WD 2004/ 109705 PCT/JP2004/008288 1 DESCRI P TI
O N FERRCELECTRI C MEMORY DEVI CE 5 Technical Field This
invention relates to a ferroelectric nenory device
whi ch stores data in a nonvol atile fashion by use of
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ferroelectric nenory device stores binary data in a
nonvol ati |l e fashion according to

residual dielectric polarization ofealpéfroelectn}MWMWMWMMMWM‘
capacitor. A nenory cell of & conventional ferro-
electric menory device is configured by connecting the
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unli ke the DRAM since data is held depending on the .guo02+
intensity of residual dielectric polarization in the
ferro- electric nEARROPLEERAICeMEMQRY PEMECRSSary to

drive a 20 plate line in order to read out signa

charges onto a bit Iine. Therefore, in the

conventional ferroel ectgdigicaemerdigdevice, a plate

line driving circuit is required to have a |arge

area. |n BrdeinventGopersidtiest he alfereoplaiiirém nancsl |
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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 ferrocelectric memory device which
can reduce the area of the plate line driving circuit

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



PCT/ JP2004/ 008288 al ., "Hi gh-density chain
ferroelectric randomnenory (CFRAM" in Proc. VSLI
Synp., June 1997, pp. 83-84). In the above cell array
system a nenory cell is configured by respectively
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to the source and drain of a cell transistor,
plurality of nenory cells with the sane conflguration
as descri bed above are serially connected to
configure a nenory cell block In the series
connected TC unit type ferroelectric RAM since 10 the

Iate I|r1 iving,circuit can be commonly used by
b ght' nﬁwi‘c%?fr%tyf SPaJékafﬁﬁr%eletq’félﬁewa}dymcléworafr ray
can herkai)egrat bW VBLA dygh 'Mr@'&@b#‘)'};@de%' M)RAM

the series connected TC unit fype ferroeléctric
Wi t hItlh‘eheabbvee conifli gurat isystent d memocpraE@n 15
practic ei[%eadu bit line outside the

menory" chéﬁr SBRG™ISE Yt AEnRRATHPILFYC 1pde @k the
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potential, for exanple, so as to prevent occurrence
of nGe%Je ﬁrmomwhg, ert ex irdurefithefnremdny eells ariray.
20 ther frroel ectric nmenory device in which a
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rrermﬁyrm lconmectayl masurieehype mm&edlédmc Ra, Appkn.
E 25 Publjcation 10-200061 It is known that t he
|an BAdabf hiisEriTing &ingrt ercancbersammopdy aesed by

coupki b e y 4/.30Q9
PCT/Jﬁ%gb%%Og é%@@§ C&J} é%gh&BQ tig Jg%ory 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



3 parasitic capacitance between wirings occurs when
data which is read out onto the bit line arranged in
the nmenory cell array is sensed. Wien two bit |ines
are arranged on both sides of a bit [ine with the
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to the bit line fromone of the two bit lines Is b5,
the amount of coupling noise 26 occurs by taking the
coupling noise 6 given fromthe other bit line into
consi deration. 10 However, iR the case of the bit line
arranged on the end portion of the nenory cell array,

no coupli, noi se i s %n to the bit line fromthe
dunn§a€%?£E¥ nSaP?Q¥f€BCgH° HEePrEidIpot Ettsarhen data
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line is given to the bit 15 line arranged on the
por t hemowf cehd amerayr ys cednisedar rieen Ees wixanphes aM@en

data is sensed in.a two tranS|stor two capacitor
(2T267r?§ﬂ§?i AP Fldas' afsa biadisat whikt dheneans t
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array and "0" is read out on
| i nebit h]emdzl i en emeecohethse eno t gt r.Lead@uis spoted tamahs

'S reguced bx 5 and, as a result, the sense marginis
r eduBed"Bip1s! ITHISE PRAEUSE CRY Lakipg oHtegoERbing he

Sensgo 1 G BJ.VéI? feduged OCEHEetngitarilhgbﬂ’ltance of

coupling noise 25 between t nes arranged on
the eombigmretbonof the mermory cell array, the

retention characterlstlc is degraded and the yield
rate i s I"BWEFEH: MDLBORASE09F 0B PELE] PITD 4roeBsss 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 “17 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 5 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.



4 Disclosure of Invention A ferroelectric nmenory

devi ce according to an aspect of the present

i nvention includes a nenory cell array having a
plurality of nmenory cells arranged in a 5 matrix form
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and a ferroelectric capacitor, one of source

drain regions of the cell transistor being

el ectrically connected to a correspondi ng one of bit
lines, a gate of the cell t r &nsi st or bei ng
electrlcally 10 connected to a correspondi ng one of
word |ines, the other one of the source and drain

regi ons of the ceIIlsF?%ﬂE?%PSrITﬁﬁQﬁQOEIectr|calIy
connect edy tr@r0p81 e &ret £ AR yOhet NS T8 E&?

capacitor, the other electriode of the Fectrlc
capasspent béi bige kb eskbectimveatign acmle@éﬂi h@méh:y cell
correspondi ng one qQf glate lines. It further includes
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and separated fromthe bit [|i1né arrange he en
por t Fornsgistoheamkrpfyroe lec2fi@rqappcitddy @hei o efouate
whi ch s the sane as ?_$|tch between the bit lines in

the PRASHY BefF9taEagt thfecet} r'engiftar Biedngi ne
havi 8gedtha c828% WrdkBras tfohg Qéfres%bﬂglngaQQS ?%Il{l |t st

dummy nenory cell electrically nected t
dummiyitrg, ki getand ithelaadilngrandsteel beingansestiicaand
a ferroel ctric. A ferroelectric nmenory device

accof T8 Bndt IFOrTeSRPELRI Ang RE PeEkdibes nvidist i on
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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



5 cell array having a plurality of menory cells
arranged in a matrix form Each of nenory cells
includes a cell transistor and a ferroelectric
capaci tor, one of source and drain regions of the
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correspondi ng one of bit Ilines, a gate of the cel
transi stor being electrically connected to a
correspondi ng one of word lines, the other one of the
source and drain regions of the cell transistor being
electrically connected to one 10 el ectrode of the

el ectrode of the

ferr ctri acitor, the other

fer rggf]gc rrla 1&% hAS Fo‘r’l‘br&!lﬁ?jy Cé’ieg‘@f"f’%a‘?‘eljy}sc%ﬁ?é@le@‘d
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second nenory cell array arrange adj acent to

firstraister cend aaﬁﬁayOQLﬁctgnmmnﬂpycuSQrAl&nhhefkndurce

line | ect.rically co ted o the first nmenory cel
arr a)gl §nagrahaw ‘F\%lc%(’ﬁeog Lctt’i?rnélﬁgmf feingi r st

MeneYe@&ilkadly %nn%@f:&ﬁ‘afo’ a' EoflrécslpHggﬁ'lga ohir St leUnTTy
bit Iine arranged outside a bit |ine arranged on

end pbred.on ofte g thesteliehpanysicdbl heimg/ealdtﬁﬂhally

separated fromthe bit Iine arranged on the end
FOessed; E% % iPEECTRINST)Y B9 %5rW%6ﬁ\ﬁlPﬁsathe

por t ron

i nt epviddr \WAECHE dre kBEr&AMRaagrdhe rBLI G Rt \é‘ﬁ@r&etlﬁ‘e

bit lines in the first nmenory cell array, first
dunni]ramstlsrtpnebemvewehgctm@aééyrezqmndthecastd bae bit line,

o @ flr t .du ne electrically connected to
% the ?|?sﬁF°§n%%€ t EDF¥§é§e§FHl?rﬁﬂpﬁaFFﬁfVatéél?ther

tran&l&t@od@ngf ahef @EEAR]1GEHEIE cablict ?b%gg a second
dummy bit 1ine WO 2004/ 109705 PCT JP2004/ 008288

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 electrlcally 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



6 arranged outside a bit |ine arranged on an end

portion of the second nenory cell array and separated
fromthe bit line arranged on the end portion of the
second nmenory cell array with the interval, the second

Wi i0o7es DIt 1ine having the same w dth %T;JMMFFJ;SS

l'1ne, and a second dumy nenory cell electrica
connected to the second dunmy bit |ine and including
a cell transistor and a ferroelectric. A
ferroelectric nenory device &ccording to still 10
anot her aspect of the present invention includes a

menory cell array having a plurality of menory cells
ar r afGESeH QUGS R Por MitEaRHFASECEN: MEnsRY RTHien
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capacitor, one of source and drain redions of

15 t bandliiskorrimigeg ehetia iendlportdonnettiesd tecend
corres onding}one of bit lines, a gate of the cel

t r anBPEYST CBEt i et th d&rl JhliTd et Bre sgeand dummy
5 COr I 89PONALNGa Py She WO 485 as! Bfe L1100 Qg LNE

source and drain regions o celT "transistor bei ng
20 ebewind daihy eopnrecteld thcong calegtdagecebd the the

ferroelectric capacitor, the other el ectrode of the

f er r BBFAG AFRny fdcilin? a5e Apckidaer p ceally tearsiadrad

to gy rresponding;gne of plate lines. Further, it
includes a dummy bit [ine arranged outside a bit |ine

25 arr angedepnoarectmdcpodniorgndefi dehecoerminy €6l dti1l
array, a capacitor having one electrode electrically
10 connBRed®r peredte ofubhy mieeert davenhiion ideatygedia |ine

dri Vin&Qor‘Qch99%&%?;@%1%@&%%&%’199862§§nemory 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
15 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
20 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
25 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



7 circuit having an output termnal electrically
connected to the other electrode of the capacitor and
input termnals electrically connected to the plate
i nes, respectively, and detecting drive of the plate
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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 tining
diagramin the 2T2C system of the nenory cell bl ock
MCB shown.,in FIG 1; FI 3 is an operation timng

i agP SN PREIEr2E QYR Ern i ReMory EatY bl ock
MCB sb@vdttied £ Ghelothd® dTkGrrdhd $racse @%Ei@oxc'arn?iw t
di agram showi ng the configuration of the main portion
of t hePwertesninalenréetivdl cEClynidnneyped fiar tbel pdtre C
RAM according tqQ, tEe first, enmbodi ment of this

| nveRPToH, TEFRSC VELYa HichgrERT SHEWRRLT DS BRamIE ol
20 pagr@sitic capacitances Cbb between the respective
bit lines in the 2T2C system of the series connected
TC wunit type feBriedl BestctiptRéM sthowawimgd1 G 4 and
coupling nois§ 5 caused by the parasitic capacitance
Cbb: ' 25 FFfa 169 & S1BFHGr SAPSRIiShgVHE e XERpTE Gl

par asiddic MeaPRciabeRs: R hetyaen E&%J&%eeféiuﬁﬁ%bit

lines in the 1T1C system of the series connecte C WO
2004109 TREr TR IP20 RAM)@8288ding 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 1TI1C
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 ferroelectric RAM shown in FIG. 4 and
coupling noise & 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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8 unit type ferroelectric RAM shown in FIG 4 and
coupling noise 5 caused by the parasitic capacitance
Cob; FIG 7 is a diagram showi ng the ot her exanple of
5 parasitic capacitances Cbb between the respective

wo doodios¥es in the 1T1C system of the seri §grS5p6Rehad

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 mafn portion of a series
connected TC unit type ferroelectric RAM according to

a se enbodi nent of. thi i.nvention; FlIG is a
sche‘%g{]tldcty Frgﬁﬁoeg?%%xflacmg‘éﬁowqji’é‘ £Ref 1654 ind

conf égulahigORo Nfe BheaddN bPOFhd YA Qi@ Sap8Sitance
connected TC unit type ferroelectric RAM according to
a tht%®F enbodi ment of this invention; FIG 10 is a

schemat i ircuit di,agram show n dification of .
the seri gFé[%éoznlesctaegl%aﬁnms oy tgﬁ ‘_?g}ﬁrpéf"%f@i’lﬁ CITRAM
shovatdbikh & cdbacktbncekl cbb BetifR@NMBLd GeSbbEH Je bit.

di agram showi ng the configuration of the nmain portion

of alkwas é5 tomriféfetystEE ofii the ppeiéeraqooeketdd ITC RAM
according to a f ou iment of this invention;

th . d
25 FrEt 1¥PFs %rr§ggig?&ﬁ%c rEWE AP dgiSmisARh ng t he

conf é@iahigoio fe EhEaBRIANLPOFLd PR L & SELLESi tance
connected TC unit type ferroel éctric RAMaccording to

a fif®4y WO 2004/ 109705 PCT/ JP2004/ 008288

FIG. 8 is a schematic circuit diagram showing the
configuration of the main portion of a series connected
TC unit type ferroelectric 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



9 enbodi ment of this invention; FIG 13 is a plan view
showi ng the main portion of a series connected TC
unit type ferroelectric RAM according to a sixth
enbodi nent of this invention; 5 FIG 14 is a cross
wiRbdgng Vview taken along the 14-14" | i Phosfobdss
13; FIG 15 is a schematic circuit diagram show ng the
configuration of the main portion of the series
connected TC unit type ferroelectric RAM shown in 10
FIG 13; FIG 16 is a schemafic circuit diagram

showi ng the configuration of the main portion of a
serig S TC unit type ferroelectric RAM

nnect e

accor di n%nieggao’get\?éﬁt }Pve@ﬁﬁ%ﬁf ment of this invention;
and 15 Flic.173i & & gLa0ram,Show:ng the RN .bof {00
of another exanple of a ferroelectric nenory devi ce.
Best a Mrfd efsoro@saatednTC Qutitt hepd feendébsctrIhermt wi | |
now gec d%scri ed enbodi nents of this invention with
ref eFEFEE 1§ the &¢€b ARG & AsS ienfirtine

5 fol | owi NgrRXPhANA! 1:0Bro&ORSLLI SN $1 BAVE NG
function and confi Surg(t)i on are denotled %%thf%%ﬁfrg%
ref eténice dynmbods FaAd t3re repetitive explanation is

made onl en_necessary. (First Enbodinent) 25 FIG 1
is a ci riﬁﬁ@ g? agt zi‘n?%lh%%t&ﬁ FETROEY eapgran, phekinavthe

Whi CRoORf-dHL &1 & £S L4 iGO ted id..;Lype
ferroel ecr:biufi c RA%fagié%rq[d%il%gB?%&a&f P?&ﬁweﬁ%gé%%ent WO

2004t A dPOT/uhR2004/<0F8288e lectric RAM shown in

10 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
15 FIG. 17 is a diagram showing the main portion of
another example of a ferroelectric memory device.

Best Mode for Carrying Out the Invention

There will now be described embodiments of this
invention with reference to the accompanying drawings.
20 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)

25 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



10 of this invention. A nmenory cell MCis configured
by connecting a ferroelectric capacitor C and a cel
transistor T in parallel. The nmenory cell block MCB
is configured by 5 electrically connecting, for

woRAMRbees €i ght nenmory cells with the saperghhsifobddise

15

20

25

as the nenory cell MCin series. In FIG 1, two
menory bl ocks MCBO, MCB1 which are electrically
connected to a pair of bit |ines BL, /BL,
respectively, are shown. Thebhrase "el ectrically 10
connected to" is replaced hereinafter by "connected
qus devent_hlso of the nmenory bl ocks MCBO, MCB1l are
respectlvely EYhnetred to the bit lines BL, /BL via

bl ock selmekhopy tdaANSiSt O $oB N@Beﬁsﬁ} cFhecothers ends
15 of the nenory bl ocks MCBO are respectively

connéerxatlestpl ataaphihies: PLand RL ceThetyatsg sbbr ttheincel |
transist.aor . T o% each nenor

[ 1. bl MCB |
connBEt & & S‘FFl@E’bocr?cﬁ lgf%‘f'}‘eMSgcgi)r‘?ﬂmif:i;‘é’”sec\/\E@) to

W7, eﬂ&ﬁtr1@§l§§ @nnkBEiY, 08K SSlHHh bONe {ANALRL QS S
BSTO, BST1 are 20 respectlvely connected to bl ock

sel egellon Wsltgn‘etlte IsiepesstB8L@re BSL the Tmemgws tels MCt hat
s, a 2T2C s m of hol di n one-bit data by use of
two eefiesr ai 1553 r &7 atP f’\ﬁgomf @%'PE%F etﬁqqu'cMg%Jpa‘(‘E‘ilFBr s
and ard Ehecsystemotohad et @S %@rbbf flat @3 Dys wse of
one cell transistor and one ferroelectric capacitor

are pPlovirgedeasiwldat ardiohding Bysperawf “ehectrically

ferroel ectri.c rmr¥ devi ce, The series WD 2004/ 109705
PCT/ﬁ?%RﬁiEPSO§?8§£ eplaced 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, BST1l. 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 i1s, 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



11 connected TC unit type ferroelectric RAM shown in
FIG 1 has a configuration to which both of the 2T2C
system and 1T1C system can be conmonly applied. In the
1T1C system a reference voltage generating 5 circuit

Wi generates reference vol tage i NGlyS8S504/068258TY
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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 cdpacitor RCis 10
connected to sources/drains of the dummy word

transi stors 1, . 2. The drain/source of the dummy
wor dc?’%‘beﬁ&%%g ‘ﬁﬁmﬁ%‘* dEhRRRTIssrTLe ’ME shern | ithe /BL.

The gf@i n/ 8QUrL & oo 1 b d Ao Walidnt It i's
connected to the obi tl&I I ne BL.OThel ga}tS(zﬂng%t Efée?l?@m%ry 15

wor dsystamsesd oTIDWE¢stean canniectetmbol @ ahwidygdword | i ne

DW.1. The gate of the dummy word transistor DW2 is
connect ed™ gh% TP YRET™ Fi AeFORPSe Yo asiet Ipnsiading,

/ BL @f&u@@nﬁ@@tvﬁﬁchogéu&%Qég ré?f_'g}lehéé gyo&gtagguﬁcé%ssi <

whi ch senses and anplifies readout

an opuwat Wwond tiuansgstoey DAML j roWTReald 2C resysémes of t he
menor y cel | ock MCB with the above configuration.

bl
It | SRASSERER T hatf e R tdfoPYSTarHeRoT Sthér BeTarescat e
in waichithe desidughndirglhect rd %m&g%ggita%' z@hd qpof

the ferroelectric capacitor Cis Ive as data "1"
and Theoreében statteocda athitbh tdterenesi chialcidbelmrtisi C
pol ari zation thereof is negative as W 2004/ 109705
PCT/ SP966kER g ggurces/drains of the dummy word

transistors DWT1l, DWT2. 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 DWT1 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



12 data "0". At the standby tine, all of the word
lines W. are kept at "H', the block selection signal
lines BSLO, BSL1 are kept at "L" and the bit |ines
BL, /BL and plate lines PL, /PL are kept at VSS

wooRupdes> potential ). At this tinme, two tpefgipaloss2el
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the ferroelectric capacitor C are short-circuited by
the cell transistor which is set in the ON state so
as to stably hold data. At the active tinme, for

exanpl e, when the nenory 10'Tell MC on the bit line
BL side is selected by use of the word line W2, the

bi t e Bl is,s n electrical yfloat| ,
ot at SO o s Pl ELBE %ot Yerg RRE (Hhpes
bl ockr sadeeabp@rhtswgnal tid %@o@ﬁk@l‘e&tléﬁtsﬂgﬁa H'; ;and
the plate line PL is raised fromVSS 15 (ground

pot eR¥h & PStd ammAkepbsit i pod drei BiY . liAesaBLy ol t

vol t plled 0 ferro tric capagitor C
of t ?ll%ggtg rrer}'?%fy 1{:}“ P ean%sY@%a‘igro Bftage is
readp@wntaalp. the BhisliiiR, BbwaGeRhghiis 12 thoe data
"0", "1". In this case, data which is 20 conpl ement ary

to dierroslerbeid waphel trmsr yr@edﬂorwﬁcmultthé loy tthei ne

BL Sld i,S_stored in.the ne MC on the bit
| neC7BL EPEETE% gé‘ahb]f tsng %chg‘el Phestats, so as to

Therg{ﬁl@, hgl@r&lta\(ol tage is read out onto the bit
line /BL according to the data "0", "1" in the sane
manner 2§ta§h@e@1ﬁ%edimo¢erb§/x®@tlei nghdrhehb| walory

vel B0 S BBt 1P T S0 s

PCT/ QIP@MEOQ%&LZ, 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). As 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”, “17 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
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13 BL, /BL are conpared with each other and the
conpared data is anplified by the sense anplifier
circuit SA which is activated and the data "0", "1"
Is sensed. After this, the sense anplifier circuit SA

wowtEeact i vated and the readout data is ﬂc%}gﬂo&'ioﬁ‘ﬁss In
the readout and rewiting operations, the estructive

readout operation is perforned in the case of "1"
data and the nondestructive readout operation is
performed in the case of "0"ldata. That is, in the 10
case of "1" data, the anount of residual dielectric
pol ari zation of the ferroelectric capacitor is greatly

reduted By EPDPIGCREFBN Withp8ash Ay anhdbef ForRated

pl at ' i IS 0 ' ' [S...rThen,
i f tﬁ%ﬁéplqg’tgﬁ%lnﬂemgo% g%ee %gpg%\%én#%#%%é:?%% ﬁleérSéAadout
15 opeict ilenacta watktiagel appositL Yoo, t it iat séheed.
reado%Jt s:ima is applied to the ferroelectric

capalt t%r TROS/ i PERS] FEPd AL e CAEBUhSAbie |ine is

set gladi@hre@A@nthal - dohPey teaaq_?u{‘ewdratt%énl. n the
case of "0" data, 1 nversion of polari zation due to

t he pl at €nl the 2Advot t &ge rdeest it opealionkhetpposite
voltage is not applied after the readout operation
and URFUGFThee26P i R ahbgtiisy Ber Eatnpdalin ditd sesei c

pert o bt o fos hARHEL @y Faie Seliior 1he
Menopsr foetkd i dheMERs & h@wWnot ddthG dhat Ak, the @eti ve
time, for exanple, when the nenory cell MC on the bit
| i ne“Hi® Sfdel’ faser ebtedampyntist apsiiraodirionos
PCT/Q&%%F@%AQQﬁ?%% the ferrcelectric 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 iine 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 MCBR 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



14 the word line W.2, the bit line BL is set into an
electrically floating state, the word line W.2 is set
to "L", then the block selection signal line BSLO is
set to "H' and the plate line PL is raised fromVSS 5

woHoeupsegoot ential) to VAA (positive pot e%'r/%z)mmoszzas
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Further, the dummy word line DALI is set to

ref erence voltage is applied to the bit line /BL. The
signal voltage read out onto the bit line BL is
conpared with the reference Ybltage and the conpared
10 data is anplified by the sense anplifier circuit SA
which is actiyvat 0", "1" is sensed. FIG 4
is aQ}éche tlll%necl%gg g“ed grﬁjrﬁesﬁ&v\n‘-ﬁg“tthénto an

conf égé&&tlbenlpfflbaelﬁ@ls&aﬁer LN BEa NG SRED 8 set
connected TC unit type ferroel ectric RAM accordi ng to

15 the Ti'rsthemidei hkonk oblebiion siemil dinefBplurial ity
of nenor.y gl,lagg gﬁks cl; have the sange

confTQurati 1150 BF ok edcBEP™ MSS1
showgidunfdl Fotdntahe) aFd ARECHhd O 139af mor y
cell ar Paygbl\/m O) Bit Ii nng) BLG, g/%Longrlglgﬁnnect ed

t o dBtztHeirneshe OQ@RY /A \ine dMIa $el &t iton“H” and

transi tors DST DST1. The %ates of the data
sel elé‘? BT FP alSi EE8r 55 B8PO ehIPL the it ddReci®e to a

col um degQdgiqfR (Botahowny &nd, ﬁtocﬁ'{eu%rzﬂ £ SBL,RCE ON

signal is applied thereto via a colum 25 sel ection

si gné$ damper @Slvdthotimritryeferdata wildagdhendatbe ddmp@ged
DO, ,/,DQQ. Dunmmy_ . bit |ines Du BL_and Du /BL are WO
200440 765 BOHEHPI N Geas88se amplitier cirfuit s

which is activated and data “0”, “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, /DQ0 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



15 respectively arranged outside the nenory cell array
MCA and separated fromthe bit Iine BLO which is
arranged on the end portion of the nenory cell array
MCA with an interval which is the same as the pitch

wilow@estod he 5 paired bit lines in the mMygivesRbdss
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array MCA. The Dummy bit |ines DunmyBL and Dunmy/ BL
respectively have the same width as the bit line in
the nenory cell array MCA. Menory cell blocks MCB are
connected to the respectivelﬁumry bit |ines DunmmyBL,
Dummy/BL and a 10 reference voltage generating circuit

D AT N T
conngsd esbga@atBe HUAMYhe ik hiﬂ@%x@im&—’isp&gml'r{ag%

The operation of the 2T2C system of the serie
conneet g Fadupdttippef fidrer nehect rded 1 Ritay MbA tiiech

above_ canfiguration,is explained below FIG 5 is a
di agfam nq:set‘lrc‘)’%f n‘%‘lﬁg‘r 28 % %‘?Qﬁaﬁ AR cREE B Bebeese dhie

the paespeiive;hid ihi ﬂ_?esn@ﬂgr%b%éqlli Qgrgxpim%gﬁ fpHsed
by the parasitic capacitance b. 20 In order to read
out Bammy dtidr éénds DulmsyBie mpAyDurged/BLME geanécs b Hate

t he yor ds I ieneim, pgt ent,ital VAA (Cgosi tive potential)
is appfiedt s 35 b2 Bithddnplin thp menedy exbhpraay
it i gcASSwREry r@ttlldﬁj.(?ck"slidcbSafe?%@nn@c%ecpg%oggle
dummy bit line DummyBL and bit [1nes BLO, 1. In
t he teseeaifivehéu2ip2 it yisines) Daaty®BL, Obunmsy, /Beasnd aut
ontor(teedu it line Dummy/BL and bit |lines /BLO,
/BL1 %ﬁﬁ54 q: 65generat1n circuit RVG 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 WIn, potential VAA
(positive potential) is applied to the plate lines PL,
/PL. For example, it is assumed that data “1” is read
out onto the dummy bit line DummyBL and bit lines BLO,
BLl. 1In the case of the 2T2C system, data “0” is read
out onto the dummy bit line Dummy/BL and bit lines
/BLO, /BL1.



16 PCT/ JP2004/008288 If VAA (positive potential) is
applied to the plate lines PL, /PL and data is read
out onto the respective bit |ines, coupling noises 6
are instantaneously caused on the respective bit |ines

“py2004510§755e presence of the parasitic capaGickgie@modom
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between the respective bit lines. The bit line /BLO
receives the coupling noise of 26 fromthe adjacent
bit Iines BLO and BL1. Further, since the dumy bit
lines DummyBL, Dummy/BL arel$rovided, the bit line

BLO 10 di sposed on the end portion of the menory cell

array o receives the £GOHpli ng noi se of 26 from
the adj acent;\i‘dul?r‘?ﬁl1L Ve BLFRt bﬁﬁﬁﬁ%@?&hbedmtp Fh$e

[ BLOp14%6e aih@sUbL , e r t h ai red
bi tolpl nes BLO /BLC/)\%?ﬂsQIggEitsagtazll giq:te%g Sfé%gdg’]t%ngﬁ‘?fu er
15 ciresnaatiSa, bﬂeald@usl potuphthalreicks"d"amkat a of the
bit Line %LOa "0" data of the bit |line /BLO are

bot h*"F FHET-ERERES 1Y Cfﬁse I8y ERBreesPESTive tHd dhres ow
the bhé pddsRBSei &k the ?@?H%ﬁXlge%ipd%ﬁ%éﬂc&ésebbaﬁ%tween

i mbal ance in the coupling noise wll not occur on the
bit EheereBpect20e BHiG lbhdss aTil dgrramisdoEligreteives
exan‘gi&e of ara3|t| c fa aci tances Cbhb between_ the
resp T i SRR Pg 194585 ° Feon Tahe afdpethtaRdt cbifsi ng
noi SBL& LRUSEH, byFurttH@rP%flﬂélatwe CRRAG! §8N6¢, Lob. For
exanpl e, assunme that data "1" 1s read out onto 25 the
dunmpuyitBL, i Reniy/dly Bke gnovhiéd/ ithesbBt QinBLALOI N t he
o case of the 1T1C system the reference voltage RV is

0 appl FE®PIE% AR TRATAPILPE: HirRe® DUMR PEROEA FoBL t 215aYes

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 BILO.

FIG. 6 is a diagram showing one example of
parasitic capacitances Cbb between the respective bit
lines in the 1T1C system and coupling noise 3 caused by
the parasitic capacitance Cbb.

For example, assume that data “1” is read out onto
the dummy bit line DummyBL and bit lines BLO, BL1l. In
the case of the 1T1C system, the reference voltage RV

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




WD 2004/ 109705 PCT/JP2004/008288 17 /BLO, /BL1. If VAA
(positive potential) is applied to the plate |ines
PL, /PL, coupling noises 5 are instantaneously caused
on the respective bit |lines by the presence of the
“Qﬁzr(,@,ﬁbg7bsc capaci tances Cobb between 5 the p@5PRGlb4s
bit lines. Therefore, as in the case of the 2T2C
system the bit |ine BLO disposed on the end portion
of the menory cell array MCA receives the coupling
noi se of 26 fromthe adjacent’ dummy bit |ine Dummy/BL
and bit line /BLO 10 Next, in the 1T1C system for
exa e atg "0" is read_out onto the
Gommy P B TREe BlPOS TR ROYPELeL) BioRbP e Eo
FI G tHe i atedi g amSh n tances
Cbb bet V\r/zlen t he respecﬁﬂvegg}”tgﬂﬁlsEggg?%aﬁ?%gleabove
caseinsiterdenpbusiy weiised Gncabsecksppctite thie par@sidlyi

capagj t ance Cbb. I n _the case of the 1T1C system if
Tor ht PHEITiad Gue brRGLehe CARRY BRes Fe ity

and bhé AdsBe t s en ol
° appl i ed tgat ﬁél‘kglhfgtryi%ﬁs i Efg lrﬁj&fr%%B ot ZrlX ?g(fe nes

BLO, tBt RT2Cf s¥enR0 thedsitt Lyee pBJ:tOemisladas)ed Sanaplpé led to
t he te |i / PL, coupling noises 6 are
instgﬁl?%jﬁ)éloﬁg é‘%&“ﬁ%ﬂydﬁ t AEFe SHBCcY SR V5Bt LR nes by
the ps@saRgensisd ke 29333 Eh& ﬁ%@%heregﬁ £9D 11ne

bet ween the respective bit 1ines as in
t he Pawey/Bf ahd PT2CisystBam 25 the bit line BLO
di sposed on the end Eortlon of the nenory cell array

10 MeA receiFES t i BUPFL GG YTEPRe T 2Xamplgmagh@ne that
adJ agerd “@Um_w J*Eatd Eh@eon%”‘éﬂé %‘unﬂgdbp’& tllne 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
15 the parasitic capacitance Cbb.
In the case of the 1T1C system, if “0” data is
read out onto the dummy bit line Dummy/BL and bit lines
/BL0O, /BL1l, the reference veltage RV is applied to the
dummy bit line DummyBL and bit lines BLO, BLl. .If VAA
20 (positive potential) is applied to the plate lines PIL,
/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,
25 the bit line BLO disposed on the end portion of the
memory cell array MCA receives the coupling noise of 23

from the adjacent dummy bit line Dummy/BL and bit




WO 2004/ 109705 PCT/ JP2004/ 008288 18 Iine /BLO. As
descri bed above, in the present enbodi nent, the dumy
bit Iines DumyBL and Dunmy/BL are arranged outside
and apart fromthe bit |ine BLO disposed on the 5 end

Woﬁd/l@ﬂoﬁf the menory cell array MCA wit ri>(:<'i"f31=2064”)53‘3§8Val
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which is the sane as the pitch between the paired bit
lines in the nenory cell array MCA. The Dummy bit
l'ines DummyBL and Dunmy/BL respectlvely have the sane
width as the bit line in thelfrenmory cell array 10 MCA.
Further, the sense anplifier circuit SAis connected
to t e dg&ﬂ% bit lines DummyBL, Dunmy/BL and data
Ilnes t connected to the dummy bit |ines.

Ther ef or ens @e66F HidadabSud N8 rnPEES Gt sSHDOLiIRR ﬁn@ ‘the

i mhal ance in the coupllng noi se occurring on t
15 | Awemydibd positeso RutigBle mddpburnydBLOArd he raRged Y cel |

arraﬁ can _be sEpEressed As a result, a reduction
in t ‘é@%ﬁ BUeRGTh OFOR HeesBhs & laspBhe idisreped int tha
can bga ¥est esk and ﬂé{o‘}yc@?l LG0T 8G W cgered
Further, since the sense a ier IrCUI ATl s
connéntestya.owl heh denlye baalmel b etheDpiroyBlhe tBIAHRL

t he sane ggeraxlon as that of the bit lines in the
menoP§* Calmey MEAthefeperniqedilnegrayTMERef o8 t he

sarrenuwwltngnmn SemAerl Rak W/ﬁw\es@;&g% fﬂsﬁf

bit line in the nmenory cell aused
on t hlee [Hame @&IHH e Eih@blFEulenerJ,n s$haofenidte dalm art-ags
Do Agnobconectod (L0 S N AT 2l Sy BmYEL
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 memery
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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WD 2004/ 109705 PCT/JP2004/ 008288 19 circuit can be
omtted and the circuit space can be reduced. (Second
Enbodi nent) In a second enbodi nent of this invention,
paired 5 dummy bit lines are arranged outside the

weoee!l | array MCA and a dummy bit |ighesRmesied
to VSS (ground potential) is further arranged outside

the paired dumry bit lines. FIG 8 is a schematic
circuit diagramshow ng the 10 configuration of the
main portion of a series conneécted TC unit type
ferroelectric RAM according to the second enbodi nent
of thl s _i.nventi QN g onfiguration, of the nenory
cel | SHFFHy R Bhd™p ‘f"r‘ga‘nau reutt n%’?%uﬁ?@@?l
Dummyédlckd.s the same as that in the first 15

enbodi nent. A dummy bit |ine Dummy/BLO i s di sposed
out si de t@ecowrﬁwotﬁimenﬁ)ne DumyBLlI and separ at ed

fromthe du bi t BL1 with an interval
which is %ﬂ%%%&mb? mT%T—] PeSweRFeRHE N p B3 i t

li neguidy the MBS %rdthGehlear §1)% 1 N T hihal
of the um}ry bi t Ilﬁe Dumbrie/ BL%)élls flaeegl%gg%%ll

(gr o@mﬁ&p@ﬂemncala) dugy ibd tt hénd icoaheetdzodionest | (dgrouhlie

ser es cte uni t t eferroelectric,RAMvvith
t heI %%% nlfﬁ 3&@&%"?]6@”5 eHhipatshde §e PREFRD GG

noi ssltth%gyrrl ng on the bit |ine BLO can be
elimnated. Further, in order to prevent noise from
t he ext erilgr 8fiom behemptdpptiediittodt herare showimelthe

arragogégéu%ggion 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/BLl 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 DummyBLl 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 RAM 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



WD 2004/ 109705 20 PCT/ JP2004/ 008288 paired dunmmy bit
lines DumyBL1, Dummy/BL1, the dummy bit line

Dunmry/ BLO fi xed at VSS (ground potential) is

provided. Therefore, according to the present
vaohegiosvent , an 5 i nbal ance in the coupl | HRG/IPH0b47008288
occurring on the bit |ine disposed on the end portion
of the nmenory cell array MCA can be elimnated. As a
result, a reduction in the sense mar gi n of the sense
anplifier circuit SA can be“prevented and data can be
correctly sensed. 10 Further, the dummy bit |ine

Du BQf i,ons hi line c pr event
ocgg¥éencedggﬁ%gpgél r%ﬂﬁmﬁﬁggggt PP%Y%%ﬂJ ﬁged§WBwy
cel | bat rayheMbinm7B20 Eixddati neer nabuhetymrencihy dunmy
bit lines DummyBLI and Dumry/BLO is not the sane as

the BFeEHfedt5 between the paired Fit Iingf in the
t ar_probl em.occurs.
(T et EnbisaRERRY, Yeer ST LA hkaPhe SepPefiint . an

5 di aghapashes Dy tHe cogPNigdHb 8dd Jecalridle JMBER: RARL T ON
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of a series connected 20 TC unit type ferroelectric
RAM aéedrdisrgsed o the rehdepbotiiorewt blie tieimery neeslrit i on.

The ' ation of.a . ry cell block MCB is .the
sarregg{sg% %%?‘ Et:)?n tqweeeHnl}lsnt%%ggﬁb fehfSHA pPuf & ‘f‘it)}oaf
menoiy €8 lsehkoaies MR BB eak &0 61 261 410 S PALH1IYRe
menory cell arrays MCAL, MCA2. The nenory cell bl ocks

MCB FaR thfe pHeHentecdcend dateagsn N@AToanectN@AZensed.
Further, the dummy bit line Dummy/BL0O 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 dumﬁy 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 memnory
cell blocks MCB in the memory cell arrays MCAl and MGCA?

are connected together by use of a common bit line. A



are connected together by use of a comon bit line. A
WD 2004/ 109705 PCT/ JP2004/ 008288 21 sense anplifier

circuit SAis connected between the respective comon
paired bit lines lying between the nenory cell arrays

wo Ay eses MCA2. A col umm decoder CD is cqingplofiod2ss
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each sense anplifier circuit SA. 5 A cell array

sel ection transistor AST1 is inserted into that

portion of the bit Iine BLO which lies between the
menory cell array MCA1 and tfie sense anplifier

circuit SA. Further, a cell array selection transistor

AST?2 td|ntota portion o 10 bit line
oo ot FELL B ML Oehotan oL o el pd Daeu®on iy ang
the sesse-tamgl tasztuﬁfn phifdl biBA inkhe 19888 Wicwebhe el |
array selection transistor AST1 is connected to a

me oG] Iceé#rwfé’él Y] gndl YeR2 ASBlcolmm datedemnicD
the sel ect n _transi r AST2 | 15

connect(%ao g%édrr%ormeraﬁ ceﬁqsea??‘%ilfgl&re‘éﬂcdﬁ | Phe AsL2.
Li kewi se,n crlll aFfay ssed@GINORr LAANS LSt 45 ASTLn ASLER
are connected to the other bit lines. The nmenory cell

arr ay8tvsARt MoAicmant bf'éles@lleclm B0 ustel.cdf Lirestor y
cell rra el ection nes ASL1. ASL2 and each sense
20 arrpfaw elr%fc Egirf‘eé‘l?rty b Ag TR M Ao PBAMt e S6B8%  CD can
be e@fmimley UsLitASHEUMBRLLr | inee PUMIL/ Lséfé tion
arranged outside the nenory cel | array
sepaFmIéﬁaisfcpénMWe ik tnf’;qrrted BLO dthquscsdlpn cbf\ethend

portbon Q Bfo £ lbﬁS arr MCAL with an

i nt erval corresgglﬁ(‘f Jg ‘?s £ ‘ée?ﬁt mﬁ%‘l%&ﬁl% e ray

pal reeaDidnd tRESsdnBet Ao IMBABE Yo GRhl £ 854 Y The gate of
the cell array selection transistor AST1l 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 ASLl, ASL2 and each gense
amplifier circuit 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

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



MCALl. The Dunmy bit |ine Dummy/BL has the sane w dth
WD 2004/ 109705 PCT/ JP2004/ 008288 22 as the bit line in
the nenory cell array MCAL. A nenory cell block MCB
and a reference voltage generating circuit RVGL are

wWooRhgesBs to the dummy bit 1ine Dumy/ BlperhBRosoos2ss
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reference voltage generating 5 circuit RVGL is
configured by a dummy word transistor DWn and
reference capacitor RCn. One_ of the electrodes of the
ref erence capacitor RCn is cthnected to a dummy pl ate
line DPLn. The other electrode of the reference
capaC|t s _caonnected to the 10 source/drain of

the @8nmy {Re wo dii’?ear%‘i P MEBNTR . Corte 2T BRRIMALourt e of

the ﬂélcﬁ@‘&y wal d McﬁﬁSMéﬁ UndOUW Petstrenc@NASGLed 1O the
dummy bit line Dumy/BL. A dummy bit |ine myBL is

ar r apgeer afingi derduis RV@mn:y catrecgedalyo MbA2damay bit
pa&ate fro LO di s osed on the

end porTi gﬁ‘mg?}a{‘he E\Sn’éﬁfr}%ﬁ:? e TREERY an

| Nt eEYALuiGORTES PONHoRG: d18 By PA t&ﬂaay%ﬁ’@%@aﬁ@%tor
paired bit lines in the nmenory cell array MCA2. 'The

DummpWhi tand nef&ﬁﬂ@pBQamtbheR@anEOme dithtas the bit

line nth cell array A nemory 20 cell
bl ocﬁ glﬁ e F BhUENG6| F%&aé’l&Qﬁe?‘% |lﬁgco%ri‘?cé:@ﬁt

RVQiarg dﬁ%?eﬁia@& h9nd Ny m%éo'otthk{: ”&e@%x%@'ﬁf The

ref erence voltage generating circuit
conf tgeired elpgnae ohﬂmynmr a&kehr amsao&hett@!/\mnand
ref erence cag citor One of the el ectrodes of the

25 r BPRTE{EELR p%ltflﬁrd‘ﬂ@r% rerdgmiest &bt SWAR durip
pl at graid MGubELB: ThE QLBR" wELEAlades S the, M £f erence

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 MCA2 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+l 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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capacitor RCmis connected to the source/drain of the
WD 2004/ 109705 PCT/ JP2004/ 008288 23 dumy word

transi stor DWm+l . The drai n/source of the dunmy word
transi stor DIMmtl is connected to the dumry bit line

@Jm‘%@% The dumry bit |ines DumyBL and ﬂgxﬂ%ﬁ@\m%e

connected to a sense anplifier circuit
menory cell block MCB which is connected to the dunmy
bit line Dummy/BL is connected to the word |ines
whi ch are arranged for the ﬁﬁhory cell array MCAl. The
menory cell block MCB which is connected to the dummy
bi t I|ne 10 myBL is connected to the word |ines
whi cH%He WO %@&éa*% VRt hendie dedin/gPpage mEazhe

Th <that o bif, |
Doy B St Do B UG hen CaTte G Fer oot Ward

i nesit liespewtryeely, is referred to as open bit-1line
15 architecture. In the series connected TC unit type

ferroelegpFleumW¥AWPﬁn%+PQ§h8w§BGUeaBén@W%ﬂﬁ/ﬁpl%ﬁ? t he
DI t LR CBLE QN 2 LOAJRARAY L8l |oaBblay MALLRL dRnery

recei ves coupling noise fron1 e adj acen
| i necd BLOLankl MiAmwhidih t1s2Qohhere eBUBOVIHRL dufmdy tdier 1ihée
bit Line BLO on the menory cell array MCA2 side

r ecePVBY/BHubt 1595 A6FeE t@f the wrgmlites Wadrhcaift bit
l'i ne, 4 BlrQeanel, Ay nbid r%éo'cgfl WBILICAI';; ?Egcrﬁén%%gs

above, 1 n the present e I ment € Sseri
connecltle1Fek MU whyge ferooed@elr t6 BAMdufmy Wiitchihbe
bit lines and sense anplifier circuits SA are
DummyBL 1s connected to the word lines which are
arranged for the memory cell array MCAZ2. Thus,
architecture that the pair of dummy bit lines DummyBIL
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 BIO on
the memory cell array MCAl side receives coupling noise
of 20 from the adjacent bit line /BLO and dummy bit
line Dummy/BL.
Further, the bit line BLO on the memory cell array
MCA2 side receives coupling noise of 25 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 MCAl,
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commonly used, one of the two nenory cell arrays MCAL,
WO 2004/ 109705 PCT/ JP2004/ 008288 24 MCA2 is sel ected
and data is sensed, one of the paired dumry bit |ines
DummyBL and Dummy/BL is arranged outside the nenory
wisloby/@é768y MCAL with an interval which igerhbRostdils as
the pitch between the paired bit 5 lines in the nenory
cell array MCAL. The other dummy bit line is arranged
out side the nmenory cell arra% MCA2 wth an interval
which is the sane as the pit % between the paired bit
lines in the nenory cell array MCA2. Further, the

Du jty i L d,Du /BL 10 tivel
TR g LRI 0 PR o0 Leshestl vl

have sane w
accoagifgbie tiespoesen arbosli®Rnbn & d-Mhakance in
the coupling noise occurring on the bit |ine disposed

on tfetside tesaryf ceddchrneydiCplcel th aar iayed3A can
be elim,nated. As_a result,.a.reduction_ 15 in the,
sensvéhllr?élr glsng?ﬁ “Fhe %Seng? gﬁ%ﬁ %egl“’e%? &G PRSI PR be
prevemad ianthdlaledoe@redie aoFALMchY . SONSLEthe FUHERS' |
since the paired bit lines are forned of an open form

and B¥f digedis errenged marksige cidid manemy ceMTAarmmy MCA2

i ncr e_in,the chip area can be suppressed in_ 20
corrpg%snsgﬁ %\ﬁnfenrvtaﬁe&&la@el\% eeﬁ’?thggp & B4t umhpF BRE

| i nesnaaiakd angedi hos ithent asRe !M@llﬁ%@%g 9@ald,
arrays MCA. Further, a dunmy bit [ine DummyBLO whose

pot efietier, | sthe Punmatbi¥SSifey dumdypbtamt Daymn be

i L R T AL

diagra"1ﬁﬂﬁﬁéfﬂkébhﬁccording 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
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configuration of the main portion of the series WD
2004/ 109705 PCT/ JP2004/ 008288 25 connected TC unit
type ferroelectric RAMwi th the above configuration.
The dumry bit [ine Dunmy/BLO is arranged outside the

wWtRdobdore iy bit |ines DummyBL, Dummy/ BL perfybbodad®sass®

sane pitch as that between the paired bit lines in the
menory cell array MCA. Wth the above configuration,
noi se fromthe exterior to the nmenory cell array MCA
and paired dumy bit lines %ﬁJmTyBL, Dummy/ BL can be
prevented. 10 Even if the interval at which the dumy
bit Line /IBLO is arranged i s,not the s as the
o1 t TSROl BREF ettt o PG R LE Hhioh y e PPove
ar r ayoM3Aurafparti cul ar probl em occurs. (Fourth
Enbodi nent) 15 In a fourth enbodi nent of this

i nvent i orffbeadeyimpitbling DnenyBldr dangetnget sowss itdee

nmeno cel,l arra and reference_voltage | s

appl ]E%ed I’taér?%eo{‘ﬂ%‘%%ijtlnFFn]gW%é THmYBL Ccerdfi c
Ci I Cydrle 186K aB TRAW BEWERE t1ICORHalk GuE al1i0R 1 Qs tihe AR N
portion of a series connected O TC unit type

f er reeihcact ekl RAVERACE@Y.di ng to the fourth enbodi nent

of this i \éﬁ%onb The configuration of the nenory
cel | arer{} § £oPRe < ngaH?é‘t’ PRI PP Bhe
embogi @by 5 dMMYeidy e DU LEL 4y BLEANDed v
outside the 25 nenory cell array MCA and separate
fr onpEL Biines i amBBL Rlimsyyd8Bdcaon behererhtpdr t i on of
the neno&%e%e£% éﬁér§Xterval 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



MCA with an interval corresponding to the pitch

bet ween WO 2004/ 109705 PCT/ JP2004/ 008288 26 the paired

bit lines in the menory cell array MCA. A nenory cell
block MCB is arranged with respect to the dumy bit
wd J6u134p97y/ BL, but it is not connected tq,ctr,t)ﬁmgm
bit |ine Durmy/BL and plate line PL. 5 One of the

el ectrodes of a reference capacitor Cl1 is connected
to the dumry bit |ine Dumry/BL. The other el ectrode
of the reference capacitor GPis connected to plate
lines PL, /PL via an OR circuit. For exanple, the

capacntance capacitor O is set so that an 10

i nt e redi® éf%gvaﬁt Elré? rBadBu ™ POrEntTHl &5858Y M2 qafa
and méhnordatal WidibcReua@bpki gerdyelhgi G PEKpBEL dd REe
Dummy/BL. In the series connected TC unit type

f er r dgimyc bi.t cl inRAMG/BLE heulabidy é s coolf icgunattieshto the
reference voltage_is 5 appli.ed to the dunny bit line
DunmyFElY Bt He aB\”F’Wl g pﬁt‘?&ree % Flcoupl i ng noi se

5 5 fromthgebbt ﬂHen@leéL%lﬁQe@ngf GOYRleL PG ROL§E b et BN
the dunmy bit line Dumry/BL based on the reference

vol t Bgecopedred rtot hlae ommtnyl bnte 1Bb®, D@dnyYBUS, tfaxecontﬂeng

to the ent ggbodl nt, an inbalance in

coup‘?lr‘?f% P SREUFFRSTGIFR FHREDBEET GY A8 8?’?%@8 Bh
the sndPfhéPBrof /bN& RBER O CBlbui @F I 3% MoAgAR, be
suppr essed. Furt her, since only one dummy bit [iné is
usedthe Z@ptahetaziu:epoariéae capadiitaredlickd siet sonpati aon

wWth the case wherein the paired dumy bit _|ines are
10 ?Rﬁﬁfmedgate value of readgut potentials of “1” data

arra
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

15 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.

20 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,

25 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



In the present enbodinent, the ORcircuit is used WO
2004/ 109705 PCT/ JP2004/ 008288 27 as an exanple of a
circuit which detects drive of the plate |ines PL,
/PL. But this is not Iimtative. Any circuit wll do

w0b@oseRS it can detect drive of the plh8plbddeassL
/
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PL. 5 (Fifth Enbodinent) In a fifth enbodi nent of
this invention, a dumy nenory cell block DMCB is
arranged outside a nenory cell array MCA. FIG 12 is
a schematic circuit diagram%howing the 10
configuration of the main portion of a series

connected TC unit tyg,e ferroe|lectric RAM according to
the B f1h SXBRBHTI et CoTctihi €0 iy GREFGR CFRES of the

conf p ganatiiigns ofy, t . BRI [ ay; tS. th
samebas t hat of Tfhzﬁ%i r st glrlr%%dlisngl%%.yll ‘?h'}ﬁeol'urrrﬁfif/1y
menoeiradt wblbolo BMCBriss aar Langed detitet sirdee tdie the
menory_ cell arra I>/CA A dummy bit line which is
gene?%"l’tley TdPParfded/Blit si de the menory cel | array MCA
and whose et eMNthRd)qiksnd) xed at VSS is elimnated. In
the series connected TC unit type ferroelectric 20
RAM wi t h trhe. fabidy emboddnegiir afi dn,s tiheen thifony ea cdummy

caused by t i ring capacitance fromthe dumy bit
| | nemWﬁ’E% ce-[lfi ﬂ%@dgﬁé@ ESEEIRP Y BRE RIS ReMIRTN | ne

BLO is1eld#bpaked. As a result, the capacitance

associated Wwith the bit line BLOis nmade smaller in

conpari SHIG.252wid lr sapmGittiancesclass ata@taad subwindithe

H negoéfr}gtuggtigf%%r ¥hgenlxalina{3<r>ra%/io'\r/1céf 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,



Thus, according to the present enbodi nent, WO
2004/ 109705 PCT/ JP2004/ 008288 28 coupling noise with
respect to the bit line BLO from the other bit |ines
in the nenory cell array MCA becones |arger.

wdRi@hebe, an inmbalance in the coupling ﬁ%’gﬁﬁ‘g%”&”h
0
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e
bit line BLO can be suppressed. 5 (Sixth I ment)
FIG 13 is a plan view showing the main portion of a
series connected TC unit type ferroelectric RAM
according to a sixth embodi méht of this invention.
FIG 14 is a cross sectional view taken along the 10
14-14' line of FIG,  13. A stitch area is forned in an
i nt eFHHIT P8 PRI TR L9REREE Yt e BEF Al nRCRLG viiFOBh i s
a pofid yrnhet Bt i1 + +2~4 N this
enbodi nent )Q@ Hr\ﬁgrl;?}e%clhﬂ tgr@:%éni%ﬁprhgﬂlgae%lapoﬁcs%ppr ess
t he bedangsofasggnal Shafefbsewoard imbatsndd iandhdl ock
selectiqn line BSL. Metal, wrings (three-layered
et afowqﬁﬂﬁggoﬁ\ﬁﬁ ofpEhaBitnling SLOcrpRdiomEHPYrersed -
arranged pagehl glhde@pidg word Iines W and bl ock
selection line BSL. Further, the stitch area is
provi ded RIG.cohniect phen gdee shdwingsti taOnt Perimhabs

20 wirings every predeterm ned nenory cell bl ocks MCB.
The %oHF§r ‘é?l?llﬂﬁ’%SFl Thandti b {frErCekedrpraRiYed by

ok SIS ARSI £ b SO
W.1(KG. 24via & oy dectibealretizlw WakémG1Vhd (W) 2 is
25 connected to a second-|ayered netal wring W1(M)
4 viad phdle 2T FRE retal wiring W1(M) 4 is
ConneCte%_stitch area is formed in an intermnal 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(M1l) 2 via a plug 1. The metal wiring WLI1(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.



to a third-1ayered netal wwring W.1(M3) via a plug 5.
WD 2004/ 109705 PCT/ JP2004/008288 29 FIG 15 is a

schematic circuit diagram showi ng the configuration
of the main portion of the series connected TC unit

wo/Hebebd oel ectric RAM shown in FI G 13. perpyasiboddhst
i nes DumyBL, Dumry/BL are arranged on both sides of

the stitch area. The dummy bit |ines DumryBL,

Dunmry/ BL are respectively se%oarat ed from adjacent bit
lines /BLn+l, BLn+2 with an 4hterval corresponding to
the pitch between paired bit lines in 10 the nenory

cell arr The Du hit |ine myBL _and
Dy LSS pui i@l S LG AR RLOTrsboR@s She
|'i necotEilghea FEIIE e8L ImAR ?cyrﬂ\i% o ey %e?@%%t bl ocks

MCB are respectively connected to the dumy l'ines
DummyBinecbefni? Binidntype rfefeoeimtriol Ryeshbdbn in
gene]g,fgi gg circuit RVG and sense anplifier circuit SA
are connected therebetween. In this case, data |lines

5 and a colgsiRyded€ 13hes "inmeBNNesiked /B 1Ne duiePich
l'ines DutmmyBL, Dummy/BL. In the sefies connected TC

uni t belpeifies rokltdéet sttch28r &AM Whehdirvey dthovEines

confjiquratio the pitch between the bit |ines /BLn+l

and %tl"l’ SBWJIBIT 6°% rFé’SBF‘FEJhVS&é(t feRaratsd BY™ i ne

/ BLnzds ARt Ber dUBRY Pidnh | ey RUgmyRL, Therefore, the

bit line /BLn+l receives the same coupIT ing noise b

f r onredrespphdinges ke ngteh botweedSpsithes biberaafs. in
10 Thi s r?_gm ies to the bit line BLn+2. As descri bed

abovEP® METPhE PHes AR EMIEdi et Dy Pit lines DummyBL

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
15 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 ferrocelectric
20 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
25 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



order to elimnate an inbal ance in the coupling noise
WD 2004/ 109705 PCT/ JP2004/ 008288 30 between the bit

| ines caused by formng the stitch area in the nmenory
cell array MCA, the dummy bit [ines DunmyBL, Dummry/BL

w Roddodranged on both sides of the stitchcdiPResn0s288
/

10

15

20

25

Further, the Dummy bit Iines DumryBL and 5 Dunmy/ BL
respectively have the sane width as the bit line in
the menory cell array MCA. Therefore, according to the
present enbodi nent, the pitthes between each of the
bit lines /BLn+1l, BLn+2 and the bit |ines arranged on

bot h, s, d ach_of the 10 bit lines /BLn+l, BLn+2
oo BEMEER he ST 1 Shed drogtndty SaRBTam e aFL HFAS

the goUNe REMED} $R19CEH Y REA LN HN Brmb thild ggﬁeg BLn+1,
BLn+2 can be suppressed. 'As a result,” a reduction in

t he BemsyBLpaPginy/BLl- &he serseged ampbbth erideisr 6£1i theSA
can bg Prevent ed angadata can be 15 correctly sensed.

Fur t RettChsPRER: t FETERSe RfpPPMYePiti Hans DapnyRl and
CO””WBEOré%é@QLMy Blatve! LRSS MRV a@um/kﬂ'l%é

the sanme operation as that of the bit Tines in
menotinednl the mepolCAceldn abeantMcai.ned. Therefore, the

same 20 coupling noise as that of the other bit |ines
can be E§S§§8°th RCFREGEG: TP ot @TBREnY | pboiirsnt,

Fur t B pi$ERES o ta i Bes e g .
The. G iR EhEs sl duc BecrlXoraf o s GREREE! Bnsd

ci rcand thanbbe lomietst edramyddt fie I3paceidds tdfeeath @A the

can b12t5 lt}.%egeﬂsul.cnei-q', -£§r1e+vzer<]:tag er”%%%la”gg&gl 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 DummyBL, 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



In a seventh enbodi ment of this invention, dumy WO
2004/ 109705 PCT/ JP2004/008288 31 bit line pairs are
arranged on both sides of a stitch area fornmed in a
menory cell array MCA. Therefore, an inbalance in the

woPRlbd3g noi se occurring on a bit line 3e¢gs0dsdek2450
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provide the stitch area is suppressed. 5 FIG 16 is a
schematic circuit diagram showi ng the configuration
of the main portion of a serjes connected TC unit
type ferroelectric RAM accori ng to the seventh

errbodl ment of this invention. The configuration of the
stit realsthe same _as that of the sixth 10

embo mantne sdﬁﬁﬁyalb‘ialngfefln%“ FRPsSiF% &fr anyedcbn
bot har&l deened :III‘h% ﬁéxh&x%h c8l €3 rrERemBRl I @6l duETRL bih
lines DummyBLn, Dummy/BLn are arrfanged between t'he
sti t &hbalaines :'arnd:ha boeplingend Bien camdriittee onak sbitetlween

the bit ne /BLn.a the. d bit line Du BLn
and BHSEERT Thamaunis e SF b SBammyBIsiPRREs oo

Dunmy/ BLrr1ar, e1 6 efs aegé@ématt‘ica&fcml%r Uk g SHodShd REe
same as the pitch between the paired bit lines in the

nenoﬂgm‘b@ruhfa‘axcna)@f MBA mathep@xiimp. bifta | deréss DoommeBltad

and lé_ 20. res ctlvel have the sane wi dth as
t he YR§ SeRE° 12CEPF AAPIMER t%n?fr"?nth
cell exm&ﬁ.lﬁéné/q?f &h€s {ﬁ%@&g&hVe'ﬁﬁeCe ?u%gts.

dummy bit |ines DunmyBL Dunmy/ BLn an reference
vol t sge Sgehehaaneﬁglsl tloaJlslame%taxad sense atpthfier

(of rcw té’? e connected 25 therebetween. In this
case® hes and a colum gate are not connected

to the dqﬂﬂydﬁmﬁy|ﬂi@e§iﬁgJ$H¥§§’are arranged on both
sides of the stitch area. The paired dummy bit lines
DummyBLn, Dummy/BlLn are arranged between the stitch
area and a bit line /BLn and intervals between the bit
line /BIn and the dummy bit line DummyBIn 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. In this case, data lines and a column
gate are not connected to the durmy bit lines DummyBL,

Dummy/BL.




10

15

20

25

Dummy/ BL. WO 2004/ 109705 PCT/ JP2004/ 008288 32 The

dummy bit |ines DumyBLn+1, Dummy/BLn+l are arranged
between the stitch area and the bit line BLn+l. The
ot her configuration is the sanme as that of the dumy

wWa doodibA®s DummyBLn, Dummy/BLn. 5 In the %&,‘Jﬁﬁomoszss
connected TC unit type ferroelectric RAMw th the

above configuration, the interval between the bit
line /BLn and the dumw bit |ine DummyBLn and the
i nterval between the dumry bi% 1ines DunmyBLn and
Dummy/ BLn are equal to the pltch betvveen the paired

bit 10 Ii esy |n ceII her ef or e,
si nce tﬁ‘[gl Wi T e lg)par aS| an%‘ﬁm}%{aéirﬂ fr’1atrﬁe

bi t ﬁmgeaawcv@ea the sﬂ:l:'lm_ﬂeta hh@%@m%ﬁebecorres
equal to the wiring parasitic capacitance between the

pai r&entldunfe lvitheri ersl iburayBim lanthDwame/ 8t rthakSod
resu L0 se with respect to the bit |ine
/ BLnJCl?ér éin}ﬁmi’ﬂoel &ﬁ‘ﬁfls ﬁ?ulmly%%’ @EHHS} Tt other bit
lines is mhhene SAIPRe8ScEHMEREAIAse BRIMVRER bR ric
paired dunmy bit lines in the nenory cell array )

ThusRAMeE 6h dihey above heongfiegenticanbbé nigriervah bet@een

ddi 1. f he fect ta| ned e seventh
erblo%l!l‘on ollarhe %gl%fhdc |n‘tuﬂté’ EBEpr DHEr g 3i€ed

by tHige WinftkPga P Bedibdr GHeARA, %ri%elﬁ?és\’\@ﬁﬁmﬁlﬁx Rakr ed
dummy bit |ines DummyBLn and nmy/ BLn can

suppPeswEBLRN ate egspbdio ttbet pisbdhi betwawmn /tanpai‘limdsb:‘ZB

i bit line BLn+l. The series connected
nglairfrgqsf -?.-e;t tme{n?f))é cell array MCA. Therefore, since

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 BIn+1l.

The series connected parallel-TC unit type

ferroelectric memories of the above embodiments are
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ferroelectric nmenories of the above enbodi nents are WO
2004/ 109705 PCT/ JP2004/ 008288 33 expl ained to have the
common configuration for the 2T2C system and 1T1C
system but it can be formed with a configuration

wihobdhosg) be applied only to one of the RIgf0eNedhem

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
ferroelectric nenmory device 33 s explained, but this is
not limtative. FIG 17 is a diagramshow ng the main
porti on qof another exanple of 10 the ferroelectric
nmenotsP (Té%?ieget.o PRE® gHt% COP™AR (FORTLPLEoR o8 ddnélied
1o asyMieth ahd MEr1W sydii, SQUE Ca Uandb@ifrhedi Witiof the
transistor T is connected to a bit line BL. The drain
or seenfd@uraigiromhbéh tdee beamsgilsedr ofly $ocommext étet 0

one he 15 el ectrodes of a ferroelectric capacitor
C. T%t(f(%tslhfé e &N, ciTjo(gegyéFe‘Phe ferroel ectric capacitor

Cis conngetrs, g and! l ] ; m_a I
MC . That is, tﬁe tr ana%itogte O%ﬂg}o%ﬁ‘gfl?ge'r raogﬁg%%r%/eé:%%
capatchd erereare@nnecheredCednin tspki €srrodlpktrad iRAY 0

menory cells 20 havi n&t he sanme configuration as that

of tHEFEhBEVER HERBIS ItF‘eaF%r]?s?rellSﬁE’é’cF fEmeBhidsyiire a
Mendy &ehbindy,r %{Mﬁ Mhen ;apply 'ﬂglf'xéatf_ﬁfer._oelvf&t Cis a

menory device w t he above configuration to the
abovéiagrbedsmening, the heisaperefdneef @aithke atimaileedr
25 Additional advantages and nodifications wll

r eadFS T6CERT YT TERINEOLR| PPEFSn the art. Therefore,

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 conflguration 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 invention in its broader aspects is not limted to
WO 2004/ 109705 PCT/ JP2004/ 008288 34 the specific
details and representati ve enbodi nrents shown and
descri bed herein. Accordingly, various nodifications
wiiodago7pde W t hout departing fromthe siibiosPdbs2ss
scope of the general inventive concept as 5 defined by
t he appended clains and their equivalents. WO

2004/ 109705 PCT/JP2004/008288 3,5 CL Al MSI. A
ferroelectric nenory device:%%nprising: a menory cel
array having a plurality of nenory cells arranged in
a i x.for each.of the nenmory.5 cells including a
ceIrTF{}H )a%ﬁs?fzé ot dge%algs faéllrar Eﬁ%ﬁ%tétl‘éeaﬁge??ﬂ‘fn Sne of
sour Sigovan@ndr & JEri BEH AtTe@h . t hGehlingly,anskshiy bei ng
electrically connected-to a correspondi ng one of bit

| i ne’edifigatéorsf makicbe alalde witmgitstiepaidnggfrom the
elecgric I 1y connec ed to a 10 corres onding one of
wor d°F1iies O t HEPSt Rer “Bn&°BPr he EBLT e CaRESRE &°n
regi @asinly Bf‘ecl'i-‘eela*zpéﬂcﬂa‘as t$hOfs Reunghe B! eghivomldey .
connected to one electrode of the ferroelectric
capacitor, the other electrode of the ferroelectric
capacitor being electrically connected to 15 a
correspondi ng one of plate lines; a first dummy bit
l'ine arranged outside a bit Iine arranged on an end
portion of the menory cell array, and separated from
the bit [ine arranged on the end portion of the
menory cell array with an interval which



20 is the sane as a pitch between the bit lines in the
menory cell array, the first dumy bit |ine having the
same width as the bit line; and a first dummy nenory
cell electrically connected to the first dummy bit

wo f6uases | ncluding a cell 25 transistor %q[ﬁ004,008288
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ferroelectric capacitor. 2. The ferroelectric nenory
devi ce according to claiml1, further conprising a
second dummy bit |ine WO 2004/ 109705 PCT/ JP2004/ 008288
36 arranged outside the first>dumy bit line and fixed
at a predetermned potential. 3. The ferroelectric
menory device according tqQ .claim1, further
conprising a second dunmy ot LI¥re 5 arranged out si de

the firsty d e Wl or cate g e
st duinYedide1bbfiie Alor S RAAAL Sl UL

first dummy bit line wt I nterval, e second
dunmy bi ta memerhansligatiey bameng v @ilhraki tyhe £ bhémddyne,
and a second duny mam)rty,cell to which data

conpf BIENPAF§RIY dt 3 B HeIP s eaglintdy the RefRmy

cel | cé® 4 nangherded, cthe $eeongd duomy ATP{ég&éel&eééic.
econ

bei ng el ectrically connected to the s umy  bit
| i necaprtiitnel udhngfasoside Bndnsieshore@itthsaof the cell
ferrpel ectric capacitor. 4. The ferroel ectric nenory

devi EEHEEEPHI PRt o oL agkrdicai by sonpgrEedittoacnpri si ng a
Sensg, A iubhi InECYE ty 4 PR i trd I

connect edlpt 0 ?nge%n%rg% b&ﬁ\é\@%g%o'ngl 855%11{/:‘.’ %lﬂ% %(eflnles and
sensesarg isitgnadbeings etearripal entdcaanscted tioha first and

second du bit lines. 5 The ferroelectric nenory
devi%%;%ﬁéggga}pﬁaqpﬁ 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;

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 ferroelectric memory device according to

claim 1, further comprising a second dummy bit line



20 claim4, further conprising a third dumry bit |ine
arranged outside the second dummy bit |ine and fixed
at a predeternmined potential. 6. A ferroelectric
menory device conprising: a first menory cell array

wtdibdagorgs Pl urality of 25 nmenory cell's arg-3/3866hobdiss®

10

15 -

20

25

matrix form each of the nenory 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 transi st bei ng electrically
connected to a correspondi ng one of bit lines, a gate

f th LIt I | | ted t
2 cof VRSB RG e Bt WPl P FRBGELE nEnS FER SHEDRt

the » sQuUkeeraiMbdbatihdiggi ons of the cell transistor
being electrically connected to one electrode of the

ferroel ect. r | &heali;m:pemqtmhemmdr@r detrbed raaderding he
ferro | ec acitor being electrically connected

to %\%’6’} es ‘6’?1 g COMEF 162 BI AtEPRA eSO PAE Sdnd

TE D& ¥r £53fekt a\ammeaﬁ@rﬂ%gtamna&ﬁe&ttﬁn NEngirst
menory cell array to commonly use the bt “T7nes

el ectenaraltky Commébtelidst tiwemyf ibist 1imsnoriyhcetd
arra%%l and_i ncl udi ng @c&wrallty of nenory cells each
i ncl Y24’ cBlS SeFan ¥ Bhd l&nFe]F?‘Ué’IgeEFﬁ%?me
capagidid asachd Moyt dunary Rkt 5 léé&nar&@?@ﬂeﬁ?’ﬂ? 8,2
bit line arranged on an end portion of ‘the Tirst
menoty wdlch datra aprpaenerseparat edthr omthee £hidt |dunmy
arranged on the end gortlon of the first nenory cell
arra@ thcgh is transferred, the second dummy memdry
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

ferrcelectric capacitor, one of source and drain



20 interval which is the sane as a pitch between the
bit lines in the first nenory cell array, the first
dummy bit line having the sanme width as the bit Iine;
a first dummy nmenory cell electrically connected to

widodiog78d dummy bit line and including a gglsboemosss
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transistor and a ferroelectric capacitor; a second
dummy bit line arranged outside a bit |ine arranged
on an end portion of the seco7nd menory WO 2004/ 109705
PCT/ JP2004/ 008288 38 cell artay, and separated from
the bit Iine arranged on the end portion of the

seco eII ra e i nterval he

s,_econ(?n“j’fj’!’?l Icleri:é 2% Sls{]?rh(&f ﬁﬁeel‘?/ﬁtatlﬁa];]sythe
bi t J:d)mctaadt& aﬁc@@@@mnauﬁ@voﬁée@:@rm@ql ihes, a gate
electrically connected to the second dummy bit Tine

and @ﬁdllh@d Fayl strealsistar Hréng tadrecintical e cpoed@otdr ko

capac he ferro lectrigc

accof FBOH%AQ% '8, ° WP{ée%l%§§ é% $£§65 WHOE the
anplséuﬁaé ghd Citdin i@gﬂUHsCBflﬁhéﬂc%ﬁlrtf&ﬂsﬁ!t@f”ﬂ@%ﬁﬁed
to the first and second dummy bit |ines and senses”a

Si gn%tleﬁéééellbh qeonentddalte ond dleetfodestofanble second

d f | ect d
accol G PEEET SRR R FB PR epar Fe T odan St
|i neseMyetBedbid RGLHESS L BE1Ad ré%ceeﬂcél%oegnw pit

lines has an open bit-line formin which the first
dumy gmresyording ohg chmiete ednes;t he vvord I | ne in
the first nmenory cell arragrand t he second

memory cdl PEFRPE SHHEEY s o T THE RGPRITT r?éljiaﬁe‘?thé"o
secofkk MABE Yn&@lry 8EIB%rray 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



20 9. The ferroelectric nmenory device according to
claim?7, further conprising a third dumy bit |ine
arranged outside the first and second dunmy bit |ines
and fixed at a predetermined potential. 10. A
wEhb@dectri ¢ menory device conpri sing: %Tgpﬁamzys
cell array having a plurality of nmenmory ce

arranged in a matrix form each of the nennry cells
including a cell transistor and a ferroelectric WO
2004/ 109705 PCT/ JP2004/ 00828% 39 capaci tor, one of

source and drain regions of the cell transistor being
el ec I conn cted t,0o a. corresponding one of bit
i noce by P R 2 pr R o B i S Eared b

el ectii¢ cald PoeOIHELGEEthd @eBoRd GRS POLTI %Qrgp%:&fh
word lines, the other one of the source and draln

regi bR idteriel cdihe secarsi dwony B¥itngine teoting cald yame
conn d L0, 0N ctrode of the ferroelectric
capag%%ql hegF%e ®F'e@Fode of the ferroelectric

5 capaci t ora l@@bﬂﬂd Qlﬁﬁ&rﬂ\&@ﬂyycgpfrbqgkggléﬂl%/ connected
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a-correspondi ng one of plate [ines; an auxiliary word
i net%lrtrf@ngegomdfl Oblamalkbléﬂ ltpetdmsl imobadirione adove t he

meno L arra stl ortion arranged in the
£¥an5%8t°r an% SSF?T%é:IaﬂoﬁcﬁB?ﬁrect ed to the

menory cell  arra

word |ine, andhéffé¥i6biééﬂfﬁcmﬁéﬁkﬂ§ REvide fddestag
bit line arranged between the stitch portion and one

of t MR €/ Ifmﬁﬁhailspm3ﬁa§lom ixﬁdmsslamﬂﬂlfdért¢mrc&tttch

PO G SR PERE, LR Bl phe e RRP 0
dumnmy 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 palr 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 ferroelectric 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



20 sanme as a pitch between the bit [ines in the nenory
cell array, the first dummy bit |ine having the sane
width as the bit line; a first dumry nenory cel
electrically connected to the first dummy bit |ine

wHodgebaidi ng a cell 25 transistor and a gdgfbRGlofcss | C
capacitor; a second dummy bit |ine arranged between

the stitch portion and the other one of the two bit
i nes WD 2004/ 109705 40 PCT/ JP2004/ 008288 di sposed on
both sides of the stitch pori%on, and separated from
the other bit line anong the two bit I|ines with the
interval ,..the second dumy bit |line having the samne
wi AUFERELERE (TE PP raiid s 7808 o R R ritfor s
cel | vl@sbrbealdingconnacted 1§ %om@c@@&C&gdadum bi't
line and including a cell transistor and a

f er rouiresrerdigapaci ¢Doitllingkhe af gatwelfeche i aelirenory
devi ce acc?r di ng to _claim 10, further conprising a

sens& ATPPrTT &o1eer elRtrLepl hhicoRreetRE S assi gnal _
5 basegharspot&iHY dhe OF Wohke i:i.:r{ed%t, +R0 01325088, Uy bi t

lines, wherein data, which is data conplenentary to
dat asouncansferdrednt vedivasf of sthedophy tremsiyteeldeinygs
transferred fo the seco mepory cell. 15 12.

d
The FEFT6aF2actY COPRE aeil’/J?n%}élﬁEEB‘? Rg £8e claim

10, fé&&‘o'@@écm@khaéé‘ﬂ:&,t%é %t‘ﬂﬁml&a:trohienff the
arranged between the stitch portion and the first

dunmiertoetetimne, capdcisepabatmy efleohridea ifyi eshnahtddyto
10 bi t élgy%responding one of plate 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

15 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

20 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

25 transistor and a ferroelectric capacitor;

a second dummy bit line arranged between the

stitch portion and the other one of the two bit lines



with the interval, the third dummy bit |ine having the
20 sane width as the bit line, a third dumy nenory
cell electrically connected to the third dummy bit
line and including a cell transistor and a

welhoRdBEtric capacitor, a fourth dummy dickpdebiifszss

arranged between the stitch portion and the second
dummy bit line, and 25 separated fromthe second dunmy
bit line wwth the interval, the fourth dummy bit Iine
having the same width as th&9bit line, and a fourth
dunmy nenory cell WD 2004/ 109705 PCT/ JP2004/ 008288 41
el ectrjcally caonnected to the fourth dunmy bit |ine
and d!l%%(fsl?gi g Oqg’elsllg?? itgf‘_o?tlé:ﬁg Be¥erFoetRetric
capagbpfated3rrdbantestingl 86tricd BABLY GRVLGE bit
according to 5 claim12, further conprising a first
senséirgmpviithethe dinteuval whihehs smmsedusmsirgal itased
on potentials of the first and third dummy bit |ines,
Badik %ges‘% wighh13% i8R RiY ddPe/ viith senses a

and a seco

5signal basedcond AREENMhERS ebii f@e%%??@&hl%);gtogﬁ%ée'&
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dummy bit lines, 10 wherein data, which is
conpkengst aegond dbamy bitr diskernddntdudhey fai estl dummy
menoty cell, is transferred to the third dunmy nenory

cel | SEHNE SG8F 229 \Fhit BRE TS SFAFLC CHRBFERRMt ary to dat a

transfermed Qs tAero8 AN AHIRY:JTREDI Yo GRIhyd]
transferred to ther?ourth c15 durm@ nen%faycggﬁr?g 1té?. A

f er r obdiar 10 cLyvErery comwi ice ng oaprensk Ngmp la. e Bod yr e k|
arra%/q}h Vi n plurality of menor cells arranged in

a maltH FS&W%séhéﬁgB?ltqﬁ§eﬂeW%r %entials 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



cells including a cell transistor and a ferroelectric
20 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 cel

wd AbSlshPr being el ectrically connected tyrBpinos/oosss
the
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correspondi ng one of word lines, the other one o

25 source and drain regions of the cell transistor
being electrically connected to one el ectrode of the
ferroel ectric capacitor, thetlother el ectrode of the WO
2004/ 109705 PCT/ JP2004/ 008288 42 ferroelectric

jt bei | ectri I ] ted t ) i
Corr ESFORITAY. BEBECHTLe FPRSerER iRy BRE +ifeand
ar r angeth Qb Sk d&1ad Bibndidter &d aangggr@&e%m@d

portion of the nenory cell array; a capaci tor

havi ngpamigoel ectrode el ectrically connected to the
dummy bit line, and a dummy bit line driving circuit
havi ng drt-outputtSTEBP M H CeF&ATY G8F1SF G6RABEIRY teo

the pibsl 10l eglrqde c&ﬁprtil'égnﬁai)%irtsgrs@rpeﬂaeiapPg%feier

term nal s efectrlcally 10 connected to t

| i nesjireudspeiiclvalepseand sigetbdddsed oninvecatisihe qil at e
lines. 15. A ferroelectric nenory device conprising: a
menofy® defPtaft Ay PHadi gy Bltrkinesy #t¢ fessEgnd GePs
ar r apged diRrac PRL Xk 2 Ms 586D éﬂgiﬁgﬁﬁrﬁgggﬁyo 15
cells including a cell transistor and a terroelectric
capapotartiadaecodftheonecmdandd df@idthr @gimondiaf 1itws,cel |
transi stor being electrically connected to a

cor r esportieA§ By Bhich itfedats cgupbepantagy beldata

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



transi stor being electrically connected to a 20
correspondi ng one of word |lines, the other one of the
source and drain regions of the cell transistor being
el ectrically connected to one el ectrode of the

welbg@dect ri ¢ capacitor, the other el ect rgeegp0bs/chdiss
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ferroelectric capacitor being electrically connected
to 25 a corresponding one of plate |lines; and a dunmy
menory cell which includes a cell transistor and a
ferroel ectric capacitor and 15 not WD 2004/ 109705

PCT/ JP2004/ 008288 43 el ectrically connected to the bit

i ne . A ferroelectric,nenory, device conprising: . a
menor (f/gigoe llecgﬂ%yc 5\9%%0937 Rpiar aﬁe'lct%ﬁl%?”h‘%%gf‘?edcegji co

bl ockscardeapgr@iid) ode &t HatéOrfResgach of the 5 menory
cell blocks including a plurality of menory cells
connect ec® S8Rt ilise anranged ony-stidend riwilts lime

serigs, t first termnal being electrically .
connect el %t g atdorre %r(r)}:nl Fnako & OFMRTY 95MhedAY a

bl ock  sel esbheitdd aBsisd Ghe bhecisReandidamicaaly bei ng
10 electrically connected to a correspondi ng one of

pl at Eonngqied, teddte drmphdifehbrsys @@l s i ncluding a
cell transjstor. havin source, region, a drain
region and dé‘lmxln alflte]: \eillggt‘frolgéng! %l(:licﬁgga\[]‘)ll‘if‘"@oﬁﬂe%‘fté’dltt 0
a CeereisRoNgi&gARe10f dhdctidas tBBhiher electrode
ferroelectric 15 capacitor having el ectrodes

el ecpf i Icppechimacred inputt hermsigaleecbentrdral Iy
regi Qns:

O T B R e,
arr ayetecting 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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and separated fromthe bit |line arranged on the end 20
portion of the nenory cell array with an interval
which is the same as a pitch between the bit lines in
the nenory cell array, the first dummy bit |ine

bdiGosh1€ sane width as the bit |ine; %‘?/J?zo{zai/ogpiés
e 0

ummy nenory cell block electrically 25 connec
the first dummy bit line and including a plurality of
cell transistors and a plurality of ferroelectric
capacitors. WD 2004/ 109705 FGT/ JP2004/ 008288 44 17.
The ferroelectric nmenory device according to claim
16, further conprising a second dumy bit |ine

ar r afgEd “0bESHUEORRECTIT &P BRAMA}Ebiline 4 ne and fixed at
a predeter m neg pALentd Al mém?‘rﬁzi %Z%cé ?c&?n?gégﬂgr:' c

nmenory device according to ¢

conpri si rgrnensegardldarmay batilg replarddngeds Qindirge

t he firs% dummy bit line, and separated fromthe first
dunmyfidi PLPEKR afiteRIther PrifRlinidl fote a36bondl tdemy
bit Jd hayi S : | dt . bit 1ine,
and SR ood By renary ot 1Y BhasRRL Y e horey o
conptadiiBntanyedieddbttweeh thest iangt secbiamtepRimyiy 68l |

block is transferred, the second dumy nenory cel

bl ocReMEPNng Rt FCEF Ty nabitrinde gledtriché 1y etamgted
dumie Bl Lol OsARdn, el Bengs @ EUEAIL Y, Blodp cell
transistors and a plfurality of Terroelectric

capasd ltegtdon 1&ranEhietder thel esddridc BN Bevhge

according.to _claim 18, further conprising a sense
anpl?%q9§Fl€?+¥Xﬂq9nnECted 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 electrecdes 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 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 block electrically
connected to the first dummy bit line and including a
plurality of cell transistors and a plurality of

ferroelectric capacitors.
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which is electrically connected to the first and
second 20 dumry bit |lines and senses a signal based on
potentials of the first and second dunmy bit |ines.
20. The ferroelectric nmenory device according to

wal Roaoskes further conprising a third dumperhblbodobddss

arranged outside the second dummy bit |ine and fixed
at 25 a predetermned potential. 21. A ferroelectric
menory devi ce conprising:za{érst menory cell array
having a plurality of WO 2004/ 109705 PCT/ JP2004/ 008288
45 nmenory cell blocks arranged in a matrix form each

O ect 1F RO leboll 2663 AL A0LL WS DY e o

el ectrically connecting a plura

bet wekminf iLESt fuBihdrseaid st fg M RRlCSnH NLERK BSt line
electrically connecting 5 the first termnal to a

cor r ¥SFBWELngbTielcof b first ndgmmywy pat al bleoekd stixeck rbn
tran§hﬁ%ﬁgtgpgthpég£&&gghy connecting the second
termnal to a corr spon&ing one of plate |ines, each

of the mmnOrynheeddrgobRidiaicCasdrguaedidy ebesdidLabl y
connecting source and drain 10 regions of a cel

t r anSi &t 6y ot witdetr erps i6ing a fsecrpe| dwmyi bit line

capagj a e 0 cel L transisfor being
eIec%#%%é%ﬁyogg%ﬁgc%%%qﬁgsg %or egﬁgn Iﬁb 8% of word
| i nes¢paraseaoncbTeAB! il budky 3y tal {angadnagiacent to
15 the first nenory cell array to commonly use the bit
| i nesPiar@edr i the Ispcenthienedeito tihe havisy heeorapecel |

o1 B0, L YEalL o SRy el L9k
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 ferrcelectric 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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a plurality of ferroelectric capacitors; 20 a first
dumy bit line arranged outside a bit |line arranged
on an end portion of the first nenory cell array, and
separated fromthe bit Iine arranged on the end

wapdobd@svepf the first nenory cell array WIICQ/J%O%OOSZE)&t
e bl

interval which is the sane as a pitch between t

25 lines in the first nmenory cell array, the first
dummy bit line having the same width as the bit Iine;
a first dummy nenory cell blotk el ectrically WO

2004/ 109705 PCT/ JP2004/ 008288 46 connected to the

firs u jt..line and _includin plurality of

cel I$?r?°§m;¥§ttjjorbsl°§g%l aarrﬁflgf"gtl T g?gmf’grﬁf’(’i@l e ef
capagid lefior éeqqoﬁﬂocﬂémit%tcdrﬂf@?uﬁéc{ %nezgggeg&ti%laggya
bit 5 line arranged on an end porfion of the secon
menotgAnessing ar mayrabiid oépaeratad ckt bsnte@e i tfildshe
arraglg;ds on. tthe end £orti on, of the second nmenory cell
arr ay Wi thoPE e TPAERE 4R S?ﬁjeesset‘?&ﬁﬂtﬁﬁﬂ}syb‘?‘inq‘ﬁcﬁéng
havi fige thessar@ninh dtih @S chbPfedtohdihdoneABE B 8 ines
second dummy nenory cell block electrically connected
to tHe2 Sebdnck digdnytiin tireneisingd Bndleidicigically

pl urgl iteytof cell transistors and a $I ur al it(%, of
ferroetectrie SEPEt $erBAHE R TESBERGIRY RBfOr Y

devi & Aceer i, t @acrl 2 CkAL Metbeyf LLMELEQMPI i SiNg a
sense anplifier circuit which is electrically

connexitiddured thie ef petsticandy seworrdt iy moprbet add meaiand

senses .a Si Pal bﬁed on, gtenti als of the first and
second® (%lﬁ'l‘rg Bt €SI pg@nsistor 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
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 block electrically
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23. The ferroelectric menory device according to 20
claim22, wherein a pair of dummy bit |ines which
includes the first and second dumrmy bit |ines has an
open bit-line formin which the first dummy nenory

wWehdoa/10bhoCck is connected to the word |ineserBaobiifesass
first nmenory cell array and the second dummy nenory

cell 25 block is connected to the word lines in the
second nenory cell array. 24. The ferroelectric
menory device according to WP 2004/ 109705
PCT/ JP2004/ 008288 47 claim 22, further conprising a
thir bit [line, arranged outside the first and
secog% Uy ECI) tghlei %égsat éjﬁlaﬂf/ id§<]etd tape aa’ﬁfé&gf"é‘i“rﬁ%é‘d
pot eplied1itP50r Adler toalAGkbLS JRIMAr Y1 48Mi168 of
conprising: 5 a nenory cell array having a plurality
nmefbrielegbric epakstansranged in a matrix form each

of the [ el |l blocks ,being configured b )

el ectri car?g%cx%%néﬁénényi%lgt Bt "‘intgﬁ_do trﬁalﬁﬁr% R | s
bet weere farrahgediol 8€CaARM pbet MRS thd RRLhASnenory
el ectrically connecting 18 the first termnal to a

cor r 88ploridirAY, el eepdiatedi fiesn bhieabst blioekasedreed on
trang{ stor. and el ectricall onnecting the second
ter mléﬂﬁéale dog%r%lé)flr 8% p%}hedisﬁéoﬁﬁ%é‘.‘emt?f:y pfate2FF#esiitach
of thee neymREyarekhs balna el s ethbY-eLegtrlcably
connecting source and drain 15 regions of a Cce

t r anéidithpest helbdét tovos amfl a ferroel ectric

capacitor, _.a ga of the cell transistor  bein
el ectrical Isy?cco&rﬁdéné'lt%dnwrg E%]ilr g‘%ﬁﬁﬁ(ﬁlﬁfr%h%"" Y word

| i néSénnected 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 is connected to the word lines in the second

memory cell array.

24. The ferroelectric memory device according to
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an auxiliary word line arranged in parallel to the 20
word |ine above the nenory cell array; a stitch
portion arranged in the nmenory cell array and
electrically connected to the word Iine and auxiliary

willoblbdpe; @ first dummy bit line arrangggy Bﬁ& Wabilss Ne

stitch 25 portion and one of two bit |ines disposed
on both sides of the stitch portion, and separated
fromthe bit line anong the two bit lines with an
interval which is the WO 2034/ 109705 PCT/ JP2004/ 008288
48 sane as a pitch between the bit lines in the nenory
cel | arral)é?1 the first dur bit |ine having the sane

wi dtHHE fhe BIEERRT REmPLIFIngG e Shidy SERSr It diiPebl ock
e'ecéﬁfdﬁ@EEYb&is@@Qr%ﬁa:%Qrge 3 sbhESE b thsgg

and including a plurality of cell transistors an

pl urad tfyxed atf er poslegetrmiced apaentioxls; a second dunmy
bi t Iin% arr.an ed between the stitch portion and the
ot her oA&" of® tHE PRSIt C| PeRaLY ﬁev%ﬁ%5§8§éﬁlﬁﬂ¥gboth

si des of 4t Rensty bel wﬁyonav sgparale t%f Q@m‘o%

other bit |line anong th It I nes
i Nt eraddl plodies stewmbodlitmy ﬂmﬁrilxl ﬁ@rm,ha\abﬁgof heesane
width as the bit |ine; and a second dummy nenor ceI

bl odkEMRrEcEFH o ALPGKS BedpAneRtdgured the eééEB?ﬂf
bi t édﬂﬂ%c@ﬂﬂb'éqﬁhﬁfgﬂﬂlyaofFﬂéﬁH}§|Egifg Q%Léen flrst

transistors and a p uralit ferroe ectrlc

capawid cesoncﬂ&erfﬁmalfﬁnnoeéﬂmtsr,l elaEivicy LUeVdd@ecting

accq&&& %grsé)terminal to a corresponding one of bit lines
via a block selection transistor and electrically
connecting the second terminal to a correspdnding 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



claim 25, further conprising a sense anplifier circuit
20 which senses a signal based on potentials of the
first and second dumry bit |ines, wherein data, which
is data conplenentary to data transferred to the

Wi fobdostymy menory cell block, is transfgy ohohahe
second dummy memory cell bl ock. 25 27. Tﬁ% oo

ferroelectric nmenory device according to claim 25,
further conprising a third dunmy bit line arranged
bet ween the stitch portion &d the first dumy WO
2004/ 109705 PCT/ JP2004/ 008288 49 b|t I|ne and

sep e e first

ot arit e £ R Pt e TR e Fn e PR e
Wi dtdeias akhgy bithel Fnest @uimhy ret td U Ry HRAREY e dame

bl ock electrically connected to the third dumy bit 5

| i nevisthtd pacthediPAl Binsiurality of cell transistors and
a plurallt¥f0f ferroelectric CaﬁSPﬁ ors, a,fourth

dunmy  bitt *H e SHPRAYEE Bet i SEGEERCHY i on

and ddieceegad tdune ¥ bk P i tanthsepar ahed,fikgmyt he
second dunmy bit line with the interval, the fourth

dunmgtusied 1 40 qfl ﬁelhawarmglﬁh@r$amal wwﬂtdraastymaf bi t
l'ine, and a, r %# _.menory cell bl ock
el ec rlcaE? conﬁ%%?% 6 the fourth dumy bit line

and incl laldlsé@orﬂi Rl ld ity 1108 &@ahgéa%&kﬂégef&@nd a
plurality of ferroelectric capacitors. 15 28

f er refditebt PCPJCtJmEn@mj/ ey btkencoer df nghe awo chali mlaé's
furt \er. co Jlrs Sense. a lifier circuit
whi ch 8R8es gn%ﬁ %5880 h § Sé){:gﬁtfioaltéo’&f anche
fir S§epﬁ&gt&@|f’1@mdﬂﬂé7%tk?l'et: i)iﬂ"a_sinea&ﬁjor% saeond, sepse
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 accofding to
claim 25, further comprising a sense amplifief circuit
which senses a signal based on potentials of the Ffirst
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



anplifier circuit which senses a signal based on 20
potentials of the second and fourth dummy bit |ines,
wherein data, which is data conplenentary to data

transferred to the first dummy nenory cell block, is

“tdﬁgh%@[,g ed to the third dummy menory celgdorhbfRf 082g),,nd
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data, which is data conplenentary to data transterred
25 to the second dumy nenory cell block, is
transferred to the fourth dunmy nenory cel | bl ock.
29. A ferroelectric nmemory de¥ice conprising: WO
2004/ 109705 PCT/ JP2004/ 008288 50 a menory cell array
bl ocks arranged in

havi [ ural meyr

a ma %)aEL Eofrﬁndegéﬁaﬁ?tetdggrxﬂe fl’é%JTlduB‘F“éfclR%t ffig
conf wgiH edebyniadeall i €@l lthirgonnRest g Bkl Hé@iﬂgt ¥nef
menory cells between first 5 and second termnals In

seri éane alideh rascé&hbybxzbrineet | ag-hitrHeddnimys meheryiceall to
a correspondi ng o of bit via a block

sel e%{ |c§“r)1 e??%\%%icgﬁg? %ﬁ{alegrcg%ﬁq EBF1 TR AHBRY i t he
seconthd enfi Na1dd@ng &Qﬁﬁ;@ﬁ@?ﬂﬂ'o&gcgﬁf tx%fnsﬁ%eax% and

| ines, each of the nmenory cells being 10 con |gurea by

el ect mlclaflallyt!:mﬁwéerrcp@leszamcecmdldqsm,n a fegrtdnsiuahy a
cel | qn3|stor to electrodes ferroelectric

capal Ha a* g8t P e ege e tsl;t&ﬁglf‘sli"?ﬁtioiie?% the

el eCéédcﬁ@' hﬁmr@pryi%cigﬁe tQnd SQIJra2RANEIRI +RDES %fondWOf d
l'ines; 15 a dunmy bit-1ine arranged outside a line

arra@@ﬂﬂy bht ahirendipbritieonnbérvadle heeofourtel duary ayt
a ca aC|é b havi ng one el ctro e electrlcally

connecty o7 HESdERHS "BioED| fhaheghyt 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:



a dummy bit line driving circuit having an output 20
termnal electrically connected to the other el ectrode
of the capacitor and input termnals electrically
connected to the plate |ines, respectively, and
wieioegiosrg drive of the plate lines. 30. Actip2004/008288
ferroelectric nenory device conprising: 25 a nenory
cell array having a plurality of menory cell bl ocks
arranged in a matrix form each of the nmenory cel

bl ocks being configured by etectrically WO 2004/ 109705
PCT/JP2004/008288 51 connecting a plurality of nmenory

cells bet fir nd second ter series,
el ectrical y co nczecltll %ﬁra %59&? st P {P%F%iflhté'i Of gigroTY
corr espomdoBys Civara@lyedifn lai REGrixvvirara, KlRekogehgct i on
transistor and electrically 5 connecting the second
ter ni“‘?f"aqryt 6%1 clziiqca;§pl@¢ﬂmgngowegur@ﬁ by atlectirhesllyeach

of th S geln conf i elect |caIIy
connect| ng s ut elugﬁ . gl}lfnmemor ggﬁf eé:wt‘?gfll trst

5 tr anshdts@icoh® Bdeahbodes, @krdes,f %ﬁ.é@@ff&{lrlgcconnecting
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capacitor, a gate of the cell t'ransi st or bei ng
el ecths CHIFY bommieet et tao carEeTIaaSHbde ditey o6nki bflineer d

I|ne§ g CQ nq%cgegPQ%_celHéﬁbaggp$ﬁ?3$FF€f%$des a

pl ura |ty 0 Cransistors®
f er r ogheeiihg ﬂaeoaebbm Se@fhdS H0h &b8&dHbslAY ondd

connected to the bit |ine.
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
ferrcelectric 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.



