim 7, further comprising a third dummy bit line
arranged outside the first and second dummy bit lines
and fixed at a predetermined potential.

10. A ferroelectric memory device comprising:
a memory cell array having a plurality of memory

cells arranged in a matrix form, each of the memory

cells including a cell transistor and a ferroelectric
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a first dummy nmenory cell electrically connected to
the first dumy bit line and including a cell 25

wao eanlievdr and a ferroel ectric capacitor; a SEBCDIRR004/008288

dummy bit |ine arranged between the stitch portion
and the other one of the two bit |ines WO 2004/ 109705
PCT/ JP2004/ 008288 40 di sposed on both sides of the
stitch portion, and separated3Promthe other bit line
among the two bit Ilines with the interval, the second
dummy bit line having the sanme width as the bit Iine;
and dapacseeand ctheMyf ERIde eeld ®lL6t mepldys of the cell
connected to the second dunmy bit |ine and including
a cdldanstisdnsi Stedmoared e tfrarg=ddlectarirecaphcid of . 11.
The ferroelectric nmenory device according to claim
10, doxres@ongdmer icgiengp fa ksidnsld naapl i igmteciatuitte Ll
whi ch senses a_signal based on potentials of the first

‘and iedsde toimiae i 9liatds;idierkigeramatedtica i s

data conplenentary to data transferred to the first

dumnP THEREPIEEd Ones OF Mgt it 1t Fhiehe Wedo R/l pimthe
oy el is, 1, The forrod ety dovice,
and SE TG gy R 1o g SSh o T 1OH ¢ he
Uy B L TG o TR TS 20 Sams it e T ifE te

I N&ke ra i@ UMy SN ¢Rilng Q1RGN connected to

connected to the third dummy bit" Iine and 1ncluding a
cel la toatsisplodiand chd & @Al Niiges;

an auxiliary word line arranged in parallel to the
word line above the memory cell array;

a stitch portion arranged in the memory cell array
and electrically connected to the word line and
auxiliary word line;

a first dummy bit line arranged between the stitch
portion and one of two bit lines disposed on both sides
of the stitch portion, and separated from the bit line
among the two bit lines with an interval which is the
same as a pitch between the bit lines in the memory
cell array, the first dummy bit line having the same
width as the bit line;

a first dummy memory cell electrically connected
to the first dummy bit line and including a cell
transistor and a ferroelectric capacitor;

a second dummy bit line arranged between the

stitch portion and the other one of the two bit lines



capacitor, a fourth dummy bit |ine arranged between
the stitch portion and the second dummy bit |ine, and

wQ2geparat ed fromthe second dummy bit |ine waTiIr2aet/008288
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interval, the fourth dumy bit |ine having the sane
width as the bit line, and a fourth dummy nenory cel
WO 2004/ 109705 PCT/ JP2004/ 008288 41 electrically
connected to the fourth dummy K& line and including
a cell transistor and a ferroelectric capacitor. 13.
The ferroelectric nmenory device according to 5 claim

12, disgdesd consdish ngi ded i s5ttmensel el pdi€lon, and
circuit which senses a signal based on potentials of

t he depastataan fdvu deldenowhdar thit nesne amtbag SEEONEvo bit
sense anplifier circuit which senses a signal based

on keremtwidils Bie tinteecohd el sownd dumy bit line
lines, 10 wherein data, which is data conplenentary to

dat &2 ghstha rene oV gL fa g sthel Uy lrpelmyaméldl ) is
transferred to the third du menory_cell, an at a,
which is %ﬁ%%&%t%@@@% gath ¢tenkreFrbdYt eorhected

d I1,.0s. 1 f to. the fourth
15" Uy S a4 F RS Gl T eery CeLL
devi 1.S1.N0; cell. array having a
pf\ﬁi%ez}rfsg%d%a% y‘—’Ia fgegﬁnlfoéé./lzﬁ%%b%oc ?%acal rix form
each of {tjhe 'ﬁf@rﬁerrcc%llegcﬂf]fc% Lﬁgér&grr?g o%e\L.JLcé r?&%l%orrlg to
and a ferroelectric 20 capacitor, o of source and-

draidy 4180119)S Qfr ie C@dpr {4 AN SIUNDeING 15 Fier circuit
el ectrically connected to. a correspondi ng one 6? brt
linemich gadresedf 4 el @@l based on potentials of the first
and second dummy bit lines,
wherein data, which is data complementary to data
transferred to the first dummy memory cell, is
transferred to the second dummy memory cell.

12. The ferroelectric memory device according to
claim 10, further comprising a third dummy bit line
arranged between the stitch portion and the first dummy
bit line, and separated from the first dummy bit line
with the interval, the third dummy bit line having the
same width as the bit line, a third dummy memory cell
electrically connected to the third dummy bit line and
including a cell transistor and a ferroelectric
capacitor, a fourth dummy bit line arranged between the
stitch portion and the second dummy bit line, and
separated from the second dummy bit line with the
interval, the fourth dummy bit line having the same

width as the bit line, and a fourth dummy memory cell



transi stor being electrically connected to a
correspondi ng one of word |lines, the other one of the

wQ@2008007¢e and drain regions of the cell transPGL/@ir2004/008288
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being electrically connected to one el ectrode of the
ferroelectric capacitor, the other electrode of the WO
2004/ 109705 PCT/ JP2004/ 008288 42 ferroelectric

capacitor being electrically cdinected to a
corresponding one of plate lines; a dunmy bit Iine
arranged outside a bit |ine arranged on an end

por td et tofi ddid yrerdne cedd @ rays fdusticapashy dbit line and
havi ng one el ectrode electrically connected to the
dummndiiudirioney @widl a-xchmystit dndien dfdwi ol €dtclic t
havi ng an output term nal electrically connected to

t he Gidvetitelrect rode of the capacitor and input

termnals electrically 10 connected to the plate

lines, respectliselgtrameecideledtemiy drdselet adeopiineg to
lines. 15. A ferrqelectric nenory device conprising; a
me e 142 ra i ey | SRR 1 i 8 1YL OTE e al&@f}%ler

arranged .i.n matrix form each of the. nenor 15
cel IS HuATHE T T19CT (i Str DARFS Torioasiiale of

i tat,, o] e,.and drain regions of the ce
Croadld el A, YA DI Othd e 088 sense

cor IBRRANAIN0 OGP Ridi e &b GALE Aot NS, 084 lon

transistor ng electrically connected to a

COr RRRONAING Qe e Wi Ad Nasa 8-t hey ng?PE 1hes,

source and drain regions of the cell transis bei ng

el ectri cailareonnected 1ol @nei £l @ctd odemfehb€tary to data
transferred to the first dummy memory cell, is
transferred to the third dummy memory cell, and data,
which is data complementary to data transferred to the
second dummy memory cell, is transferred to the fourth
dummy memory cell.
14. A ferroelectric memory device comprising:

a memory cell array having a plurality of memory
cells arranged in a matrix form, each of the memory
cells including a cell transistor and a ferroelectric
capacitor, one of source and drain regions of the cell
transistor being electrically connected to a
corresponding one of bit lines, a gate of the cell
transistor being electrically connected to a
corresponding one of word lines, the other one of the
source and drain regions of the cell transistor being
electrically connected to one electrode of the

ferroelectric capacitor, the other electrode of the



ferroelectric capacitor, the other el ectrode of the
ferroelectric capacitor being electrically connected

wao e00250€0xor respondi ng one of plate |ines; andPEI/arRnvm008288
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menory cell which includes a cell transistor and a
ferroelectric capacitor and is not WD 2004/ 109705

PCT/ JP2004/ 008288 43 electrically connected to the

bit line. 16. A ferroelectric fenory device

conprising: a menory cell array having a plurality of
menory cell blocks arranged in a matrix form each of

t he fermmraracteeld dpokistdmdaiinebeptit@ily @fnnected to
menory cells connected between first and second

t er | malwregporsgrnesnd hef fprste teimemnal bei ng
electrically connected to a corresponding one of bit
lines via addWipgkbikel et i onrangedistosideha sétohine
term nal being 10 electrically connected to a

cor rEsFsHR hPo R TR PIRAEE19R rfels, CRdkeRATY hee ke ¥Ry /
cells including a cell transistor having a source

region, & drEFCHEYT orP B PRQat £S et e ogeectrically

el ectricall onnected to a ,.carresponding one of word

| necs?nr%\%cat%d fcte? r@bﬁ’ e lfr?nil%%ijst ecftabl? havi ng -

el ectrode rical conn 0 h ource and

drain red?é%%&ﬁ%.#??siX%%ﬁ#§F%#$9I%%%C%}?aﬁﬁgﬁn%u?%i%%tput

a b:tterlﬂiri?al aly anged. onm @ ﬁ}gen?ﬁ&e iﬁtqet&@né@@i&tmde

cell array, and separate I ne arranged

on tdye ond 2hnorddond MRy £L14 AILAYr ML @n

interval which is the same as a pitch between the bit
| i nesoriredthal ey welde arimys, thesdddstvaimyahit

i ne having the
detecting drive of the plate lines.
15. A ferroelectric memory device comprising:

a memory cell array having a plurality of memory
cells arranged in a matrix form, each of the memory
cells including a cell transistor and a ferroelectric
capacitor, one of source and drain regions of the cell
transistor being electrically connected to a
corresponding one of bit lines, a gate of the cell
transistor being electrically connected to a
corresponding one of word lines, the other one of the
source and drain regions of the cell transistor being
electrically connected to one electrode of the
ferroelectric capacitor, the other electrode of the
ferroelectric capacitor being electrically connected to
a corresponding one of plate lines; and

a dummy memory cell which includes a cell

transistor and a ferroelectric capacitor and is not
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same wdth as the bit line; and a first dumy nenory
cell block electrically 25 connected to the first

waleweitodsns |ine and including a plurality of PEt/iP2004/008288

transistors and a plurality of ferroelectric

capaci tors. WD 2004/ 109705 PCT/ JP2004/008288 44 17.
The ferroelectric menory device accordlng to claim
16, further conprising a second3dunmmy bit |ine
arranged outside the first dummy bit |ine and fixed at
a predeterm ned potential. 5 18. The ferroelectric

me marlye cotendiceal 1ae cayrdidg- ddd tcltaianylies fiud her
conprising a second dummy bit |line arranged outside

t he fir st .dumftdaitodliand riandhesepayr ateed da aronighel §imst
dummy bit line wwth the interval, the second dumy
bit |ine shadmyry heelamrray0 i dtio as pherdlityio, memory
and a second dummy menory cell block to which data

conpicdretlacks @dmngest ithe Matstix dignfy mart ke

bl ock is transferred the second dummy nenory cel

bI o&fl?ﬂr?éfyng?eérlecktqu ﬂﬁ%ﬁﬁ&q & Rldlr%%retséé%%ﬁ%pmory
Cr s l?fér'éné‘rf?oc Ay T feAoei e teitinals in
| e d
;22%% ng to lt}e ‘{13{ 9&6 e{k!eglo::%“ S chtrej\ééag.glr% connected

anplif i€ & Jndgrngdﬁdéu hgﬁﬁ]ﬁfaéxucao@%foe&to

t he flrst and secon i hes and senses a

si gnrall hased o Hodetdal Scheofsé&ﬁu{ ¥ Stnand secand

dummy bit |ines. 20. The ferroelectric nmenory devitce
accN@dtgilddlly connected to a corresponding one of plate

lines, each of the memory cells including a cell
transistor having a source region, a drain region and a
gate electrode electrically connected to a
corresponding one of word lines, and a ferroelectric
capacitor having electrodes electrically connected to
the source and drain regions;

a first dummy bit line arranged outside a bit line
arranged on an end portion of the memory cell array,
and separated from the bit line arranged on the end
portion of the memory cell array with an interval which
is the same as a pltch between the bit lines in the
memory cell array, the first dummy bit line having the
same width as the bit line; and

a first dummy memory cell block electrically
connected to the first dummy bit line and including a
plurality of cell transistors and a plurality of

ferroelectric capacitors.



claim19, further conprising a third dumy bit |ine
arranged outside the second dummy bit |ine and fixed

W@e004289765 pr edet ernmi ned potential. 21. A ferr orRCEIR2004008288
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menory device conprising: a first nenory cell array
having a plurality of W) 2004/109705 PCT/ JP2004/ 008288
45 nmenory cell blocks arranged in a matrix form each

of the menory cell blocks bei ¢ configured by

el ectrically connecting a plurality of nenory cells
between first and second termnals in series,

el ectri cdll y Tionngstidgl &t fidsdr § efdined d€c@ding to
corresponding one of bit lines via a block selection

t r arsliasitiorl @ndfet godr | caidyl siconnecteagnd heumegdndc 1ine
termnal to a corresponding one of plate |lines, each

of t3eanrgat okt ide tdinginonfdgured by Bleectandafiyed at
connecting source and drain 10 regions of a cel
traﬁb@ﬁ%ﬁéﬁ%ﬁ%ﬂ%%@ﬂﬁ&é@?ﬁa%r ferroelectric

capaci t ate_of the cel|l transistor  being

el ectri ?,era% ;‘ %rﬂ%ﬁ%ﬁ%%?%r@%o@%@l%é%@“%ﬁ% to
15 S TE R e T P o Ot e Cret bt e
li [ ) . t he first [

| nesal e Gl e dmed ol | e Thish rEmoreel |

whi b Rachddckisle @ ol uhald tualy Gl 11,08 8L0rS, and

a plurality of terroelectric capacitors; afirs

dummp ity 1 neciad ranaats Quingl e A i ind 118y1 .24 rangedine

on an end portion of the first nenory cell array, and

separiatted £4 amhd hei bitidd neral rangeshed dlgny memory cell
block to which data complementary to data of the first
dummy memory cell block is transferred, the second
dummy memory cell block being electrically connected to
the second dummy bit line and including a plurality of
cell transistors and a plurality of ferroelectric
capacitors.

19. The ferroelectric memory device according to
claim 18, further comprising a sense amplifier circuit
which is electrically connected to the first and second
dummy bit lines and senses a signal based on potentials
of the first and second dummy bit lines.

20. The ferroelectric memory device according to
claim 19, further comprising a third dummy bit line
arranged outside the second dummy bit line and fixed at
a predetermined potential.

21. A ferroelectric memory device comprising:

a first memory cell array having a plurality of
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end portion of the first nenory cell array with an
interval which is the sane as a pitch between the bit

wWQ2004i1ess85 i n the first nenory cell array, the PCT/$R2004/008288

dummy bit line having the sanme width as the bit Iine;
a first dumry nenory cell block electrically WO

2004/ 109705 PCT/ JP2004/ 008288 46 connected to the
first dummy bit line and including a plurality of

cell transistors and a plurality of ferroelectric
capacitors; a second dumry bit [ine arranged outside a

bi t memddnecrlr aigetkorrameyd pof td amtafit eeecarth of

menory cell array, and separated fromthe bit line

ar r arge oo rtyhecedrid ardkisopedfng heorsiticnndedrenprel atidically

array with the interval, the second dumy bit |ine

haviaegneet igehe ivgte ey tofe misioty e Llendoatveen first

second dummy nenory cell block electrically connected
danRi kS e sarie s malafitigieally connecting

pIu ity of ceII transistors and a plurality of
ferr é%t §§’ ?Orﬁﬁ§HQﬂ4%ﬁﬂeﬂﬁ?|Q§rﬁ%ﬁn%ﬂnes

S S0 A T o
fi d b I d
ggﬂs'?:gagl%eedc&%%h&b Isres og%{]gc&‘cﬁ:%%t ‘51 “ganWci%fE%sﬂrogrfc?u?&? one

secyyd A blﬁe 'réed%h 2% +He fte%%rgﬁ'ceecﬂg G JTBP

devi ce accor ing to 20 claim?2 rein a pair of

dunmas i stgd e H vl 16l £ d il iude s ddiee & it &ﬂﬁ@@%@@ drain

dummy bit lines has an open bit-line foarmin which

t he ddgistn dWams MM e reeldistor to electrodes of a
ferroelectric capacitor, a gate of the cell transistor
being electrically connected to a corresponding one of
word lines;

a second memory cell array arranged adjacent to
the first memory cell array to commonly use the bit
lines electrically connected to the first memory cell
array and including a plurality of memory cell blocks
which each include a plurality of cell transistors and
a plurality of ferroelectric capacitors;

a first dummy bit line arranged outside a bit line
arrandged on an end portion of the first memory cell
array, and separated from the bit line arranged on the
end portion of the first memory cell array with an
interval which is the same as a pitch between the bit
lines in the first memory cell array, the first dummy
bit line having the same width as the bit line;

a first dummy memory cell block electrically
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bl ock is connected to the word lines in the first
menory cell array and the second dumy nenory cell 25

whbkaai09785 connected to the word lines in the sePCD2004/008288

menory cell array. 24. The ferroelectric nmenory device
according to WD 2004/ 109705 PCT/ JP2004/ 008288 47
claim?22, further conprising a third dumy bit |ine
arranged outside the first and4econd dummy bit |ines
and fixed at a predeterm ned potential. 25. A
ferroelectric nmenory device conprising: 5 a nenory

cel lcanreaytddvicng:te pliwrsd idymof BEtTOrine celd MOrks$ing a
arranged in a matrix form each of the nenory cel

bl ogkls1zel ingy cohfdegur etransisd et s i oad |y ploormect y ngf a
plurality of nmenory cells between first and second

t er maiaioe iertswlrd empaatidendical |y connecting 10 the
first termnal to a corresponding one of bit |ines ‘
via a bl cRkSEIREtTEHRY riakisi bine aneReyedtoilaidy a bit
connecting the second termnal to a correspondiqg one

of pi'dt% FiHEYSedth Br FHe BRI & I Deiffpnd memory
15 O orte O T 1> FPHTUI S o € Bedi} odcd e ahded on
f i naci t f th L1 I st

o 98 Sl L oAe 0 8 88, Sl die PEL | LAl P B

wor d-{ld NGS: e,k 1BUNIHd U Guddle 1974 ANGRE dbing the same
parallel to the 20 word |ine above the nenory ce
arr ayidth dd tiale pard ilomear ranged in the menory cell

array and electrically connected to the word |ine and
a second dummy memory cell block electrically
connected to the second dummy bit line and including a
plurality of cell transistors and a plurality of
ferroelectric capacitors.

22. The ferroelectric memory device according to
claim 21, further comprising a sense amplifier circuit
which is electrically connected to the first and second
dummy bit lines and senses a signal based on potentials
of the first and second dummy bit lines.

23. The ferroelectric memory device according to
claim 22, wherein a pair of dummy bit lines which
includes the first and second dummy bit lines has an
open bit-line form in which the first dummy memory cell
block is connected to the word lines in the first
memory cell array and the second dummy memory cell
block 1s connected to the word lines in the second

memory cell array.

24. The ferroelectric memory device according to



auxiliary word line; a first dummy bit l|ine arranged
between the stitch 25 portion and one of two bit

wo pwegoddsposed on both sides of the stitch pPCT/iRm04/008288
and separated fromthe bit line anong the two bit
lines wwth an interval which is the WD 2004/ 109705
PCT/ JP2004/ 008288 48 sane as a pitch between the bit
lines in the nemory cell arraf/ the first dunmy bit
line having the sane w dth as the bit line; a first
dummy nenory cell block electrically 5 connected to
t he cfliarisi 2¢ymbpriibed icoepand inkjC laudinigda duthdyr it W iefe
cell transistors and a plurality of ferroelectric
capacgireoed auvsedord tthenhii raitt anidne eaorangethrhetaigen ines
the stitch portion and the other one of the two bit
| i nesd 10 x¢ids pés @d P dederngingels poft emid adt.i t ch
portion, and s%parated fromthe other bit |ine anong
the two 28t A ifg&gomilertiie memenvaldetiife seamyd sddeny
bit line having the same width as the bit line; and a

second dFMAFERDISF |%rrayoé1é‘f_é1%;ar if?;lé%qayllll@ of memory

comsched o,he seaond duTy il 18 a0 Lol ud g

AT e AR ey e

CenSEIELEL BP0 D SRS 2 il £

ggpg%d.@%%%%Uﬂt@%hﬁnawg'gﬁ Iserdald capiteneatiany ddfdnecting
the first terminal to a corresponding one of bit lines
via a block selection transistor and electrically
connecting the second terminal to a corresponding one
of plate lines, each of the memory cells being
configured by electrically connecting source and drain
regions of a cell transistor to electrodes of a
ferroelectric capacitor, a gate of the cell transistor
being electrically connected to a corresponding one of
word lines;

an auxiliary word line arranged in parallel to the
word line above the memory cell array;

a stitch portion arranged in the memory cell array
and electrically connected to the word line and
auxiliary word line;

a first dummy bit line arranged between the stitch
portion and one of two bit lines disposed on both sides

of the stitch portion, and separated from the bit line

among the two bit lines with an interval which is the
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transferred to the first dummy nenory cell block, is
transferred to the second dumy nenory cell block. 25

WQ@7Z004/Toss0f err oel ectric nenory devi ce accor di ngp€DJP2004/008288

claim 25, further conprising a third dumy bit |ine
arranged between the stitch portion and the first

dummy WO 2004/ 109705 PCT/ JP2004/ 008288 49 bit Iine,
and separated fromthe first dédfmy bit line with the
interval, the third dummy bit |ine having the sane
width as the bit line, a third dummy nenory cel

bl ockrel ect @ @dltch tetneeiedHe Hilte tikigsd idurane bidmdxry
line and including a plurality of cell transistors and
a plogddl ietryragf, fréver délredt duomgapddi tidmsy reefiaw tthe same
dummy bit line arranged between the stitch portion
and WidEh sscdhg &ditm) 1By 1ine, and separated fromthe
second dumy bit line with the interval, the fourth
dumy bi & TFAShEWRY RERHY el WIRTK &ledaerirally

i ne, d f h [ 1. .bl ock , ,

o nEprPEARy il SR TR o5k b Bl biipging o
d_i,ncl ydi I it .Of [l t i.St . d

o uPa ey e pd: Bsdte e s APt & Pra (he

fer&%%&%%ﬁ@diﬂﬂ@“@%ﬁa q@o%%_accordlng to claim?27,

further conprising irst Sense anplifier circuit

whi ch senses arsi %ﬁmwﬁeﬁd O PUEUA A S ]&ftgq'éé}? the

first and third dummy "bit |ines, and & second sense

anplsicfiiceh @oir@lich Whichhzeriesd cHana thased;dPbid0 1ines
potentials of the second and fourth dummy bit |ines,

whegispodada onwWibioth isS déat @ fc ol ermmal Ydra idat,a and

transferred to the first dummy nenory cell block, is
separated from the other bit line among the two bit
lines with the interval, the second dummy bit line
having the same width as the bit line; and

a second dummy memory cell block electrically

connected to the second dummy bit line and including a
plurality of cell transistors and a plurality of
ferroelectric capacitors.

26. The ferroelectric memory device accotding to
claim 25, further comprising a sense amplifier circuit
which senses a signal based on potentials of the first
and second dummy bit lines,

wherein data, which is data complementary to data
transferred to the first dummy memory cell block, is
transferred to the second dummy memory cell block.

27. The ferroelectric memory device according to

claim 25, further comprising a third dummy bit line

arranged between the stitch portion and the first dummy



transferred to the third dumy nenory cell block, and
data, which is data conplenentary to data transferred

wQ@2ootao47be second dunmy nmenory cell bl ock, is PCT/JP2004/008288
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transferred to the fourth dunmy nenory cell bl ock.

29. A ferroelectric nmenory device conprising: WO

2004/ 109705 PCT/ JP2004/ 008288 50 a nenory cell array
having a plurality of menory d&& 1 blocks arranged in

a matrix form each of the mnmenory cell blocks being
configured by electrically connecting a plurality of
menmarit celdes hetdvwestpdidaisdd Sewomd tdecohid-derdimmey soith 1ine
series, electrically connecting the first termnal to

a covi@spdrdiinganmlof the thines dwingy ot dckne having the
sel ection transistor and electrically connecting the
secodre etidtialas che dorly esipondindloied bfmpgy aeemory cell
lines, each of the menory cells being 10 configured by

el e Calale Conrfact i ngFaBirdehn dig nthiegi wfoH:
cell transistor to electrodes of a ferroelectric

capa}eirieoratn ld%t"tlélddfngﬂ?e@éﬂa]tlr%sq%t?ﬁll HefdRsistors and
e 50 SO0 8 TSRO R, s,
arr anged ;0. an..end bortlon of ’JJbee "“EF&Y Coll ATAYS the

a capacitor having one el'ectrode el ectrically

conneci el Rinkfie hummy; Dl t Aﬂ&%eﬁ%@e@% bie lidEng

driving circult having an output 20 term

el ecmingaldit conectiad tihd heythel elect rmrtwfdﬁz!&tgy bit

capacitor and input termnals electrically connecte

to tlewplatedd nes dJaspectdielas @ bit line, and a
fourth dummy memory cell block electrically connected
to the fourth dummy bit line and including a plurality
of cell transistors and a plurality of ferroelectric
capacitors.

28. The ferroelectric memory device according to
claim 27, further comprising a first sense amplifier
circuit which senses a signal based on potentials of
the first and third dummy bit lines, and a second sense
amplifier circuit which senses a signal based on
potentials of the second and fourth dummy bit lines,

wherein data, which is data complementary to data
transferred to the first dummy memory cell block, is
transferred to the third dummy memory cell block, and
data, which is data complementary to data transferred
To the second dummy memory cell block, is transferred

to the fourth dummy memory cell block.

29. A ferroelectric memory device comprising:



detecting drive of the plate lines. 30. A
ferroelectric nenory device conprising: 25 a nenory

w@edod/1ea70my having a plurality of nmenory cel | P@T/oR2K64/008288
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arranged in a matrix form each of the nenory cel

bl ocks being configured by electrically WO 2004/ 109705
PCT/ JP2004/ 008288 51 connectin%ka plurality of nenory
cells between first and secon®%erminals in series,
electrically connecting the first termnal to a
corresponding one of bit lines via a block selection
transi st ca mabey ecéll caltyy Sheonmecs i pPutHeisecoOnNtnenory
termnal to a corresponding one of plate |lines, each

of tdwel mdmiorak £ edtisarbeeahgin confd iguisedf doym el exth i cal tiye
connecting source and drain regions of a cel

tr afamar sl ellwbe¢lotidse oty acotlakgwed@dey ielectrically
capacitor, a gate of the cell transistor 10 being .

el ec@EA YA chriekiial o7 % greporieR hes dnetwten woiast

lines;,and a menory, cell block which inc]udes a ,
pl urditd t%?‘ﬁ?ncg;%%r%[”r% Stbrie P ra pHerari¢sgl by connecting

Eg;;tglielt :féf:{siotcﬁiegrpﬁri{éfiri%?apdcoirsrens%or? fr?gtj roixgeal c|>1¥ bllt5 lines
via a block selection transistor and electrically
connecting the second terminal to a corresponding one
of plate lines, each of the memory cells being
configured by electrically connecting source and drain
regions of a cell transistor to electrodes of a
ferroelectric capacitor, a gate of the cell transistor
being electrically connected to a corresponding one of
word lines;

a dummy bit line arranged outside a bit line
arranged on an end portion of the memory.cell array;

a capacitor having one electrode electrically
connected to the dummy bit line; and

a dummy bit line driving circuit having an output
terminal electrically connected to the other electrode
of the capacitor and input terminals electrically
connected to the plate lines, respectively, and
detecting drive of the plate lines.

30. A ferroelectric memory device comprising:
a memory cell array having a plurality of memory

cell blocks arranged in a matrix form, each of the

memory cell blocks being configured by electrically
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connecting a plurality of memory cells between first
and second terminals in series, electrically connecting
the first terminal to a corresponding one of bit lines
via a block selection transistor and electrically
connecting the second terminal to a corresponding one
of plate lines, each of the memory cells being
configured by electrically connecting source and drain
regions of a cell transistor to electrodes of a
ferroelectric capacitor, a gate of the cell transistor
being electrically connected to a corresponding one of
word lines; and

a dummy memory cell block which includes a
plurality of cell transistors and a plurality of
ferroelectric capacitors and is not electrically

connected to the bit line.



