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21:35485 " SEM CONDUCTOR MEMORY DEVICE." This invention relates to a
seq1conductor menory device. To inprove the yield of products,- the applica-
‘t/on of redundancy techni ques to sem conductor nmenory 5 devi ces y
(Rereinafter referred to as the "nenory") has been-examined. Fail bits
whi ch read and wite of data are not possible are unavoi dably formed duf to
the variance of production conditions or to the defect of a mask used for
the production. To cope 10 with this problem spare bits are disposed in
advance in the menory so that they are selected i'n-pl azt%g@g&ail bits.
Thus, the nenory can be regarded as 1YY TWere free
fronlthe fail bits. Wen applying-the-redundancy-relieving tech- 15 ni ques
to the nmenory, an arrangenent has been con- sidered in which spare colums
(constituted by spare data |lines and spare bits connected to the fornmer) so
that the spare columms are selected in place of the defective data |lines

containing the fail.bLts. ln 20 of her & S 9 hthonal circuits such as
the spare col ums, an—%ﬁ%&gﬁﬁgﬂﬁﬁQé5+¥§§§—3+25ﬁgg—aﬁd a nmenory - 2-
circuit for storing the address signals of the defective colums are

di sposed in the nmenory. When the address signals are applied to the nenory,

This invention relates to a semiconductor

memory device.

To improve the yield of products, the applica-
tion of redundancy techniques to semiconductor memory
5 devices (hereinafter referrea to as the “memory") has
been examinéd. Fail bits for which read and write of
data are not poséible'are unavoidably formed due to
£he variance of production conditions or fo the (~
defect of a mask used for the production. To cope
10 with this problem, spare bits are disposed in advance
in' the memory so that they ére selected in place of
the fail bits. Thus, the memory can be regarded as {h
if it wefe free from the fail bits.-
'%hen applying the redundéncy-felieving tech-
15 nigues to the memory, an arrangement has been con-
sidered in which spare columns (constituted by spare
data lines and sparebits connected to the former) so
that the spare columns are selected in place of the
defective data lines containing the fail bits. In
20 other words, additional circuits such as the spare

columns, an address comparison circuit and a memory



tTey are conpared with the address signals stored 5 in the nenory circuit

by the address conpari-son circuit. Wien the address signals applied ‘? t he
menory coi.ncide with the address signals stored in the nmenory, a i
hi s

coi nci dence signal is generated fromthe address conparison circu
coinctrﬁnce 10 si-gnal brings the colum containing the fail-bits -
(defecfive data lines) ihto the non-selection state and instead, the spare
colums are selected. Thg foll ow ng nenories can be considered as the
menories of a bite (x8 bits) constructior, 2tlkat 15 is , the nenories in
which wite and read of data are effected in the 8- bit unit. That is, a

menory can be obt.ai ne whi,ch .e me arra ) .are dlsposed and
one bit each is §‘ézlcé1€td° dgl °é’a%a$g%ﬁma§%£\§ﬁ§y S ntaﬂ'ﬁt °§ tgg bit data can
be read or wri ttdﬁfecdﬂvéwtﬁmﬁalm*ey,dl@@dﬂ&l dec ather memdetyGol wHensw t ches
are densely forned in order to select one bit fromeach nmenory array. If

the redundancy tgEhnidiiesMyighaARaRge QB ikhe téehne! memodpla |ines to the
spare data lines 25 are applied to such a nmenory, it beconmesS difficult to

-3- change over tHey Gafeconparéd &ilthnehet addesspaigndakaskored. The
change-over operation for changing the defective data lines to the spare
data |ines fgor eanhﬁnﬁmmmqonmwui¢cha¢obgsthenpﬁdmassdpomparlson

circuit. When the address signals applied to the

memory coincide with the address signals stored in

the memory, a coincidence.signal is generated from

the address comparison circuit. This.coincidence

10 signal brings the column containing the fail bits

(defective data lines) into the non-selection state
and instead, the spare columns are selected.

The foilowing memories can be conSidéred as
the memories of a bite (x8 bits) construction, that

15 is, the memories in which.write and read of data are

effected in the 8-bit unit.

N That is, a memory can be obtained in which
eight'memory arrays  {(mats) are disposed and one bit
each is selected from each memory array so that

20 8-bit data can be read or written. 1In such a memory,
column decoders and column switches are densely
formed in order to select one bit from each memory
array. If the redundancy technigues which change

over the defective data lines to the spare data lines °

25 are applied to such a memory, it becomes difficult to



S In the nenory of the type described above, delicate fabrication =
tE I ques using a | aser beam may be enpl oyed as a nethod of changing the

c- tive data lines to the spare data lines. 1n other words, ‘the Y
Wi rings thensel ves are changed over from 10 the defective data lines to-the ’
spare data lines by the | aser beam To change over the wirings by the {gker
beam an expensive equi pnent therefor becones necessary and hence, the cost
of production of the sem con- 15 ductor nenory device becones.hi gher while
the test efficiency drops. Accordinglyy. it has been found desirable to
al | ot the sane address to a plurality of data |ines adjacent one another

i nsi de EHSn§é”BvEE”‘EhLé 4@ raltdVre( BRlh 1Nn@sd®h theS@PHre @ Space in which a
col utm addr éss decoder is fornmed, and changes over a plurality of-data

lines agdagal ainkg.a pher dhiahyesbveRrabpedtatdon FT dhanig@dhig cating a
sem conductor nenory device 25 having a | arge nenory capacity such as 256K
bits thé- déBradzkvei dakra fladnesxaoplthe sipareedaty Mrinhess preferably divided
into a plurality of nenory mats in order to reduce the |length of word |ines
‘and dat §oki meshamempyyi Apraye becomeisgironpdddatedratioon. The inventor of the
g;s:gnt |nvegglgge5m2hgggpg% %gelqg;gvgeggiiggg ;i%ggsn ratio of the spare
delicaté fabrication techniques using a léser beam
may be employed as a method of changing the defec- - .
tive data lines to the spare data lines. 'In_other
words, the wirings theméelvés are chénged over from
10 the defective data lines to the spare data lines by
the laser beam. |
To change over the wirings by the laser beam,
an expensive equipment therefor becomes necessary
and hence, the cost of production of the semicon-
15 ducﬁor memory device becomes higher while the test
efficiency drops. |
Aécordingly, it has been found desirable - . &j
to allot the same address to a plurality of data’
lines adjacent one another inside the same memory
20 array (mat) in order to secure a space in which a
column addréss-decoder is formed, and changes over
a plurality of-data lines as a lot to a plurality.of
spare data lines.
In fabricating a semiconductor memory device

25 having a large memory capacity such as 256K bits



|Tnes, that is, the relief ratio of the fail bits, by using the spare dat

lines in between different nenory mats, be- side the change-over of the Q[EZ

defective data lines to the spare data lines inside the sane nenory mat

mhen the 10 menory mat i$ di-vided into a plurality of mats. It is therefore

an ob{ ect of the present. invention to provide a sem conductor nenory device

which 1nproves the relief ‘ratio of fail_ Qits. According to one aspect of

the present invention 15 there is provi déd a sem conductor nenory device

including: (a) first and second nenory arrays, each having a plurality of
menory cells féBwddKabaftglro ﬂ@raﬁaa@mlenn§he(mympIWSma§eu§cpmeﬁewe@dy for

sel ecting at Ieasadeaelm@soaypqelrlamegum emodPamad sPY nf brdleadedy %%%uce
signals, 20 froms rst. and _.segon ry arra¥s upon rece|V|ngﬁ§al

first address §P@ngﬁ§gt cPEs¥osRd 14BeS . ANGn datand 168 28040 AGPHONS: ¢ teel
rows from sai dhiighstpaed seewadianor Thar iayentoe) of EhESbr@@@ﬂind&bauhbﬁe

for recelvigg datgngesolo?:HRIROY SRkl Juheh as been ackectsd Liamesaid
first menory afray by sard Trist and second“Selrection is; Ceyra nd
common dat a - | lheeser theteili.nghgarglaefa ragior picshe ﬂhndhbha§.b@enu51n9

sel ect ed fr0"1Sﬁbd5539€“éa%§”Q&ﬁe%rEQYbQ¥w%éhddf%E%Eeﬂ%dm%ﬁﬁQQdm&%%echban
30 neans; (f) a.first spare nmenory corrprlsm%§c | east one nenory

col umm forned ®AER §h5IEP&PEFy°8Prn€§DFFeCQF ting 6?6@|&Hﬁﬁsd§9at8ﬁ a
menory cell despgpat adthyl1iaed saeade tﬁbeehmenmemamy fa@n saled fhest spare

renmory to 3?05algog§r%5tcggnglv1g e3 knt% a plu%B?n%g o% %aE%KSt
kai It is therefore an object of the present invention
to provide a semiconductor memory device which improves the
relief ratio of fail bits. : _
According to one aspect 6f the present invention
15 there is provided a semiconductor memory device including:
(a) first and second memory arrays, each having
a plurality of memory cells formed along rows and columns;

e (b) first selection means for selecting at least
cone memory cell eolumn designated by first address signals,
20 from said first and second memory arrays upon receiving
said first address signals;
(c) second selection means for selecting memory
oo ‘cell rows from said first and second memory arrays;
N~ _ (d) a first common data line for receiving data

25 of a memory cell which has been selected from said first
memory array by said first and second selection means;

(e) a second common data line for receiving
data of a memory cell which has been selected from said
second memory array by said first and second.selection

30 means; _ '

(f) a first spare memory comprising at least one
memory cell column formed with a plurality of memory cells,
and providing data of a memory cell designated by said
second selection means from said first spare memory to

35 said first common data line in response to a first
selection signal;



sel ection signal; -5- (g) a second spare nenory conpri-sing at |east one
;{gg\ cell colum formed with a plurality of nenory cells, and providing

X f a nenory cell designated by said second selection neans fromsaid -
~desopfl spare nenory to said 5 second cormon data line in response to a-—. )
second selection signal; (h) first anplifier neans coupled to said firsi

- ‘common data line, and operating in response to the $élection of a nenory

cell fromsaid first nenory arréyssb that data 10 of the nmenory cel

selected is anpljfied b rd_first_amplifier neans; (1).second anplifier
means coupl ed to(%ai% %%%%%%'%%ér nmﬁﬁgﬁylfﬁ@?réﬁﬁngp%%a Fﬁﬁgiﬂ”?esponse to

t he sehemervrcekl acokwmn yfewhed fwbhhsai flussbatynefiomgmaryageddst hat data

15 of ihe ma/iﬁgelaaéfl&@tsdméﬁo@ypl:giheéegy%ﬁakgassmgi mplifier means;
(j) first Tedundancy ntans receilving second add- ress Signals including at

| east SFPG|FRIeChARR IR NEFAM 23R4 BRCERAFRRF AgMEMPFYstocBAtfol signa
whes ssécborsd CEdtinat) die ebbnéi gnatespofsaddoesassstgnal selBtehogel ect a
defective nenory cell colum fromeither one of said first and second
menor y* 8#1Ay5; (k) second redundancy neans receiving said second addréss
signal s, and for(lgentrest rmpl sSEtendmeansr obuplgdato28aniefiisatd second

addr essoh N Se L1 £ AdAr &58 §§QP§£§n&h£ﬁhresponse_to_the selection

of a memqry-cell from said first memory'array:sé that data

10 of the memory cell selected is amplified by said first.
amplifier means; i | : -
| (i) second amplifier means coupled to said second
common data line, and.operating in.response.to the selection
of a memory cell from said second memory array so that data
15 of the memory cell selected is amplified by said second
aﬁplifier meané}
| (3) first redundancy means receiving second add-
ress signals including at least said first address signals,
and for generating a first control signal when said second
20 address signals are address signals which.select a defective
memory cell column from either one of said first and second
memory arrays; .
(k) second redundancy means receiving said second T,
address signals, and for generating a second control signal
25 when said second address signals afe address signals which
select a defective memory cell column from either one of
said first and second memory arrays; and
(1) control means responéive to said first and
second control signals, for generating one of said first
and second selection signals, for inhibiting the selection
30 of a memory cell column from one of said first and second
memory arrays, and for operating either one of said first
and seconé amplifier means so that data of a memory cell in
éither'one of said first and second spare memories instead
of the defective memory cell column in either one of said
35 first and second memory arrays is amplified by the one of
the first and second amplifier means which is operated.



s&l ect a.defective nenory cell colum fromeither one of said fir
second nenory arrays; and (1) control neans responsive to said
second control signals, for generating one of said first and sdc
selection signals, for inhibiting the selection 30 of a nenory ol um |
fromone of said first and second menory arrays, and for operating either
one of said first and second anplifier neans so that data of a nenory cel
~in either one of said first and second spaPe nenories instead of the
defective nenory cell columm Lo _eifher gne of i 5 first and_second
menory arrays i s anplifié§c8§d%ﬂ§ %ﬁeaoge?ﬁgdf?%ggcgngfsgﬁgngraﬁﬁpgfier
means whi ch 1 siopentied. therg pgcprdvhdefioaasemdonadacpoct memoredpraésent

i nvention therenbgypiRyLded a seniconductor menory device including: (a) a
first nenory array haV|nﬁ a glurality of 5 menory cel ls having control and

i nput - out put terninal s ahd’afr5hEeH PRMGTHafFFRY PBY1RIs@cBAHEARASYYOhrray
havi ng a pl gr ahehyrof ceEDBr Havehyscbavkol eanat fapuarduipptt tewhiHbls and
termnals and arran eg N a m rix; 10 (c) first selection neans
for selecting ﬁ%ﬁ%?@e ef! Fols“ftdMm said first and second menory -arrays;

(d) second sel ection neahk)raceegong hemeryaddraysheivgngl ¢, pdndafloky of

sel ecting memopymGel! 601 ¥MRsvERS 854 £H1PYnaak AplikLehepddr €8s mehanal s from

said first

and arranged in a matrix;
10 (c) first selection means for selecting memory
ghf cell rows from said first and second memory arrays}
(d) second selection means receiving first
address signals, and for selecting memory cell columns
designated by said first address signals from said first
15 and second memory arrays; -
- (e) a plurality of first common data lines for
receivihg data of memory cells selected by said first and
— . second selection means ffom_said first memory array;
(f) a plurality of second common data lihes for
20 receiving data of memory cells selected by said first and
second selection means from said second memory array;
(g) a first spare memory'array including a
plurality of memory cells arranged in a matrix, wherein a
L\ spare memory cell row is selected by said first selection
25 means, and data of the memory.ceils selected are transmitted
to said first common data lines in response to a first
selection signal; .
' (h) a second spare memory array including a
plurality of memory cells arranged in a matrix, wherein a
30 spare memory cell row is selected by-éaid first selection
means, and data of the memory cells selected are transmitted
to said second common data lines in fesponse to a second
selection signal;
(i) a plurality of first amplifier means coupled
35 to respective ones of said first common data lines, and
operating in response to the selection of memory cells from



15 and second nmenory arrays; (e) a plurality of first conmmon data |ines forF
ejving data of nmenory cells selected by said first and second sel ection
iS\fromsaid first menory array; (f) a plurality of second common data e
for 20 receiving data of menory cells selected by said first and—

, d selection neans from said second nenory array; - (g) a first spares
“menory array including a plurati+y of nmenory cells arranged in a matrix, -
wherein-a spare nenory cell rowis sel.ected by said first selection 25 .
neans,saidl fiatst ohendey nenpzy sel tsasedata edf atbet memenyt telilso said first
comon, dat G dd n&se'g&nﬁf BREE G} O é‘lé'ffirs@eé néﬁ.k?i‘e?' Bghs, (M) a second

spare menory array i ncludin TUral Tt s afranged in a
matri x, wherein bJBOas®bF€a %5r?fc%§¢°?%wﬁmglé§Fé€t@€aB9 saraledr st

sel emtt@&é@;@é@tv@éldoxd@é aopfsdie wa €6hhSnS@hest @ﬂneée bhansm tted to

d t t |
2o urSETLE 1S 117 STOHRRRTT) £7 TRAnSCLRDUpH o8 46 PENPEYpEEL et BRBs of Sai d

first sanﬂnzecbndimemmﬁy anta Yy peo athay dataesfonbe memdbhg seléstlon of .
TeN! Vs SRld ted 20 maf £ &y £3ia e g@axaaaﬁgy%we}haaageta of the memory

cells % ected are a salrd ler neans; (j) a plurality
of second anplifik}. ﬁ@%ﬁ% %%Qﬁﬂ%ﬁp¢b m%%@%c¥¢9§lﬁhég secenfld second common

data lid®SesfNdignals including at least said first address
10 signals, and for generating a first control signal when

said second address signals are address s;gnals which _ ;}'
select a defective menory cell column from either one of
said first and second memory arrays; _
(1) second redundancy means receiving said second
15 address signals, and for generating a second control signal
when said second address signals are address signals which
select.a defective mémory cell column from either one of
said first and second memory arrays; and : N
(m) control means responsive to said first and
.20 second control signals, for'generating one of said first
and second selection signals, for inhibiting the selection
of memory cell columns from one of said first and second
memory arrays, and for-oporating ones.of said first and
second amplifier means so that data of memory cells in ) o/
25 either one of said first and second spare memory arrays
instead of memory cells in either.one of said first and
second memory arraYs are amplified by the one of the first
and second amplifier means which is“operated.
According to a third aspect of the present inven-
30 tion thére'is_provided a semiconductor memory device
including: _ ._ _
- (a) first and second memory arrays, each having
a plurality of memory cells formed along rows and cqumns;
(b) first selection means for selecting at least
35 one memory cell column lndlcated by first address 51gnals

from said first and second memory arrays;



5 operating in response to the selection of nenory cells fromsaid second
menory array so that data of the menory cells selected are anplified
sal d second anplifier means; (k) first redundancy neans receiving
dddress signals including at |east said first address 10 signals,
generating a first control signal when said second address signals |
address signals which select a defective nenory cell colum from either one
of .said first and second nenory arrays; (d)7&aeeond redundancy neans
receiving said second 15 address signals, and for generating a second
control signal when said Sekchd &Rl exemmonndd &2 al shadtivessese gnh e d\dnta:h
select a defectdwe R cebi1 ool URe a2 M1 0061 Gn S8 fli L8 o peh

second nenory control_neans Tesponsive to sald |rs

.20 second cont ‘(ﬁg/%lsg?ﬁﬁ%tl T Mefdte rii 9 of e r%%l’%?‘?‘??%tawsecond

sel ection signals, for infbidiserdie cahmesi | Qe D 1 TRNOf 3r b de LRI APMBadd OM
~one of said f| rzft and _second rﬁ ryt arra ones of sajd

d f
first and secor gl Tt er S Q%ﬂgwgn%?lﬁe%ofwrbé&e?? PRt
one of said fi rfsnrsan@eslmmrsmaelme&mw sardysedorst eeshnaxfy nermay; cells in

~either one of said first @ seqond & Sy Moy anplidied %y trk%ooxge

of the first and second anpllfler neans I'S operated Accor
third aspect ofc&Mle GledntEqEmash widh 13 gl urakity Lhmamery eells, %and

- seni conduct or ARty idard el Wintgoryd)cd1 T Sin Al e b NSRSy A aY'S,

each having ;g pl urall of menor ceIIs f ned along r d coJ umms;  (b)
- first selectﬁb% n€§n§ Sr T8 donmoh 'data ine in
i response to a predetermlned selection signal;

(f) first amplifier means coupled to said first
common data line, and operating in response to the selec-
tion of a memory cell from said first memory array so that

15 data on said first common data line is amplified by said
first amplifier means; .

' (g) second amplifier means coupled to said
second common data line, and operating in response to the
selection of a memory cell from said second memory arfay

20 so that data on said second common data line is amplified
by said second amplifier means;
(h) redundancy means receiving second address
_ signals comprisihg at least said first address signals,
A and for generating'a control signal when said second
'25 address signals are address signals which select a defective
memory cell column from either one of said first and second
memory arrays; and -~
(i) control means responsive to said control
signal, for generating said predetermined selection signal;
30 for inhibiting'the selection of a memory cell column from
said first memory array, and for generating a timing signal
for operating said first amplifier means so that data of a
memory cell in said spare memory instead of the defective
memory cell column in either one of said first and second
35 memory arrays is amplified by said first.amplifier means.
The present invention will now be described in



35 one nmenory cell colum indicated by first address signals fromsaid

firgl, and second nenory arrays, -7a - (c) a first common data line for
re@i ng data of a menory cell in the nmenmory cell colum selected by said s
fi selection neans fromsaid first nmenory array; (d) a second common-
data l'ine for receiving data 5 of a nenory cell in the nenory cell col'w#n

sel ected by said first selection neans fromsaid second nenory array; (e) a“
spare nenory conprising at | east7one nmenory cell colum fornmed with a
plurality of nmenory cells, and providing data of a nenory cell in said

Sspare t s3] ‘%éar 8 - L d_f} ' taline in
r esporﬁé%){)eyra %ttjaag'elt Zgr)ﬂ‘l ned Cg%r%g]alﬁ%lné g‘i’gﬁﬂél ré%%%??%?&n‘% i fier nmeans
coupl etaarpadining daawidigfon whexeinhe, and operating in response to the

sel.ec- tion of ainRIAY M G&d la Te iRl tadtamt SREDEY S yré&PetPal 15 data
on said first conmmon data line is appljfied by said first anplifier neans;

(g) s&Um HpisHcANNEHRT AR 4973888 second common data |ine, and
opgating in reggwe tD idha selecii ondbigpramesiowineld fiost sai d second
menory, array. 20 so t.hat ta on said c opTon fjpe is anplified
by sai sae"?c?r?g eé‘r?pqqlﬁ eorfd?rae%asg;]t( ?%%u%gg%%/ rre{;n%%v%(’:e#?/i ng second
addr esigimgdlss conprising at |east said first address signals, and for

generating a cojRlrsSiOna pheirS2id $£4§P4m showing an example

of redundancy circuit;

10 Figure 4 is a circuit diagram showing an _exampie u

of a change-over circuit;



25 address signals are address signals which sel ect a defective nmenory cell
colum fromeither one of said first and second nenory arrays; and

-.{i) control neans responsive to said control signal, for generating hd
pr edet er mi ned sel ection signal, 30 for inhibiting the selection of Ty
cell ¢ojum fromsaid first menory array, and for generating a timpg £ /
signal for operating said first anplifier means so that data of a

cell in said spare nenory instead of the dedective nenory cell colum in
either one of said first and second 35 nmenory arrays is anplified by said
first anplifier nmeans. The pkrieient _gin.vention wi | w be descr. bed in -

|
7b - greater detail by way of eXanpl e hczr"é?‘élr%n%gaqroa"f Hedhyi ng

Xa

drawi ngs, wherei n:e,anq.ylree of Iah a%écgzog% d&@g{;@%}pﬁé&&&& preferred form
|

of sem conductor nenory devi ce; gure Is a'’circuit diagram

showing a first detailed exgmhwrdls adad et STRAUMRHoWSMYME | N '
Figure 1; Figure 3 is a circuit diagramshow ng an exanpl e of redundancy

Circuit; 10 secondridptiai ¥ed exanpl€ Wi £l o5 e nGnvd ignedddl e of
a change-over circuit; , _ |
5 shown -in Figure 1;

Figure 7 is a circuit diagfam showing a
second embodiment of a semicondﬁctor memory device;
_k_; : Figure 8 is a circuit diagram showing an
example of a generation circuit.generating selection

10 timing signals ¢ and

YR’
Figure 9 is a block diagram showing a
third embodiment.of a semiconductor memory device.
U/ ' “Referring to Fighte 1, a dynémic.random'
| access memory (RAM) constitutes the semiconductor
15 memory device,.thé internal construction of which
is shown wherein the input and output are applied
and produced in the 8-bit unit, that is, a dynamic
o RAM» of a bite structure. .
Each block shown in the drawing is formed
20 on one semiconductor substrate such as a silicon
substrate by known semiconductof integrated circuit
techniques. The main circuit blocks in the

-

drawing are shown in a form which match with the



-8- Figure 5is a circuit diagramshow ng an exanple of an address
transition detector; Figure 6 is a circuit diagram show ng a second
det g# T, éthexanpl e of a part of the enbodi ment 5 shown in Figure 1; Figure.
ifs i.ycuit diagram showi ng a second enbodi nent of a sem conduct or ’
I /dgvice; Figure 8 is a circuit diagramshow ng an exanple of a \J/

. generdtyon circuit generating selection 10 timng signals [err]; and

9 is a block diagramshow ng a third enbodi nrent of a sem conductor-
menory device. Referring to Figure 1, a dynam c random access nenory (RAM
constitutes the sem conductor 15 menory device, the internal construction
of which is shown wherein the& ﬁnpUt and out put are applied and produced in
the 8-bit unit, that is, a dynamc RAM of a bite structure. Each bl ock

shown in the drawing is forned 2 on .qQne .senj conduct or, sybstrate such as
a si | i con 3&OPGN A 3B A0950E i &%&qﬁdﬁ%t’ébr"atp&fcﬁ it techniques.

The main %ieéng.o'@.oﬁdl?llc%%@ iin'let n%&%rdgy%q%é‘a’{)e shown in a formwhich natch with

t he - 9- onetric arrang 'ﬁbcks ina practical sem conductor
integrated .circuit.yy this embodiment, the memory array .

is divided into right and left arrays M-ARYl and
5 M—ARfZ. Each memofy array consists of a plurality
of memory cells arranged in the matrix form. | ' i:
| In each memory array M-ARYl, M-ARY2,
eight éompiementary data line pairs form one set
and a pluralitﬁ of such sets are formed. Each
.10 compleméntary aa;a line pair is formed_so as to
extend in the longitudinal direction as viewed ;;
in thé.draﬁing. .
'In other words, this embodiment
. is not of such a type in which the memory
15 array is divided into eight blocks (mats)

and one bit by one is selected _ _ . _ \~
’



| this enbodinent, the nenory array is divided into right and left arrays
M ARY1 and 5 M ARY2. Each nenory array consists of a plurality of _

menory cells arranged in the matrix form In each nenmory array M AR \\
M ARY2, ei ght conplenentary-data line pairs formone set and a pl urs y jof

such gets are formed. Each 10 conplenentary data line pair is fo

as to extend in the longitudinal direction as viewed in the drawing. In-
other words, this enbodinment is not of such a type in which the nenory 15
array is divided into eight blocks (mats) and one bit by one is sel ected
.- 10 - fromeach block, but one address isltltoted to the eight sets of
conplenentary data |ine pair adjacent one another inside the sanme nenory
array and the eight bits (eight menory cells) are selected from5 a
plurality of menory cells connected respectively to the nmutual |y adj acent
ei ght sets of conplenentary data line pairs. Each conplenentary data line .
pair is arrangedromendr SElgck n hie crevaddresowisysl boteddtesshsel ection
lines (word lines) 10 are arranged to extend in conmon in the transverse
direction with edighdcisats eficorpirnentary darRy}ine/pRie adijiaaentshown

sequentially arranged in the
one another inside the same memory array and the

eight bits (eight memory cells) are selected from
5 a plurality of memory cells connected respectlvely
to the mutually adjacent eight sets of complementary
data line pairs.- Each complementary data line pair
is arranged transversely in the drawing.
Row system address selection lines (word lines)
10 are arranged to extend in common in the transverse
direction with respect to each memory array M-ARY1,
MQARYZ and are shown sequentially arrenged in the
longitudinal direction in the drawing.
Each complementary daca line pair is connected
o . 15 to ei?ht pairs of common complementary data line
pairs CDl, CD2 via column switches C-SWl, C-SW2.. In
the drawing, the common complementary data line pair
is shown formed to extend in the transverse direc-
tion. The common complementary data line pair CD1,
20 CcD2 is connected to the input terminals of main..
amplifiers MAl, MA2, respectively.
Sense amplifiefs SAl, SA2 receive a.delicate

read voltage across the complementary data lines and



:%

| ongi tudi nal direction in the drawing. Each conplenentary data line pair is
connected 15 to eight pairs of common conplenentary data line pairs CDI,
CD2 vi g—go0l um switches CGSW, CSW. In the drawi ng, the conmon T
4 ary data line pair is shown fornmed to extend in the transverse '
direc-{4i\ogh. The common conplenentary data line pair CD1, 20 CD2 is N\
connecked’to the input termnals of main anplifiers MAL, MA2, respectively. -
Sense anplifiers SAl, SA2 receive a delicate read voltage across the
conpl enentary data |ines and -arng made operative by timng signals [err].
In other words, the sense anplifiérs receive the read voltage, which is

transm gigdmbQet G Rs Nt Bhdnslod fahdESgfromihe nmenory cells
selected 5 B\y Fhlg)%gut put sir{%al S _o?éla ?gow dei%@lér RgDCR, anplify the

respect b¥RePOWRHAsA! H dHs& O Pi £ 1@PE aFdcélpy@ Lhae pairs and bring them
to the high/ low levels. A row address buffer R-ADB receives an mbit 10
addr essrek@neb1RAQd f Ginildie Bt eF dvdmi €ESd NEb , LUSNGHMS B6- i Nt Er nal

conpl enentary address signals a0 through am| and delivers themto the row
addr essméfaeaggr datACRinEye fxm attth atemsheg ockel 1R-s¥Rseea@ct s one word 15
line in accordance with the address signals a0 through am!| in synchroni sm
wi t h5t heywbhd burtput signals of a row decoder R-DCR,

amplify the respective potentials of the complé-
- mentary data line pairs and bring them to the high/
low levels.
A row address.buffer R-ADB receives an m-bit
10 address signal RAD from the external terminal,
generates internal complementary address signals a0
through am-1 and delivers them to the row address._ \)
.decoder.R—DéR.: .
The row address decoder R-DCR selects one word
15 line in accordance with the address signals'go
through am-1 in synchronism with the word line
- selection timing signal ¢gx. |
A column address buffer C-ADB receives an n-bit
address signal CAD from fheiexternal te;minal, gener-
20 ates internal complementary address sighalsﬂgp |
through an-1 and delivers them to the column address
decodér C-~DCR. | .
To select'eight complementary data line pairs'in

accordance with the addresses a0 through an-1 described

25 above, the-column address decoder C-DCR decodes the



sélection timng signal [err]. A colum address buffer C ADB receives an
n-bit address signal CAD fromthe external termnal, gener- 20 ates  _

i it ernal conpl enentary address signals a0 through an-1 and delivers mto
t'he col um address decoder G DCR To sel ect eight conplenentary data e
pai rs.in accordance with the addresses a0 through an-| described 25 above,
the columm address decoder C-DCR decodes the - 12 - address signals a0

t hrough an-1 and generates selecting signals on the basis of the resulting

- decoded signals and the data line selectlig-timng signals [err]. The

+ sel ecting signal is formed by the 5 substantial |ogical product of the

- decoded signal aaddiéestsignglsi goathkensh, ahke anideigerle ra¢esrl enent ary

- address signals a0 to am1 (aOt0 an-1) conSist of the internal address

- signals a0 througélactingadignads-dn tRehbasdg blfc thenreshdténags t he

. address signals RAD (CAD) and the .internal address signals a0 through aml

- ([err] to an-1) decodedseighate &ndi bher dattanilimer sejecting thmihgrmer. The
- colum switches GSW_and G SW receive the 15 sel ecting signals described
above and connectigmaleignt cBhel eadactipgdaignalndspdiormedebyr theed by t he

I nternal conplenentary address signals a0 to. .
5 substantial logical product of the decoded signal.

and the timing signal ¢gy.

The internal complementary address signals_go
to am-1 (a0 to an-1) consist of the internal
address signals a0 through am-1 (a0 to an-1)
10 having the same phase as the address signals RAD (CAD)
and the internal address signals a0 through am-1 (a0
to an-1) whése phase i§ inverted with respect to
the former. | -
The column switches C-SW1l and C-SW2 receive the
15 selecting'signals described above and connect the .
s eight complementary data line pairs determihed'by_the
inter;al complementary address signals a0 to
an-1 to the corresponding eight cémmon complementary
data pairs. | |
20 Among a plurality of_setg_each formed by the
eight complementary data line pairs, only the set.
-determined by the internal complementary address
signals a0 fo ~an-1 is selected by the column

switch and the eight complementary data line pairs



an-1 to the correspondi ng ei ght conmon conpl enentary data pairs. 20

Among a-plurality of sets each forned by the eight conplenentary data |ine
pair A y the set. deternmined by the internal conplenentary address -
signalg ap to an-1 is selected by the colum switch and the eight -
conpl &gpntary data line pairs - 13 - formng that set are connectedig
the correspondi ng conmon conpl enentary data |ine pairs. Though not
particularly limtative, the internal conplenentary address signal an-1 of
the highest order 5 anong a plyrality of internal conplenentary address
signals aOto an-1 is the address signal which deci des whether the

Menory cebiwing Othabes@BNREY 8bhAKCIRARYL ehel kB dr@fdociiddeAre to be
selected or the nenory cells fromthe nenory array MARY2 6n the 10 ri ght

si de ar ecédmmdde Sehpréwentifyoiaes MhdSpalike. i nternal address signal an-1
of the highest order is the address signal which-decides whether the
conpl e- . menthgughat sot i par phtularbyt hémitaRiyesr ke WnARY¥haan the left or
‘the conplenmentary data line pairs in the 15 nonory array M ARY2 on the

ri ght areonplémentamnecaddress tsigoaiman-donifl ehenhdghedat aridere pairs.
Thougg not particularly limtative, the conple- nmentary data line pairs in
t he Rentleng rayP prEddityrf hintefnalr compirmrensadryo addeessnmon

conpl ement ar : -
P ;}gng&s a0 to - an-1 is the address signal which

decides whether the memory cells from the memory array
M-ARY1l on the left side are to be selected or the
memory cells from the memory array M-ARY2 on the -

10 right side are to be selected. In other words, the
internal address signal an-1 of the highest order is
the address signal which decides whether £he'comp;e-'

. mentary data ling pairs in the memory array M-ARYl on
the left or the complementary data line éairs in the

15 momory array M-ARY2 on the right are to be connected
to the common complementary data line pairs.

-Though not particularly limitative, the compqu' Q;
ment;ry data line pairs in the memory array M-ARY1l on
the left are connected to the common complementary

20 data line pairs when the highest order address signal
an-1 is at'the_high'lével (logic "1"). When it is at
the low leve; (logic "0")[.the complementary data. line’
pairs in the memdry-array MfARYZHOn'the right are
‘connected to the common complementary data line pairs.

25 In the drawing, the complementary data line pair



20" dat'a |ine pairs when the highest order address signal an-1 is at the
high level (logic "1"). Wien it is at the low level (logic "0"),.the

—_—

conpl enentary data line pairs in the nenory array M-ARY2 on the rig re
connected to the comon conpl enentary data |line pairs. 25 . Int
drawi Qg; the conplenentary data line pdir - 14 - and the common

conplenentary, data line are repre- sented by one each line to sinplify the
illustra- tion. Though not particularly limtative, the timng 5 si gnal
[err] is generated by an NOR circuit [ errl4whi ch receives the tinming signa
[err] generated in the |ater-appearing control signal generator TG and the
killer signal [@nd] thensrammah sonpkenen tarnpheta i pe cavedeepye<ei rcuit. 10
As will be explained later in detail with refer- ence to Figure 3, the
killer signal KEensegr yglane eade kingmh teveimglify cthq"i)lMtra-redundancy
menory array (spare menory array) R-ARY, which is provided in order to
relieve the fai t¥Mts, is used. Accord- 15 ingly, the timng signal [err]
descri bed above falls_ to t he Iomllew%i gﬂﬂ ro" |rre ectjve of the
timng signal [err] 3R® i#iﬂ F VS (% L PART | eve

(logic "0)) Lriespeshi g o tg%%edregtogfdb;'&n%ofeéfgéubfg é;r?égy- As a
which receives the timing signal gym generated in
the later-appearing control.signal generator TG and
&“'_ the killer signal ¢KL generated by the later-appearing
redundancy circuit. |
10 As will be explained later in detail with refer-
ence to Figure 3, ;he killer signal g, is brought to
the high level (logic "1") when a redundancy memory
array (spare memory array).R—ARY, which is provided
in order to relieve the fail bits, is used. Accord-
15 ingly, the timing signal'¢y described above falls to
the low 1evei (logic "0") irrespective of the timing
g: signa} Zym and the.selecting signal also falls to the
low level (logic "0") irrespective of the decoded.
signal described already. As a result,_ﬁhe comple-
20 mentary data line pair inside the memory array M-ARY
are not connected to the eommoq cb@plemegtary’data
lines via the column sw1tch. i
When the memory array M-ARY is selected on the

other hand, the killer signal ¢& ) falls to the

_ _ KL ‘PkRr
25 low level (logic “Of)- Since the timing signal ¢ym



20 nentary data line pair

15 -

descri bed above rises to the high | evel

nmon conpl enentary data |ines via the colum sw tch.

anray MARY is selected, on the other hand, the killer
the 25 low level (logic "0"). Since the timng signal [err] gy
|'s to the low level in this instance, the timng signal [err]
(logic "1") in response to the fal

i nside the nenory array M ARY are not connected

2%

When t he
signal [err] -,

~of the former, thus forming the selection signal in accordance 5 with the
decoded signal described above. As}ﬁ result, the eight conplenentary data
t

line pairs in accordance with the

] [ e- di ]
| e i tarts & ARG Pk, AR, BRIR 10k OnFéﬂf’&@%F%%”p 0 cons!
: ; : d | t, er .for wite. e
th gu? ats% a 12 L&Qrf %%g%?é?ﬂ'e%nggﬁa%%?ﬁ %%J?ézbgpkl}l&f?’gﬂ'&%ﬁ&z, which is made

operativegy§id hﬁji iy i) Re boh8ad o2 hedFRh T Bzd ta% ehendata o

and are then ap

ied to the output term nal en execdtin

ernal conpl enentary address signals a0

| ementary data
I/ O consists

ut put buffer
gthe wite

oper at i Gihud ForMins ded aséDateidhesqouan g blecsuhgipal terninal DA are

.applied to the common conpl enentary data

dat a ¢ niitibuiHeerdelasded beilgRalvaesthebed above. as a

10

15

20

25

result, the eight complementary data line pairs.in
accordance with the internal complementary address
signals a0 through'gp-l are connected to the corre-
sponding common complementary data line pairs via
the column switch. | |

An input/output circﬁit I/0 éonsists of a data_
optput'buffer for read and a data input buffer for
write. The output signals.of one of the main aﬁpli-
fiers MAl and MAZ,'which is made operative at'the

time of read, are amplified by the data output buffer

" and are then applied to the output terminal DA. When

executing the writé operation, thé write data that.
are gl?en to the external terminal DA are applied to
the common compleméntary data line pairs CD1l and CD2
via the data inpﬁﬁ buffer described above. The.
signal route for this write operation is ﬁot shown in
the drawing to simplify the illustration. -
The data output buffer and the data input buffer
are operatéd éémplementarily by control'éignalé not

shown, though such an arrangement is not limitative,

line pairs CD1I and CD2 20 via the



signal route for this wite operation is not shown in the draw ng S
simplify the illustration. The data output buffer and the data indgzégg%fer
are operated conplenentarily by control signals not 25 shown, thou ch
an arrangenent is not limtative, - 16- in particular. The control .
signa{/generator TG generates various kinds of timng signals necessary for
the nenory operation upon receiving two external control 5 signals (chip

- select signals) CS, wite enable signals WE and the output signals (change
detection signals) [err] of the address thansition detector ATD which will
be described next in detail. Figure 5is a circuit diagram show ng an
exanpl e 10 of suegh partdddrless transition detector -provided for the col um
address signals CAD. The address transition detector consists of
excl usi ve- OR ci r cui t FHeeragntanlomfionak rgener 2hor eTEi generetesidr ess signal s
[err] to [err] and the delay 15 signals of the address signals forned by
passi ng the | at V@rigusodgmdselofy tining 1319pals PECEEFAFY 508 BRPOR circuit
ORl receiving the output signals of these exgclusjve-OR circ ugh the

construction is TfRACT ARSRIVED HPPUrtT Tt B 09 28Y° eXt?%%ﬁfgééﬁEégfhe
address si angl s ShaNGS (Al |5 L 10154 POF 881 Ah2s 0L LRg,Rg0ress sional s
| | signals WE and the output signals (chénge detection

signals) @ of the address transition detector ATD

— | which will be described next in detail.
Figure 5 is a circuit diagram showing an example
10 of such an address transition detector -provided for
the column address signals CAD.
| The address transition-detectof consists.of

exclusive-OR circuits EX, through Exn'_1 which receive.

the address signals ao to a _1 and the delay

13 signals of the address signals formed'by passing the-

latter through delay circuits D to D,_,- and

o S an O%'cirquit OR1l receiving the output signals of -
these exclusive-OR circuits, though the construction
is not limitative; in particular.

20 When any of the address signals change, that is,

when the potentials of the address signals change,
the address trahsition detector detects this change
and generates.a change detection signal of the address

signal.

25 In the embodiment described above, an address



the address transition detector detects this change and generates a change=!

detection signal of the address signal. 25 In the enbodi nent descri bed
above,
- RAD, /4

g the same construction as that of the address transition .
det e¢#pr/for the col um address signals CAD is provided, though not o/
i m{ ve in 5 particular. Wen the excl usive-OR between the out- put
signal of the address transition detector for the colum address signals
CAD and that for the row addressygignals is obtained, the output signals
[err] of an address transition detector ATD is produced. 10

Accor di r¢ansiwieon aatedtdhet ol dfs Srew JaadisesSr Eighalkerr] and [err] to
[err] change, the address transition detector ATD produces the change
“detecti ®ADSI ading ethid sHme heoresicmestsicn gaal shas o€sphase to the change.
15 In this enbodi ment, redundancy nenory arrays R ARYl and R-ARY2 are
provi deddfize sishe meavsirtyi any rédete doaRVBonnthet ¢RVamnr adgeessvel y. There is
al so provided. a redundancy circuit RC consisting of those address nmenory
circuit sighiadls €8 ds hBTQW4fe<s thopgh snebrlimitativef @dtive data lines to

which fail bits (defec- tive nmenory cells) are connected or -the data |ines
whi ch aPar&iGulag . r chary the ipclusivenORJapkygen the out-

put signal of the address transition detector for
the column address signals CAD and that for the row
address signals is obtained, the output signals ¢

of an address transition detector ATD is produced.

10 Accordingly, when any of the address signals ao

to and ao'to -1 qhange, the address

a
n-1
transition detector ATD produces the change detection
signals ¢'of the address signals in response to the
change.

15 In this embodiment, redundancy memory arrays

R-ARY1l and R-ARY2 are provided for the memory arrays

M-ARY1l and M-ARY2, respectively. There is also provided o/

[ 4 .
a redundancy circuit RC consisting of those address

memory circuits which store the address signals for

20 the defective data lines to which fail bits (defec-
tive memory cells) are connected or the data lines
which are short-circuited, that is, the address
- signals (defective addreSS-signals) gelécting such

defective data line, and a column address comparisoh

25 circuit which compares the defective address signal

xR, addr ess - 17 - transition detector for the row address si gnal s



signal s (defective address signals) selecting such defective data-ling
a col um address conparison 25 circuit which conpares the defective &Eﬂh'f
si.gnal - 18 - with the address signal produced fromthe col um ad§
buffer C- ADB and detects whether or not the stored defective address S|gnal
is appljed to the dynam.c RAM 5 When t he address signal CAD

-desi gnates the defective address signal, the redundancy circuit RC detects
it and produces a killer signal for inhibiting t he sel ecting operation of
the defective data lines inside the nenmong arrays M ARYl and M ARY2. .10 At
the sane tine, the redundancy circuit RC produces the defective address
detection signahkgi i #heé Bd@ifesdVEL ﬁélc?fédﬁéga EpeR tReec¥lifint he
defective address detection S|gnal romthe redundancy. circuit RC, the
address 15 signalddrede thef £ L0YABBldaR8 Sabtétes whébBRendrt hotr eHandancy
selection timng signal [err] the change- over circuit COC produces those
sel ections si gnatotedrdbfRobivd s@dresst ibgnalaisi appphed 06 eheher the
redundancy nenory array R ARY1l or R-ARY2. It also 20 receives a nain
anplifier activelwiawid RAMs] and when the menory array M ARYL on the |eft
or the redundancy array R-ARY1l on the left is selécted, the change-over
circuit COC produces Whemcthe caddyess fegnflf@Daéeslgnates the

defective address signal, the redundancy circuit
RC detects it and produées a killer signal for
inhibiting the selecting operation of the defective
. data lines inside the memory arrays M-ARY1l and M-~ARY2.
10 At the same time, the redundancy circuig_RC.produces
the defective address detection signals to-a change-
over ciréﬁit_coc;‘ ) |
" Upon receiving the defecfive address detection
signal from the redundancy.circuit RC, the address
15 signal from the .column address buffer C-ADB and the
redundancy selection timing signal ¢YR,“the change-
1\ over Fi:cuit COC produces those selections-signals'p
| and R which select the data line pair of either the
reduﬁdancy memory array R-ARYl or R-ARY2. It also
20 receiveé a main amplifier active signal ¢ma énd when
the memory array M-ARYl 6n the left or the redundancy
array R~-ARY1l on the left ié selected; the change:cver
circuit coé produces an active signa1'¢maL for acti-

vating the main amplifier MAl on the left. On the

25 contrary, when the memory array M-ARY2 on the right



vating the main anplifier MAL on the left. On the 25 contrary, when the
menory.array MARY2 on the right - 19 - or the redundancy array R ARY2
'on.fﬁ%ﬂlight-is sel ected, the change-over circuit COC produces an active

. sigggggierr] for activating the main anpli- fier MA2 on the right. 5

- Theg "edundancy. circuit RC and change-over- circuit COC will be described
later in further detail with reference to Figures 3 and 4. Incidentally,
the selection timng signal" [err] for redundancy is set to the high |evel,
for exanple, 10 only when the redq@pqpcy menory array is used, whereby the

change-over circuit COC can sel ect the redundancy menory array. As will be

descri begd ithededunas Fﬁﬁfrﬁ-eARPZFbﬂufﬁeSriéﬁisiéi mng signal [err] is

produced on the basis of the defective address detec- 15 tion signal which
i s the gelledited,0tNe @&hdrite~+@ekin- cilasai/t CCOCUpro®ecedhangh sinil ar

redundancy nmenory arrays. are pro- vided for the |ater-appearing word |ines,
t hey arecmdwbtedghmam€$%¥uﬁbﬁ.écmithﬁisgnphéfmahniampbi;the“zo dr awi ng.
Figure 6 is a circuit diragram showi ng an exanple of the nmenory array
M ARY1, fiieduMd2non hepmightay R-ARY1 and its selection circuit that are
shown on one side (left side) in Figure 1
5 These redundancy circuit RC and change-over:
circuit COC will be described later in further
detail with reference to Figures 3 and 4.
_Ihcidentally, the selection timing signal Byr
for redundanéy is set to the high level, for example,
10 only when the redundancy memory array is used, whereby
the change~over circuit COC can select the redundancy
memory array. As will be described in detail with
reference to Figure 8, this timing signal ¢YR is
produced on the basis of the defective address detec-

15 tion signal which is the output'signal of the redun-

dancy circuit RC.

'Thqugh similar redundancy memory arrays are pro- o

Videdlfor’the later-appearing word lines, they are
omitted from Figure 1 for the'simplification of the
20 drawing. |
Figure 6 is a circuit'diagram showing an example
of the memory arfay M-ARY1l, redundancy memory array
R-ARYl and its selectioﬂ circuit that are shown on
one side (left side) in Figure 1.

25 In the following description, an insulated gate



25 In the follow ng description, an insulated gate -2 0- field
effect transistor (hereinafter referred to as "MOSFET") is a MOSFET of
n;channel type, unless otherw se specified. In this enbodinent, eight
of common 5 conplenentary data line pairs [err] - [err] and [err] -
are formed in order to enable read and wite in the 8-bit unit, thoug
construction is not particularly limtative. Though not limtative in
-particular, the redun- 10 dancy nenory array R-ARYl includes eight sets of
conpl enmentary data line pairs [err] = Rebr} and - [err] a plurality of
word-lines fornmed to cross the conple- nentary data |ines and connected to
t he row decoder fRebD8Reffedta frlamsdlsitor ofhereioraf teat | e fareadjetb at 15 t hese
points of intersection in accordance with a predeterm ned rule. The nmenory
array M ARY1 i sa8ofMOSEETSN dspl &- MOSHET wivfanum+tchanngel tpews havi ng
mutual |y the same_constructign, though this arrangenent is not limta- 20
tive, in particUpaessegthesmwisenspecitfdeday is constituted in the sane way
as the redundancy nenoré array_ R- ARY1 descri bed above, though not

particularly limtedIPh 0& mEiEE GRELARE GARRAY array
I ncl udes eight sets.of conmpl enentary data. in 5 pails, a ity of
rngamp&egﬁggeryhggga 1ind palrs.%ﬁio - 6617 aﬁglﬁﬁﬁé

“word |ines f

—

- Eﬁf7 are formed in order to enable read and write
in the 8-bit unit, thoﬁgh the construction is not

— éarticularly limitative.

.Though not limitative in particular, the redun-

10 dancy memory array R-ARY1l includes eight sets of
.complementary data line pairs D - b7 and ﬁ; - 57,

a plurality of word lines formed to cross the comple-
mentary data lines and connected to the row decoder
R-DCR, and.a plurality of memory gells arranged at

15 these ?oints of intersection in accordance with a

predetermined rule. | _

. ' ?hé.memory array M-ARYl is composed of a plu-.
rality of unit memory arrays having mutually the same
construction, though this arrangement is not limita-

20 tive, in particular. Each unit memory array is
constituted in the same way as the redundancy memory
array R-ARY1l described above, though not particul}rly_
limited thereto. In other words, one unit memory

array includes eight sets of complementary data line

25 pairs, a plurality of word lines formed to cross these



- 21 - conplenentary data line pairs and a plurality of nenory cells
arranged at these points of inter- section in accordance with a
etiggmined rule. Sense anplifiers are connected to the conple- 5 nentary-,
Qe pairs., respectively. In the drawing, these sense anplifiers.-are
er represented by "sense anplifier AS1" for sinplifi- cation. {be
swtch CGSW consists of a plurality 10 of unit column sw tches
[err] - [err] Each unit colum switch has the same construction, though
this arrangenent is not particular :%el imtative, and includes MOSFETS in
t he nunber corresponding to the “hu r~of data lines in the redundancy

menory array 15 R- ARYL _and.i.n .t uni't ry, array.. In.other words, one
uni t co‘? r%%i/%ﬂf?gﬁr?'n%faﬁ‘ias lé'll?t?og:‘l e a.“g{%d’\é’s“ﬁ%ﬁ?\/& s. The gates of the
MOSFET I ng._. ' 2L.Um W - . by |n common. The :
conpl e%neénrgéa% %%?gg ?%Etaﬁ%.grds?‘ns‘\tﬂﬁtégr ( J&%%;ln%e#r%mry- array R-ARY1
and in ddee 1k t s FREBEY rARhRLS With' la prleffdde AMihdPASL &d to. the

correspondi ng common conpl ementary data |ines through the MOSFETs in the

correspondi NgeplSet afBh¥FIesd biReTdntledted &d ltte [@mg1eln the drawi ng,
only the redundancy 25 nenory array R-ARYl and the corresponding unit

col ¥m mentary data line pairs, respectively. In the

drawing, these sense amplifiers are_altcgethér
represented by "sense amplifier AS1" for simplifi-
cation.
The column switch C-SWl consists of a plurality
10 of unit column switches C-SWL - C—SWLn; Each unit
column switch has the same construction, though this
arrangement is not particularly limitafive, and _ ;;
includes MOSFETs in the number corresponding td theh |
number of data lines in the rédundanéy mémory array
15 rR-ARYl and in the unit memory array. In other.wordé,
one unit column switch in this embodiment includes 16
MOSFETs. The gates of the MOSFETS forming the unif
columk éwitch are connected in common. |
The complementary data line pairs in the redun-
20 dancy memory.array R-ARY1 and in the unit memory

arrays UMA, - UMAn are connected to the corresponding

1
common complementary data lines through the MOSFETs
in the corresponding unit column switches C—SWLO,.
C-SWL; - C-SWL_. In the drawing, only the redundancy

25 memory array R-ARY1l and the correspohding unit column



-"22 - switch (redundancy colum switch) C-SW are shown in detail. In this
enbodi nent, each unit nmenory array [err] and each unit colum switch [err]:
-.Jerr] have the same construction as the redundancy 5 nmenory array R-
and the redundancy columm switch [err], respectively. However, 16
[err]iform ng the redundancy colum swtch (unit colum switch) [err]
corresponding to the redundancy nenory array R-ARYl are subjected to the
switch control by 10 the output signals L fromthe change-over circuit
COC,. but 16 MOSFETs formng the unit colum 3w tch, which are provided
so as to correspond to the unit nenory array, are subjected to the swtch
control by the §yﬁé@bidweﬁqydﬂasyrQQXQMQ g9l tiol) decSllerax®e Ddfown5in The
input termnal of the main anplifier is connected to each conmon

conpl enentary d&e&aiilne J& rthig SRRAGHISDL i GREN eR It JPGMOTY RETAY €
provided in this enbodinent. These main anplifiers are altogether _
represented by UMBiin —aff a9 gach fepit ¢l ve cSWieeh GOSWL, - The

construction of _t nMegor Il and the ljke in detail. will_be_described
later with ref etce'%@é‘nt goal’—‘%/eg&?’ﬁ £ AR R FHRT B PR o rIRTIRAARYS, cr i bed
above, the desi - bi | 1_can_,be r e 25. desired
unit nmenory grr?in%ﬂ'gy aﬁplrﬁgg{%@exﬁ%rn% € é&é&&é;ﬁc} S61 by s"?lg&
C-SWL _, respectively. However, 16 MOSFETs Q -0
(o] P ¥ sl sl6

forming the rédupdancy column switch (unit column

12 switch) C-SWLo cofresponding.to the redundancy memory
array R-ARY1l are subjected to the switch cbntrol by

10 the output signals L from the change-~over circuit COC,.
but 16 MOSFETs forming the unit colﬁmn switch, which are
provided so as to correépogd to the unit memory
array, are subjected to the switch control bﬁ fhe
' selection signals from the column decoder C-DCR.

15 The input terminal of the main amplifier is
connected to each common complementary data iine pair.
Accordingly, eighﬁ main amplifiérs are provided in
this ;mbodiment. These main amplifiers are altogether
representéd by "main amplifiér MALl" for-simplification.

20 The construction of the memory cell and the like
in detail will be_described laFer'with reference to
Figure 2. °

According to the construction described above, the

desired 8-bit memory cell can be selected from one

zs.desired‘unit memory array by applying the external



- 23 - address signals RAD and CAD to the dynamic RAM In other words, it

IS possible to select such a nenory cell, anong a plurality of menory cells
.copretted to the word line selected by the row 5 decoder R-DCR, which is
fed to the conple- nentary data line of the unit colum switch . '
ed by the colum decoder C-DCR or by the change-over circuit. HeLe,
erm"selection of unit colum sw tch" nmeans that the MOSFETs 10
formng the unit colum switch are turned on by the selection signals from
t he col umm decoder C-DCR or by the output signals fromthe change- over
circuit COC. Though the constructi 6n28n—the left side of 15 Figure 1 has
been descri bed, the right. side has al so the sane construction. ILf any

def ect i REGRETSy Final o RAR 209, ¢AR & ERGefBR™AF BYMUMAL, for exanpl e,
the unit._colum switech CSW1 corresponding to fhis unit 20 nmenory arra
[err] i gnn&t%'?é YOESF by & 1 &Y g%cg‘aegeifﬁ%:ﬁ?cﬁnst ead, the ﬁni t d

col um %M%E%QE&EQQQJSE%Hﬁ?iﬁ%ﬁﬁfﬁ%%g%ﬁgﬁéécﬂegé§ céff§ shown) .0 arranged

SO as to COorréspon nMenory array R-ARY2 is

sel ect edordd Weld e il Vot R ALEUtDa 9By akhe EB,OLher words, if any

def ect
-5 decoder R-DCR, which is connected to the comple-

mentary data line of the unit column switch
selected by the éolumn decoder C-DCR or by.the | g;
change-over circuit. Here, the term "selection
of unit column switch" means that the MOSFETS
10 forming the unit column:switch are turned on by
the selection signals.from the column.decoder
C-DCR or by the oﬁtput siénais from the change- : 3 g;
over circuit COC.; | | N
Though_thé cbnstrﬁction on the left side of
15 Figure 1 has‘béen descfibed, the right side has
also the same construction. |
If any defective memory cell exists in the
unit ;eﬁory'array UMAl, for example, the uniﬁ '
column switch C—SWLl'corre5ponain§ to this unit
20 meﬁory array UMA, is not selected by the cqlumn
decoder C-Dcﬁl; instead, the unit column switch
C-SWL, or the unit column switch C-SWR, (not shown)
rarranged so as to correspond tb the'right rédundéncy
memory array R-ARY2 is Selected; as will be laﬁer

25 explained in detail. 1In other words, if any defect



-"24 - exists in the nenory cell or the like, selection of the unit menory
array including that nenory cell is no |onger nmade. |nstead, selectig
changed over to the redundancy nenory array R ARYl or R-ARY2. 5

tthe present invention will be explained in further detail. For ease
conpreheni son, the nenory array M ARY1l, the redundancy nenory array
and t?T/Ilke are shown for only one of conple- nentary data line pairs. 10
In Figure 2, there is shown a definite exanple of the nmenory array
(including the redundancy nmenory array) ahnd4ats selection circuit on one
side (left side). The dynanic RAM shown in the drawi ng has a nenory 15

capacity of aboyy 2o Kb tenhé Zm éfzéerlzgf iAd ?%ﬁé) , skaeghohhbg val ue

is not limtative In partlcu nce It 1s of 6Ite construction, the

address si gnal FEHECEH§ES$§m6%y8aPt$ Pﬁcﬁ@diﬁ%stﬁhﬂnﬁéﬁofyocémloﬂgh AT
whi |l e the address signal CAD consists of 7 its of address signals

[err]. Theo axbKeSs Haddal Pnéfeddp $8RéctDOhEEPOBHEANGEAL beepi ghest
order address signal [err] though it is not limtative, in particular. A
pair of rows of tdiethenpsdurndimyy MheéihYty aserap R+AB¥1rareH-ARY2he
representatlve and the. input and

5 Next, the present invention will be explalned

in further detail. For ease of comprehenison, the
memory array M-ARY1l, the redundancy memory array
R-ARY1 and_the like are shown for only one of comple-
mentary data line pairs.
10 In Figure 2,.£hefe is shown a definite example
~ of the memory array (including the redundancy memory
array) and its selection circuit on one éide (left
side). |
The dynamic RAM shown in the drawing has a memory
15 capacity of about 256 Kbits (256x1,024 = 262,144 bits),
though this vaiue is not limitative in particular.
o since_it is of the bite construétion,-fhe address -,
siéﬂa; RAD consists of 8 bits of address signals Ao
through A, while the address signal CAD consists of 7
20 bits of address signals Ag to A ; " The address

13 _
signal ag is one that corresponds to the highest order

address signal a__,, though it is not limitative,-in
particular.
A pair of rows of the memory array M-ARY1l are

25 illustrated as the representative and the input and



-25- out put nodes of the nenory cel

out put nodes are connected to the

descri bed,15. above.

lied to the latch
C|rCU|t°PﬁPgﬁgHﬂ&%%ﬂq F% (Wéﬁ#%feﬁﬁgiEﬁgnfgggrA?hﬂﬁgﬁpngf pa?t|cﬁlaflg
I t at t I lied
tL?LuShE%SFgﬁPg ﬁ%sgﬁéﬁﬂéﬁﬂiég s [e qlﬁogn&T%ecﬁégglpo&érasafthESIECSFETs
ed ac E%BEE drfe eI, 0L § Nor SEGRS180PL I Tiers SA arranged

for the's rows. Conplenentary timng signals [err] for activating

t he Se”x’%@n%ﬁﬁ?&' 2825 19ALEa AP | B! dLek fpr@éee@hﬁ:?n@é MOSFETs [err] and
conpl enentary”~tim ng

[err]

5

10

15

20

25

regularity as shown in the drawing.
As represented by a MOSFET Ql4, the precharge

circuit PCl consists of a switch MOSFET interposed.

between the complementary data line pairs D, D.

The sense amplifier SA consists of a CMOS
(compleméntary type MOS) latch circuit which in
turn consists of p~channel MOSFETs Q7, Q9 and
n-channel MOSFETs Q6, Q8 as the representative and
its pair of input and output nodes ére connected to
the complementary data line pairs D, D described
above. A power source voltage Vo is applied to
the latch circuit through parallel p—chénnel MOSFETs‘
QlZ’_°13’ though not particularly limitative, and an
earté potential Ves of the circuit is also applied
throuéh'parallel n-channel MOSFETs QlO' Qii' These
power switches MOSFETs QlO' Qli and Q'l'z,'Q13 are
used in common for the sense amplifiers SA arranged
for the similar rows. | -
Complementary timing signals_ﬁpal, Béal fof'
activating the sense amplifiers SA are applied to the

gates of MOSFETs Qld; Q5 and complementary timing

consi sting of swi tches MOSFETs QL5

j)l enentary data line pairs D, D

i

to QL9 and an MOS capacitance are connected to a pair of conple- nentary
-data line pair Db Dwith predetermined 5 regularity as shown in the

dr g. As represented by a MOSFET Ql4, the precharge circuit PCl consists ’
of 'sWi tch MOSFET i nterposed between the conpl enentary data |ine pairgD,

D. sense anplifier SA consists of a CMOS 10 (conpl enentary type MXS)

1 at circuit-which in turn consists of p-channel MOSFETs 07, @ and

n- channel MOSFETs 6, (B as the representative and its pair of input and



-726 - signals [err] nore del ayed than the timng signals [err]
applied to the MOSFETs Ql1, QL3. This arrangenent is enployed in
limt the current by MOSFETs [err] having 5 arelatively lowc uctjiance
and thus to prevent the drop of the |evel of the data |ines when
anplifiers are operated.by the delicate read voltage fromthe ne Cel | s.
After The potential difference between the conplenentary data lines is 10°
expanded by the anplifying operation of the.sense anplifiers SA MOSFETs
[err] having a relatively |arge conduct agce are turned on to speed up their
anpl i fying operation. Thus, the high speed read operation is carried out
whil e preventingiighald @ 15 @ _ thendighdé Eapeédothahethonpimimat ary data
lines by dividing the amf&4yi Rffoperation of the sense anplifiers into two
stages. Only onsignads @ %1;i&ngffarefappliemdtbiube)M@SFEﬁs row decoder
R-DCRis shown as the reffssentd 20 tive. For exanple, the word |ine
sel ecting si gnalQlflor Qli3e f @hisvaunrangmsent genempleyedyimnor@®®d circuit of
a CMOS type consisting of n-channel MOSFETs [err] receiving the address
signals a2 - a6 tendipidhdhes|cWEEIET PHMOSFERS Qpp, Q;, HEingtput of  this
NAND circuit is inverted by - 27- ' '

.5 a relatively low conductance and thus to prevent '

the drop of the level of the data lines when the
sensé amplifiers are operated by the delicate read
Qoltage from the memory cells. After the potential
difference between the complemehtary data lines is
10 expanded by the amplifying operation of the sense
amplifiers Sa, MOSEETS'Qll, Q13 having a relatively
large. conductance are turnéd on to speed up their
amplifying operation. Thus, the high speed read
operation is carried out while preventing the drop
15 of the high level of the complementary data lines by
dividing the amplifying operation of the sense
o amblifiers into two stages.
Bnly one circuit portion (for four word lines)
of the réw decoder R;DCR is shown as the representa-
20 tive; For example; the word line selecting signal
for the four word.lines is generated by an NAND
circuit of a CMOS type consisting of n-channel
MOSFETs Q3, - Q36 recéiving the address signals
a2 - 36 and p-channel MOSFETs Q37 - Qdl.

25 The output of this NAND circuit is inverted by



a CMXS inverter IV1 and is then transmtted to the gates of MOSFETS [erf]"‘

t hrough MOSFETs Four kinds of word line selection timng 5 signals [err]

‘to FEN'] consisting of the com bination of the decoded signals obtained by

g the address signals [err], a and the word line selecting tim-ng

£ [err] are transmitted to each word |line through MOSFETs . [\ewr]
10 degcri bed above. To fix the word lines to earth potential at the
time of non-sel ection, MOSFETs @3 are provi ded between each word

line and the earth potential terminal of the circuit and the output 15
signal of the NAD circuit is appli2dd-to their gates. Resetting MOSFETs Q

Q are provided.for each word |ine. Wen reset signals [err] are applied,
t hese résgﬁpﬁn@nmggqgﬁs%ﬁka%ﬂﬁrﬁﬁi%#F%nﬂrﬁﬁﬁmb6¥%34t90 tial of the
selected word line is reset to earth potential of the circuit which is the
non- sel &B€i GALES Oft MASFRTS Qespe®at ot?ﬁ%“%n%q)?%%ﬂ s. As represented by
MOSFETs [err], the colum switch C SWsel ectively couples the conple-"
25nentapysd5t93urnes D, Dto the conmon conpl enentary - 28 - data lines

D, 0. The 58leoLiQRe ¥ Bodd 24D SRL U CE S O DR i 5 appl ied to
5 signals 8,5 to | ¢xli cqnsisting'of the com-
bination of the decoded signals obtained by
decoding the address signals ao, a, and the word | ;J
line selecting timing signals'¢x are transmitted'
to each word line through MOSFETs Q54 -'Q27
10 gescribed above. | - '
To fix the word lines to earth potential
at the time of non-selection, MOSFETs Q59 - Q4 - _ \U
are providea'between each word line and the earth
potential terminal Oflthe circuit and the output
15 signal of the NAD circuit'is applied to their
gates. | | o
Resetting MOSFETSs Q, - Q5 ére_provided.for
each ;ord line. ﬁwhen reset signals #éw are applied,
these resetting MOSFETs are turned on and the péteh-
20 tial of the selected word line is reset to eart?
potential.of the circuit whibh_is £hé.non4se1ection
potential with respect to the memory cells. :
As represented by MOSFETs.Q42'and Q3 the.

column switch C-SW selectively couples the comple;

25 mentary data lines D, D to the common complementary



t hese MOSFETs [err]. A precharge MOSFET 044 similar to MOSFET 14 5
descri bed above is interposed between the common conpl enentary data |ines
CQh and CD. A pair of input and output nodes of the main anplifier MA
havi ng the same circuit construction as the sense anplifier SA are
connected to these common conple- 10 nentary data lines CD, CD. The
| hput -out put. circuit 1/0O consists of the data input buffer DIB and a
out put buffer DOB. These input and output buffers are operated
conplenmentarily by the timng signals2ge~] though this arrangenent is not
particularly 15 limtative. As the redundancy nmenory array in this enbodi- -
ment, two word ldfwes (fhdRED) EBI (e Sp@lect dvhasiigaalhfrpmi theof

conpl enentary data line pairs (R-ARYl) for the spare colum are provided,
though this i s naslutth pdedodet aC+DCRi Dt appYied MISERESg@iEs- of are
provided to select these two word Iines and MOSFETs [err] are provided to
sel ect a pair oftlesepIMOSFETS @y, da@pqline pair as the representative pair '
of the eight sets of the conplenentary data |ine_pairs 25 described above.
The menory array (i ncA upiFechaxgriMRSEET Rgpr §18ELay) tor BRSPEENQ jt s -
selection circuit -on the other side (right side) are copstructed in the

sanme way as sesdesexikedabove is interposed between the common

complementary data lines CD and CD.. A pair of

input and output nodes of the main amplifier MA,
having the same circuit construction as the sense
amplifier SA, are connected to these commoﬁ comple-
10 mentary data lines CD, CD. The input-output circuit
1/0 consists of the data input buffer DIB and a dafa
output buffer DOB. These input and output buffers
are operated complementarily by the ﬁiming signals
¢rw' B;;, though  this arrangement is not particularly
15 1limitative. |
'As the redundancy memory array in this embodi-
i - ment, two word lines (R-ARY1l') for the spare row aqd
-eighé p;irs.of complementary data line pairs (RjARYl)
for the spare column are provided, though_this is not
20 particularly limitative. MOSFETs Q47 - Q50 are
- provided to select these two word lines and MOSFETS
Q,s and Q,, ére_provided'to select a pair of comple-
menﬁary data line pair as the representative pair of

the eight sets of the complementary data line pairs

25 described above.



5 ~ In this enbodiment, two sets (RCl, RC2) of the redundancy circuits
are-=provi ded for the spare colums, though not particularly Iimtative. The
dancy nenory array R-ARY1 or 10 R-ARY2 in accordance with the

ve address detection signals [err] from these-two redundancy \J/

s RCl, RC2." The change-over circuit COC generates those timng
signa¥s [err] which nmakes the main anplifier MAL or MA2 sel ectively 15
operative, the main anplifier corresponding to the selection signals L or R
for the redundancy nenory array R-2RY1 or R ARY2 and to the r edundancy
menory array R-ARY1l-or R-ARY2 selected by the selecting signal L or R 20
Figure 3 is NG MEAQTYYidkFadn St MLl nG EsSrRianey Fﬂg°F¥dundancy circuit

descri bed abqve. . Thqugh pot limtative, one set of e redundancy circuits

consist?rﬁﬁyﬁeﬁﬁﬁfigE%ﬂﬁk%ﬁsiﬁF ?ﬁ?*ﬁﬁﬁﬁ&r%%&?egﬁogg?ng to the bit nunber )

of addre signals,, 25.i.nto which the defective address _signals are _ E
o%?xer-_ %g%e_ (fd'(ﬂhets X aris o%o%??%‘ﬁﬁ‘%gi it ﬁlge siﬁ%‘gnu nber and one :

witten,

enabl e &5§ngtaggagﬂgg raw g, one menory circuit for storing one
def ective®address Signal, one address conparison 5 circuit and one enabl e

cirguit are ihl ygli'Aldfbodiment, two sets (RCl, RC2) of the

redundancy circuits are provided for the spare
columns, though not particularly limitative. The 3;;
chan§e40ver circuit COC is provided in order to
select either the redundéncy memory array R-ARY1l or
10 .RQARYZ iﬁ'accordancé with the defective address

detection signals'A ’ ACR'from these two redundancy

CL
circuits RCl, RC2. The change-over circuit COC _ O
generates those timing signals malL’ ¢maR which

makes the main amplifier MAl or MA2 selecéively

15 operative, the main amplifier corresponding to the
selection signals L or R for the redundancy memory -
array RfARYl or R-ARY2 and to the redundancy memory
arra;.R-ARYl of R-ARY2 selected by the selecting
signal L or R. | )

20 Figure 3 is a circuit diagram showing an e#ample
of the reaﬁndancy circuit described above.

Though not limitative, one set of the redﬁnéancy

circuits consists of memory circuits, in the number |

corresponding to the bit number of address signals,

25 into which the defective address signals are written,



Terminals P1 to P4 are programvoltage feed termnals for witing the
defecture address signals. Wien witing the predeterm ned defective address
si,gnal s, a power source voltage vcc is 10 applied to the termnals Pl
and earth poten--tial of the circuit is applied to the termnals P2,
The aggb[e circuit consi.sts of the following circuit elenents. Loa
MOSFETS Q47 aid driving 15 MOSFET (48 form an inverter .and the drai
gate of the | oad MOSFET Q47 are connected to the term nal P3. The ou
node of this inverter is connected. to the gate of a driving MOSFET Q49 for
blowing a fuse FI. The fuse F1 is interposed between the drain 20 of this
MOSFET Q49 and tads rtesrsnmiommpddisonl ¢iscsbtscini theosamet mambert andt er m nal
P2. The gate of MOSFET Q48 is connected to the termnal P4. A resistor 2

is interposed benge@anabie teirgwiast. P4 and the power voltage V .. The fuse
F1 is made of polysilicon, cc 25 though it is not particularly linmted
t hereto. Wen - 3fn the drasiner PR JEBPEY t FHECRHEr £QE SERRMNE are

witten, the power voltage V " is applied to the terginals P1, P3 and
earth pot ent ioRe &e ide afdress oHhIRal. ( Pe hRdEER ST nGPEPESISEN 5

Accordingly, ér“éf¥é&§é“££§1§§2'é§ﬁki§ é¥£gggtogre illustrated.
Terminals Pl to P4 are program voltage
feed terminals for writing the defecFure add;ess
ot signals. When writing the predetermined defective
address signals, a power source voltage Vee is
10 applied to the terminals Pl, P3 and earth poten-
tial of the circuit -is applied to the terminals P2,
P4.
The ehable circuit consists of the following
circuit elements. Load MOSFETs Q47 and driving
15 MOSFET Q48 form an inverter and thé drain and gate
of the load MOSFET Q47 are connected to the terminal
o P3. The output node of this ?nverter is connected.
to th; éate of a driving MOSFET Q49 for blowing a
fuse F1. The fuse Fl is interposed between the drain
20 of.this MOSFET Q49 and the terminal Pl and its source
is connected to the terminal P2. The gate of MOSFET
Q48 is connected to the terminal P4. A resistor B2
is interposed between the termina; P4 and the power
voltage V__. The fuse Fl is made of polysilicon,’

25 though it is not particularly limited thereto. When



a current flows through the fuse FI and the fuse is blown, The follow ng
COMB inverter and latch circuits are provided in order to judge whether or
e 10 fuse F1 has bl own. One of the CMOS NAND gat es consi sts of

| MOSFETs @3, 4 and n-channel MOSFETs @5, b6 while the other
$ of p-channel MOSFETs b7, B8 and n-channel MOSFETs B9, 60.\Jhe
ode of one 15 of the NAND gates is connected to the input node of
t he vrher and vice versa, thereby formng a latch circuit. In other words,
t he out put node of one of the NAND gates is connected to the input node of
the 20 other and the out put nodé ofl the other is connected to the I nput

node of e, rai I h.elLrcyuit. The out put
signalstggkgﬁgg%?% roE%%%gﬁﬁéaﬁ%P%€1?ﬂ%£%E%F%%§€ﬁggdgg%ribed above are
transni (taqdel ,t A2 Pdwdititvdodeg Oyt he; EVES, 1 Dugr Lgr ef@nsi sting of - 32
- a p-channel MOSFET 1 and an n-ch@fnel FET @2 and to the gates of

MOSFETS t@bmiaRd sQFl a9 3 hndt hey ,_ifg-put ngQEeHEiQDeC:Pf thée NAND gates that
formthe latch circuit descr|be§'a ove. The out put signals of the CMOS

i nvert eciaceizpplsi appldddagaims of rCEES SPEH8P4(60 as the

5 Accordingly, the driving MOSFET Q49 is turned on,
a current flo&s through the fuse Fl1 and the fuse
is blown.
The following COMS inverter and latch circuits’
are provided in order to judge whether or not the
10 fuse F1 has blown.:
~ One of the CMOS NAND gateé consists of p—channei |
MOSFETs Q53, Q54 and n-channel MOSFETs Q55 , Q56 while
_the other consists of p-channel MOSFETS Q57, Q58 and
n-channel MOSFETs Q59, QGO. The oatput node of one
15 of the NAND gates is connected to the input node of
the other and vice versa, thereby forming a latch
circuit. ' - : . . o/
&n;other words, the output node of one of the
NAND gates is connected to the input node of the
20 other and the output node of the othef is connected
to the input node of one of the NAND gates, formihg'
the latch circuit. o _ .
The output signals taken out from the drain of
the MOSFET Q49 described above are transmitted to.the

25 input node of the_CMOS inverter'consisting of



ot-her input node of the other NAND gate formng the latch circuit and to
the gate of MOSFET (B0 which is juxtaposed in parallel wth the .hying 10
MOSFET Q49. An enabl e signal is produced when the output signal { tihe
ot her NAND gate is passed through the CMOS inverter consisting
p-channel MOSFET 61 and an n-channel MOSFET (62. In other words, 15 the
enabl € signal [err] is formed by inverting the output signal of the other
NAND gate. In the sane way as the enable circuit descri bed above, the
menory circuit into which the defective addpess signals are witten
i ncludes an inverter 20 which in turn consists of MOSFETs Q63, (64, a fuse
F2 and a driving peEhEhn@iSMOBFETBY \arki ranlin-dharddel MOSEERles an
MOSFET. Q66 which is arranged in parallel with the driving MOSFET 65 in
order to recei v@52hendnter thle gatessofSIMPSHETs=.QR3 drlde 055 iag ernal address .
signal [err] in the drawing) to enable - 33 - witing of the defective
addr ess si gnal sthihetheri inpgtt meder edfetaarariafe dhte NPND \gatERIr ess si gnal s,
the power voltage V _is agplied to the terminals P1, P3 and earth
potential 5 of thatcfepemi thet datish cdmauid dascribed gbave-writing
operation of the internal address sEgnaIs for designating the defective
date |ines, BhaThe output signals of the CMOS inverter are
- applied to the gates of MOSFETs 058, Q60 as the
other input node of the other NAND gate forming
el the latch circuit and to the gate of MOSFET Q50
which is juxtaposed in parallel with the driving
10 MOSFET Q49. _
An enable signal is produced when the output
signal of the other NAND gate is passed_thrdugh
the CMOS inverter-cpnsisting of a p-channel MOSFET
Q61 and an n-channel MOSFET Q62. In other words,
'15 the enable signa1~¢k is formed by inverting the
output signal of the other NAND gate.
In the same way as the enable circuit described
.,
above, the memory circuit into which the defective
address signals are written includes an inverter
20 which in turn consists of MOSFETs Q63, Q64, a fuse
F2 and a driving MOSFET Q65. The memory circuit
further includes an MOSFET Q66 which is arranged‘in
parallel with the driving MOSFET Q65 in order to
receive the internal address signal (e.g., the

25 jnternal address signal ag in the dfawing) to enable



limtative, for the. defective address signals, 10 will be explained. N- bi t
(7-bit in this enbodinent) internal address signals are necessary in order

to select a unit nmenory array including the defective data line pairs fronr{

ity of unit nenory arrays. 15 These internal address signals are -
as the defective address signals into the nenory circuit deschidded

anong~the internal address signals designating the unit nenory array

20i ncluding the defective -data line pairs, that is, defective address
signal a8, will be explained but-tBBs-holds true also of the other
defective address signals. Anong the defective address signals designating

25t he unit, ay_i.ncludi_ng ef ect i data - 34 - line pair
7 Uhe Wl £EBEVRY ﬁ%e§§f§%§§§F %&éﬁ%%%ss 9N&EE i gh [ evel . the MOSFET 056

IS turned on%é§%£§§ggﬁég %ﬁgtggeﬁggﬁgﬂTﬁ 3 WUdeS iy driving MOSFET Q65 is

turned off. or di'ng current does- not ow through the fuse F2
gggi égg?éﬁgétgﬁegﬁgﬁtg&rsrglngy& r ra&g*\&{lﬁ'caﬁ:{iﬁgfl ;i%e%g)g‘lg%?i \S/Iegggltz l'ine pair,
when thgodgﬁgcggyﬁiagdge§q,5bgn@hd[eggkthspggekggahOM/IeveIL_
5 ©Of the circuit, to the terminals Pz; P4.
Next, writing operation of the interﬁal address

signals for designating the defective date lines, that

limitative, for the defective address signals,
10 will be éxplained.
N-bit (7-bit in this embodiment) internal -
add;ess signais are necessary in order to select
a unit memory érray including the defective data
'line_pairs_from a plurality of unit mgmbry arrays.

15 These intermal address signals are written as the

defective address signals into.the memory circuit Q;

deécr}bed above. To facilitate understandiqg,.onlf-_
the internal address signal ae_amdng the internal
address sigﬁals.designating the_unit memory array
20 including the defective data line pairs, that is,
defective add;ess éignal ag, will be_explained buf
this holds true also of the other defective address
signals. |
.Among the defective address signals designating

25 the unit memory array including the defective data

K

To facilitate understanding, only the internal address signal [err] -



17 on the other hand, the MOSFET Q66 descri bed above is turned off and the
driving MOSFET G5 is turned on in response to the low |l evel. Accordingly,
the current flows through the fuse F2 and bl ows the sanme. In this,nanggf, _
wite to the fuse F2 is 15 effected in accordance with the potenti ~t he
defective address signal. a8. CMOS interter and latch circuit anal ‘

the enable circuit described above are provided in order to judge
or not the fuse F2 has blown. 20 The CMOS i nverter consists of a p-channel
MOSFET Q68 and an n-channel MOSFET Q69 agd-the CMOS | atch circuit consists
of p-channel MOSFETs Qr0, Q71 and Q74, Q75 and n-channel MOSFETs Qr2, Q73
and Qr6, Q77. Aliaddpaiz,cafpahesdef@dttiivd aidresd Sigfngl a?g‘% ichannel
MOSFETs Q78, Q79 and p-channel MOSFETs @8O, - 35 - @B1 that are
connected to thetf theehig@i8le@ed ,i thee MOBFED-Qffrie| tuMdBRERN (82, (B3 and -
n- channel MOSFETs (B4, (B5 that are connected to the fornmer B2, B3 in
series and a CMcespaunset e Ith2 high levethehikerthe driting signal a8 is
applied to the gates of the MOSFETs 079, (B0 descri bed above and the

i nverted si gnal gl@ﬁ'f'§1'896\§/nilé_h tuyneg AL by AGRRKIINEEE e the i nverter

V2, is applied to the gates of the correspqnding MOSFETs (B3, @B4. The

def ecti ve adére§§r§P§ﬁag§e§8n&ﬁdf&@%ﬂﬁhﬂﬂﬂﬂhthe fuse F2 and :

the latter is not blown. Among the defective

address signals designating the unit memory array

&;' " including the defective data line pair, when the

defective address signal ag is at the low level,

10 oﬁ the other hand, the MOSFET Q66 described above

is turned off and the driving MOSFET Q65 is turned
on in responsé to the low level. -Accordingly, the
current f£lows throuéh the fuse F2-anq blows the |

same. In this ménner, write to the fuse F2 is

15 effected in accordance with the potential of the

| .defective address signal ag-

'&44' QMQS interter and latch circuit analogous to .
the egable circuit described above are provided in
order to judge whether or not the fuse F2 j,q blown.

20 The CMOS inverter consists of a p-channel MOSFET
Q68 and an n-channel MOSFET Q69 and the CMOS latch
circuit consists of.p—chanhel MOSFETS Q70, Q71 and
Q74, Q75 and n-channel MOSFETs Q72, Q73 and Q76, Q77.

An address comparison circuit consists of p-

25 channel MOSFETs Q78, Q79 and p-channel MOSFETs Q80,



the CMOS latch circuit are applied to the p-channel MOSFETs and the

n-channel MOSFETs in the cross arrangenent such as MOSFETs Q78, (B5 and

. MOSFETIs. 81, @82. 15 It will be now assuned that the internal address -,
' @8 of the high level (logic "1") is stored-as the defective address

) the menory circuit; the fuse F2 is not blown in this instance,/ so
output signal a8 of the COMS latch circuit is at the 20 high.leve
while a8 is at the low level. Accardingly, the n-channel MOSFET (B85 and

t he p-channel MOSFET (B2 are turngd-on. Wien the external address signals
CAD (A8 - Al14) which-bring the internal address signal a8 to the |ow 25

level argppMd€thtd ddinsvbadi €o ROMeSBoamekOQws,t @79 in 36 - or read the
data, the p-channel MOSFET Q79 is turned on by the 1ow | evel internal

addr ess s, 38 clodithd heMosrimengB2)YO8BBT agB4 ni-ehiawhead on by the |ow

| evel internal address 5 signal a8 which is fornmed by inverting the phase
of a8 bWMAdrRET\VEE4 £rQ85/2hdt ahe Sconnaetedwitenthie fdeheet i ve address
signal witten into the nmenory circuit does not coincide with the interna
addr ess G8n 418 Apipl | =k ileds tand ha GMASessveompar I¥@n circuit by nenory

access, the potential of the coincidence signal ac8 from
5 The internal address signal a8 is applied to

the gates of the MOSFETS Q79, Q80 described above
and the inverted signal of a8, which is formed by
inverting a8 by the iﬁverter vz, is applied to
the gates of the-corresponding MOSFETs Q83, Q84.
10 The defective address signals a8 and 38 latched by
the CMOS latch circuit are applied to. the ‘p-charinel
MOSFETs and the n-channel MOSFETs in the cross ' g/
arrangement such as MOSFETs Q78, 085 and MOSFETs
081, 082. |
15 - It will be now assumed that the internal address
signal a8 of the high level (logic "1") is stored as
the dffgctive'address signal in the memory circuitL; ' o/
the fuse F2 is hot:blown in this instance, so that the
oﬁtput signal a8 of the COMS latch circuit is at the -
20 high level while a8 is at the 1ow.1eve1. _Accordingly,'
the n-channel MOSFET Q85 and the p-channel MOSFET Q82
are turned on. ' i
When the external address signals CAD (Ag - A,,)

which bring the internal address signal a8 to the low

25 level are applied to the dynamic RAM so as to write



the address conparison circuit is brought to low level (logic "0") by the
n- channel MOSFETs B4, (B5. Wen the external address signals CAD ( _
Al4) 15 which bring the internal address signal a8 to the high | ey§—3p
‘'t'o write or read the data are applied to the dynamic RAM on the 0o :
hand, the n-channel MOSEET (B0 is turned on in response to the high |evel

of the internal address signal a8, and p-channel 20 MOSFET (B3 is turned on
. by the signal a8 which is forned by inverting the phase of the internal

- address signal a8 by the inverter |V2. Y$en the defective address. signal
witten into the nenory circuit in advance thus coincides with the 25

i nt ernal addr essr strgadl thppliaed,t ehehe-atHdnaed MOSFET7 Q79 denpari son
circuit by menory access, the coincidence signal ac8 produced from'the
address conparisernmedroni byi shér doghflevelt hatkirgall eddreglsogic "1") by the
p- channel MOSFETs B2 and 083 that are turned on. 5 - Coi nci dence
signals ac8 - asilgnékrad,fané &hpl nrahianpedf MRSFEFsQ8dosari son circuits
con- tained in one redundancy circuit and the enable -signals [err] from
‘the enabl e circtit¥xred e abyieihenleWelaugledntesnpar rddFeSiSrcuits are
applied to ag 10, AND circujt not shown, .and this AND circuit produces the
def ecti ve addr eSkIRRY 8| BRLIShgAE TREMeE LK) InVeREdIng the BDASE i on signal
ACL (ACR) of tﬁgf

- s

as

a8 by the inverter IV2.

In this manner, when the defective a@dress
signal written into the memory circuit does not
coincide with the internal address signal applied

}0 to the address comparison circuit by memory access,
the potential of the coincidence signal ac8 from
the address comparison circuit is brought to low
level (iogic "0") by the n;channel MOSFETs-Q84, Q85.
When the external addrgss'signals CAD (A8 - Al4)
15 which bring the internal éddress signal ag to the
" high level so és to write or fead the data are applied
_ &4; to the dynamic'RAm; on the other hand, the n-channe}
MOSFE% Q80 is turned on in response to the high_level'
of the internal address signal.a8, and p-channel
20 MOSFET Q83 is turned on by the signal a8 which is
formed by.inverting the phase of the internal address
signal a8 sy the inverter IV2. | -
‘When the defective address signal written into

the memory circuit in advance thus coincides with the

25 internal address signal applied to the address



high level (logic "1") is produced when the high level (logic "1")
coj-nei.dence signals [err] "are 15produced froma plurality of address
prﬁrson circuits and noreover, when the enable signal [err] of the high’:,
pl”flogic "1") is also produced fromthe enable circuit. |If any one of
t he~coi nci dence signals [err] and the enable signalss [err] is at th

20 level (logic "O, on the other hand, the redundancy circuit produces the-
|l ow | evel (logic "0") detection signal ACL (ACR). In other words, when the

external address signals CAD appli to the dynam ¢ RAM desig- nate the
unit menory array containing the ective 25data line pair, the redundancy
circuit produces the - 38 - detection signal ACL (or ACR) of the logic

"1" anccosipariden eaiecnat bydmesoryi gewlessCADhgeSiognatidenice unit menory
array not containing the defective data line pair, the redundancy circuit
producesignal Rc8eprednoadsitgon theLa@drreAeR)cowatrnéomogu c "0'. Though not
limtative, the detection signal ACL (ACR) .is also applied to the NOR gate
[err] SHoMRit ﬁdﬁ?@uihﬁstphéhﬁr high deyed {egicnnilbilt PNy the sel ection

o ke Sl o TSI SR RG0S0 Lol 80 deoGLbed above, vhen the
(lOd$2nli"$%§}%$ikdg%§ctronaz %%8 AC%cﬁ¥}p chan%es td the hi gh | evel

from a plurallty of address comparlson c1rcu1ts con- '
tained in one redundancy circuit and the enable 3;)
‘signals ¢k from the enable circuits contained in the
address comparison circuits are applied to an

10 AND circuit not shown, and this_AND_circuit |
produceé the defective address detection signal ACL |
(ACR). Thus, the detection signal ACL (ACR) of the | _‘vj
high level {logic "1") is produced when the high_
level (logic "1") coincidence signals acg - ac,, are

l5_produced from a plurality of addfess comparison
circuits and mbreovér, when the enable.signal ﬁk of o
the h%gh_leve;.(ldgic 51“) is also prdduced from the |
enable circuit. If any'one of the coincidence eignals
acg = acy, and the.enabie signals ¢K is at the low

20 level (logic "O"),.on_the other haﬁd, the redundancy
circuit'prcduces the low level (ldgic o) deﬁectéon
signal ACL (ACR). In othef‘wordé, when the external
address signals CAD applied tc the dynamiélnAM.desig-

" nate the un1t memory array contalnlng the defectlve

25data line pair, the redundancy circuit produces the



[err] is closed. Accordingly, the timng signal 15 [err] is no lo
applied as the timing signal [err] to the colum decoder C DCRL £€ BCR2) .
As a result, the colum address decoder CDCRL (C DCR2) no | ongff FEstuces
such a selection signal, that connects the conplementary data |i pair to
t he connmon conple- 20 nentary data line pair, to the colum switch C SW

(C-SWZ). The enable circuit described above is provided in order to prevent.
t he redundancy nenory arrays from being sel ected undesirably. For, such
internal 25 address signals exist for whtcB8atl the coincidence - 39 -

signals [err] becone to the high level (logic "1") even if no defective -

data |line pair &etectiom sbanahiAClnidreAER) caft theslegdei 888 therefore,

t he redundancy nenpry arrays will be 5 undésirably selected. _Wen the

address si gnal s 3#® WieR t e i eteermrl naddr§sei Fagralst RAPcAgBRENaLRCUI t

automatical ly produces, the enabl e signal of the,hi%h Igvel %Ioch "I") and
3 It i

the enabl e. si gnaf'®fiftte TIAPTLRITIY RPE COPFajRd i Agfesti¥enot
effected.” For this_reason, AND gperation.is effected between the
Coi nci dence si grit €2 (5119 BRAF { S EBPEndrERKI CAAGUSH BEPRDRCSNERe
non- sel ec thon gl 1he LOANAY, SETPLY RERTYS£2kReChbgEECHoPN the basis
of the resulting det ectron s gnhal’s7™ Thus,
Though not limitative, the detection signal ACL
(ACR) is also applied to the NOR gaté Gy (G3) shown
L in Figure 1 as the killer signal for inhibiting the
selection of the.unit memory array having defect.
10 as described above,-whén the address signals seleéting
the defective data line pair are applied to the dy-
namic RAM; the detection signal ACL (ACR) changes to
the high level (logic "1") so that the NOR gate
G

15;

ym
the column decoder C-DCRl (C-DCR2). As a result, the

4 (G3) is closed. Accordingly, the timing signal

is no iqnger.applied'as the timing signal ¢y to

column address decoder C-DCR1 (C-DCRZ) no longer
produ;es suéh a selection signal, that connects the
complementary data line pair to_fhe common comple-
20 mentary data line pair, to the column switch C-SWl

(C-sW2) . - |
The enable circuit described above is provided

in order to prevent the redundancy memory arrays

from being selected undesirably. For, such internal

25 address signals exist for which all the coincidence



15 it is possible to prevent the redundancy nenory arrays from being
sel ected undesirably. The other redundancy circuit consists in the.. sane

way he redundancy circuit described above. Figure 4 is a circuit

di ag howi ng an exanpl e 20 of the change-over circuit G Is appliedto

t he ate @ are the internal address signals deternning which mefrary

cell e to be selected fromeither one of the nmenory arrays M ARY1l and

M ARY2 anong a plurality of internal 25 address signals applied to the

col utm address decoder, - 40 - that is, the internal address signal ' |

[err] in this embodiment [err] tn3fhg enmbodi nent shown in Figure 1), though
not limtative, and the detec- tion signal ACL fromthe redundancy circuit

RCL 5 gy éﬁ@d for_the legt gﬁguggagﬁg 'y edhdy R ARYL. The out put of
this Na?éggte G &nd thé4detection si gnaﬁggnCR from t he redundancy circuit

RC2 prow fofe§ heveh 00F KEJ9EEEREYvEEARREY 2hihaY pBifARY2 are applied to
the NOR gate &. The output o signal of this NOR gate & is used as a

change-gwist CONDADEsS| gNs épablenulitipliexois Fhevidedi pl exor alternatively
delivers the selection timng signal YR as the selection signal L or-R on

the bastleréfséhe, otheutedundahcyf menerXORriaygawd 1&beThe sel ection signal
L-is applied to the '
5 undesirably selected. When the address signals .
are written.inﬁo the memory circuit, the enable
circuit ahtomatically produces the enable signal h
of the high level (logic "1") and the enable
signal of the low level_(logic fO”)lwhen writing
10 is not effected; For this reason, AND operation is -
effected between thé coincidence signals acy - ac14
and the enable signalland selection and non-selec-
tion of the redundancy memoryiar;ays are effected on
the basis of.the resulting detection signals. Thus,
15 it is possible to prevent the redundancy memory |
arrays from being selected undesirably. _ ' _ ;;
?hegothér redundancy circuit consists in the. .’
same way as the redundancy circuit described above.
Figure 4 is a cirguit diagram showing an example
20 of the change-over circuit G.
Is applied to the NOR gate Gl are the internai
address signals determininé'which memory cells are
to be selected from either one of the memory arrays
M-ARY1l ana M-AﬁfZ among a plgraliéy of internal

25 address signals applied to the column address decoder, -



umt (redundancy) columm switch provided for the left

array R-ARY1 while the selec- tion signal Ris applied to the unit

(redundancy) colum switch provided.-for the right red
array R-ARY2. The right and.left redundancy nenory ar
are SQLectiver sel ected by these selection.signals L
out put”signal of the NOR gate & is at the high |evel

redundancy ne

undancy 20 ne
rays R-ARY1l an
and ‘R Wen the
(logic "1"), the

mul tiplexor is 25 arranged to produce the tinmng signal [err] as the -
41 - selection signal L, though this- agangenent is not particularly

limtative. Wen the output signal of the NOR gate &

is at the |ow | evel

(logic "0"), onthi@e cent kdley intearnall tdqdey digrE) a}qeda t¢hiss produce the
|

timng signal [err] as the selection signal R In t hi

enbodi nent, when the

address signal psbbHifrent )(a S ]Iatut hthehiegibddinednt( |sdgiwn "ild ), the nenory

cells are selected fromthe [Fef menory array M ARY!
address signal Fégukei 4)at thisadhowdte\ldimi(faigive ,' Ging

10 and when the )
theeydetrarsel ect ed

fromthe right menory array M ARY2, though the arrangenment is not '
particul arly |i tiipat signadi MEdr £rmm dhevredumdanme G raHe Rlection tim ng

- 15 signal [err] is formed by the OR circuit_  OR2 which

receives the

det ection signalP¥oXddeghd oxcthendigft redundancy memory array
R-ARY1l. The output of ‘this NOR gate Gl and the

detection signal ACR from the redundancy circuit

~ RC2 provided for the right redundancy
R-ARY2 are applied to the NOR gate G2.
10 signal of this NOR gate G2 is used as

control signal for a multiplexor.

memory array
The output

a change-over

The multiplexor alternatively delivers the

selection timing signal ¢¥R as the selection signal

L or R on the basis of the output signal of the NOR

15 gate G2. The selection signal L is applied to the

unit (redundancy) column switch provided for the

.&_j left redundancy memory array R-ARY1l while the selec-

¢

tion signal R is applied to the unit (redundancy)

column switch provided for the right redundancy

20 memory array R-ARY2. The righﬁ and left redundancy

memory arrays R-ARYl and R-ARY2 are selectively

selected by these selection signals L

and R.

When the output signal of the NOR gate G2 is at

the high level (logic "1"), the multiplexor is

25 arranged to produce the timing signal

¢YR as the



n the external address signal which selects the. defective data |line

/NS applied to the dynamic RAM these detection signals are forned by

- redundancy circuits; hence, the timng signal ‘genera- tion circuit -
1/ consisting of this ORcircuit forms the tim-ng signal [err] only.when '
address signals which select the defective data |line pair are appligd

to the dynam c RAM Thus, selection of the redundancy 25 nenory array at an -

undesirable tine can be prevented. - 42 - A multiplexor anal ogous to the
mul ti pl exor MPX descri bed above for _the operation timng signals [err]
for the main anplifiers [err], ‘not shown). 5 . I'n other words,

when g, SUEPHLLSLANRL 00 (1S A&gﬁ s FABGLIGRE 20oue S oL the i of

| evel , RS prlodu | Mg sTgna for activating
t he mai . at i [ he main anplifier
MAL pro a ggl:‘i%ho?ﬁt Ein{lh'%ttq'pﬁ'en t er} o%%é]pg?ﬂssl gna?i%f; %he NOR ga[rg K is
at the bfwti,f\/ﬁbn Bekhg2otikeadhant 1die Méi ptf&é){cp*@dyces the timng

signal J[err] as the operation t|n1ng signal [err] for the main anplifier
MA2 di Swsﬁﬂeoﬂohhga&?ghtthel&u iplldkd¥ Uid 4r &fedicest he read operation

speed, the main anplifier MAL ( ) in this enbodiment is arranged to
Opergtepﬁueﬁcéhehémaimﬁagesngmaﬂuyfﬁu&s the selection signal
o _
"In this embodiment, when the address signal aq
(a,_y) is at the high level flogic “1"), the memory
 cells are selected from the left memory array M-ARYl
10 and when the address signal a, (an_l)'is at the low
level (logic "0“),_£hey are selected from the right
memofy array M—ARYz, though the arrangemént is not ' U
particulakly 1iﬁitatiVe; either. |
As shown in Figure 8, the selectioﬂ timing
15 signal g, is formed by the OR circuit OR2 which
receives the detection signals ACL and ACR. Only.
when the external address signal which selects fhe..
defecéive data line pair is applied to the dynamic
RAM, these detéction'signals are formed by the
20 redundancy circuits; hence, the timing signal genera-
tion circuit-¢YRlconsisting'of_tpis OR circuit forms
the timing signal $yp only when the address siénéis
which select the defective data iine pair are applied
to the dynamic RAM. Thus, selection of the redundancy

25 memory array at an undesirable timé can be prevented.



way as the sense anplifier described earlier, though the arrangenent
particularly limtative. 20 Accordingly, when the operation timng sj
[err] [err] is produced, a timng generation circuit, not shown, pr
timing signal [err] (OmaRl).cores- ponding to the timng signal [err

t he sTDse anpli- fier, a timng signal [err] as the phase 25 inverted

si gna

of the forner,

a timng signal - 43 - OmaL2 [err] correspondi ng

to the timng signal Opa2 to the sense anplifier and a timng signal [err]
t he phase inverted signal of the former. g@p the basis of the operation

timng signal 5

[err] described above. Wen the nenory cells are

selected fromthe nendrpudkinjekPRRENAIPIPEGUNC A PUASABARXQTr MPXR- ARYL

provi ded on the

oper at ed and mheﬁe?ﬁélh%ﬂnﬁ9°ﬁélfgrQFetgélQEPéGtPPﬁnﬁiﬁlpﬁesﬁﬁﬁﬁﬂﬁ array

anplifier MA2 on

enbodi nent will

left, therefore, the majn anplifier MAL on the left is

M ARY2 or redund ncy nory_arr R- ARY2 di sed on. .the_ri t he main
T? fer opBeaPadn 9ﬁ§ Soptat FBR 3P°Fh|s
blao crlbed 15 When t he menory array M ARY1l on the
tlve data line pair and the internal address signals

| eft contain the

designating this defestiyendataobige Bkh he SLREEE &iqad1aBEecha the

nmenory circurts

of the
NOR gate G2 described above is at the high level,

this multiplexof produces the timing signal ¢ma for
activating the main amplifiers as the operation
timing signal for the main amplifier MAl provided
on the left. .When the output signal of the NOR
gate G2 is at the_iow.level, on the other hand, the
multiplexor produces the timing signal 8., 35 the
operation timing signal amaR for the main amplifier
MA2 disposed on.the right.

In order to enhance the read operation spged;'
the main amplifier MA1 (MA2) in this embodiment is
arrahged to operate over the two stages in the same

" _
way a's the sense amplifier described earlier, though

. the arrangement is not particularly'limitafive.

10
U
15
_&J
20
25

Accordingly, when the'operation timing sigﬁal ¢maL

(&

maR) is produced, a timing generation circuit, not

shown, produces a tlmlng 51gna1 2 (¢maRl) cofres-

maLl
ponding to the timing signal ¢ al for the sense ampli-

fier, a timing signa1'¢maLl (B aRl) as the phase

inverted sighal of the former, a timing signal



- da

redundancy circuit RC1 provided for the menory array 20M ARY1 on the left, ~
the redundancy circuit RClL pro- duces the high level (logic "1") detection
sigpnal ACL when the external address si-gnals selecting such a defective "3
i ne pair are applied to the dynamic RAM In this case, the external
addi£f8s i s such an 25address signal that selects the menory cells fromghe
- 44 - nmenory array MARYl on the |eft and hence, the internal address '
signal [err] is at the high level (logic "1"). Since the redundancy circuit
RC2 produces the low | evel (logic "0") detection 5 signal ACR the output
signal of the NOR gate &  changed43te the high level, so that the '
mul ti pl exor MPX applies the selection signal L to the unit colum swtch

[err] mrﬁgigewglgﬁziheoreesppeddng dendherdriminqarsignad ARY1. | n ot her
words, the 10 timng signal gerr] is applied to the unit colum swtch

[err]. #s,5 testhe Sepgeqerpdifierdand i tdmima signade nenory array M ARY1
_on theééfLL_is_Qhan ed over to the spare (redundancy) data |line pair

provi defnin ketPseroh BRether Phasgi dinyesited $ignal Wire data line pair
provided on the left is_selected instead af the data line pair in the
nMenory g‘?’i‘&?’M%@W‘i@%ng?ﬁésl 8Ft Ther opRE AR (S RS I e pair s

contgingd inghe egory 8L3Y bORY2 Mkt Hbndty dd¥is
are selecﬁed from the memory array M-ARY1l or redun-
dancy memory array ﬁ-ARYJ PfOVided.on the léft, - )
therefore, the main amplifier MAl on the left is |
6perated and.when thé meﬁory cells are selééted from
10 the memory a;&ay M-ARYZ or redundancy memory array
R-ARY2 disposéd,on.the right, the main amplifier MA2
on the:right is operated. _ . ) [\
Next, the operation of this embodiment will be
described. | . _.
15 When the ﬁeﬁory afray M-ARYl on the left contain
the defeétive data line pair and the internal address
signalé designating.this defective_data iine pair are
storeé in.advénce in.the memory circuits qf the
_ redundancy éircuit RCl1 provided for the memory array
20 M-ARY1 on the left, the redundancy ci;guit.RCI pro-
duces the.high leVel.(logic_“l") detéction signal ACL
when the external address éignals selecting such';
defective data line pair are gpplied to the dynamic
RAM. In this case; the exfernél.qddress_is such an

25 address signal that selects the memory cells from the



20 i nternal address signals designating this defective data |ine
stored in advance in the nenory circuits of the redundancy circu
provided for the menory array M ARY2 on the right, the redundan y O
RC2 produces the high level.(logic "1") 25 detection signal ACR\when
exterpnal address signals - 45 - that select such a defective a line
pair are applied to the dynamc RAM In this case, the external address
signal s aré those address signals which select the menory cells fromthe
menory 5 array M ARY2 on the right, so that_tgﬁ internal address signal a
-is the low level (logic "0") signal. The redundancy circuit RC produces

the |ow | evel detection signal . Accordi,ngly, t.he NOR e GL forns the
high I evel (IogPE"®t¥) d5zp¥ %6“?\%‘ ?Pgrc’fg‘ﬁ 15%&%???& g‘&r“*ﬁ&t'g al of the NOR
ate G2 becones, evely_signl l.qgi.c "Q" ). Ln._r n ereto, the
gultiplexor NPilﬁg%?ﬁéésggﬁgaégl3??&8%géﬁgﬁgr%ﬁ Fgetﬁégﬁnﬁgv%g1unn swi tch
err rovi ded f esk@qdund . r 3 1 eright. In
gthe1 aords, thégégﬁgct?oﬂ'ti%?%éegﬁg%a%e3%5?§n§89§gégﬂgg tqgnnﬂtgcolunn

switch [err]. Asodub8sUkhe 1BE 3B3LE dabRild Mo Nalder@Rtiils right is
selected instead of the defective data line pair in the menory array M ARY2

on the rights 20ignal AERY, the Wultpuke sdgnaTedft hdke NOR GREer :2array

:f changes to the high level, so that the multiplexor
| MPX applies the selection signal L to the unit
column switch C-SW, | provided for the left redun-
dancy memory array R-ARYl. In other words, the
10 timing signal ¢YR is applied to the unit column
switch C-SWL . 2As.a result, the defective data
line pair in the memory array M-AR?I.on the left
is changed over to the spare (redundancy) data line
pair provided 1likewise on the left. This means
. 15 that the spare data line pair provided on the left
is selected instead of the data line pair in the
st memory array M-ARY1l on the left.
;f the defective data line pair is contained
in the memory array M-ARY2 on the right and the
20 internal address signals designating this defective
data line pair are stored in advance in the memory
circuits of the redundancy -circuit RC2 provided for
the memory array M-ARY2 on the right, the redundancy
circuit ﬁCZ produces the highllevel (logic “l"f

25 detection signal ACR when the external address signals



M ARY2 on the right contains the defective data line pair and this
ve data |line pair is stored in advance in the nenory circuits of the

ecti
circuit
to the

M ARY o
Accord

redundancy _¢ircuit

ACR. Ac
and t he
timng

r edundan

result,

the gig

left. |

10

15

20

25

ne pair are applied to the dynamc RAMin this.case,

dyngancy circuit RCL provided for the nenory array MARY1l for 25 the ;
If the external address signals selecting - - 46 - such a defective ’

t he redundapcy

RC1 produces the high | evel detection signal ACL when the external
address signals selecting such a defec- 5 tive data line pair are applied
dynamit RAM Since the external address signals in this case are

t hose address signals which sef#Bct the nenory cells fromthe nenory array
n the right, the interpal address signal a is at the |ow | evel

roaE sed et SUIR giekachivaudata hinecpriEv@Feout put signal . The

RC2
AFPALRG Fo the
RFFt 2

_68{odupes the low |eyel (logic "I") detection signal

YnARic Rpfly ofni kRl $2reth® is at the high Ieve

mul ti pl.exqr, MPX delivers thenﬁglectiﬁg signal 15 L (selection
- F85¢

§rfar e APLHESS 1R IR TS cBF S

no r Wo data |1 ne palr provi
address signal‘_a9 is the low level (logic "0")

signal. The redundancy circuit RC1l produces the
low level detection signal ACL.. Accordingly, the
NOR gate Gl forms the high level (logic “1“) out-
put signal, and the output signal of the NOR gate
G2 becomes a low level signla (logic "0"). 1In
response thereto, the multiplexor MPX delivers the
selection signal R to the unit column switch C-SWRo
provided for the redundancy memory array R-ARY2 on
the right. 1In other words, the selection timing
signal ¢YR is applied to the unit column switch
C-SWR,. As a result, the spare data line pair on
the right is selected instead of the defective data
line pair in thé-memory array M-ARY2 on the right.

Next, it will be assumed that the memory array

15p7B%+8ed for the
' [ - ARY1 .. | : th to. As

T T

QErf[aﬁeﬁb-i@k%?g 091;’ ﬁc[eheg g:airzénfpesé PehStdghé iﬁ@grlga;%r di sposed on the -

on the

M-ARY2 on the right contains the defective data line

pair and this defective data line pair is stored #n

advance in the memory circuits of the redundancy

circuit Rcl provided for the memory array M-ARYl for

the left. If the external address signals selecting

-

"1



l'eft is selected in place of the defective data |ine pair provided o he
right. If the nmenory array M ARYl on the left contains 25 the defe
data line pair and the internal address . - 47 - signals designat
defective data |ine pair are stored in advance in the nmenory circuits
t he qsgundancy circuit RC2 provided for the nenory.array M ARY2 on the
right,“the redundancy circuit 5 RC2 produces the high | evel detection
signal ACR when the external address signals selecting such a defective
data line pair are applied to the dynam c RgM-~1n this case, since the
external address signals are those address signals which -10 select the
menory cells froadha ot ive adathd Aldfte opaihearef applibedi toethal address
signal ais at the high 1evel (logic "1'). The redundancy circuit RClL
produces the | ovdyrameic (RAMiin "tHi)s dedse! | tve stgdahdAGEy atrovdtnBEY, the
out put signal of the 15 NOR gate G becones the low level (logic '0")

si gnal whil e t hepmndyres sihmadiigh ldreNcletecbion ségnadsAehséhene | ow

| evel signal. Hence, the multiplexor. MPX delivers the selectiogn_signal R
(sel ection tini Mthesienkariat r4ddaess rignals corLRALANAT ERCRerr §2BREVI ded 20
for .the redquancy menory array R-ARY2 on the right, As.a resul t he
defective dath |tike fata i HahPImATe a??%’yl%ﬂAgm tBe GY AR 6 R e left is

changed L . )
J Since the external address signals in thls case are

hi‘s

those address signals which select the memory cells
~ " from the memory array.M-ARY oh the right, the internal
add;ess signal ag is at the low level. Accordingly,
10 the NOR géte Gl produces the low level output signal.
The redundancy circuit RC2 produces the low level
(loéic "1") detection signal ACR. Accordingly, thé 
6utpﬁt signai of tﬁe NOR gate G2 is at the high level
and the.multiplexor MPX delivers the selection signal
15 L (selection tiﬁing signal ¢YR) to the unit column
Qwitch C-SWLo provided for the redundancy memory |
array R-ARY1l on the left in response thereto. As a
resul;, the defeétive data line pair in the memory
array M-ARY2 provided on the right is changed over to
20 the spare data line pair_disposed on the left. 1In
othef words, the spare daté line pair provided on the
left is selected in place of the defective data Tine
paif provided on the right. _ | N
If the memory array M-ARY1 on the left contains

25 the defective data line pair and the internal address



over to the spare data line pair provided on the right. In other words, the
spare data line pair 25 provided on the left is selected instead of the

- 48 -~defective data line pair provided on the right. In this nmanner, the -,
.rightf anth | eft redundancy nenory arrays R-ARY1l, R-ARY2 can be sel ected
freel these two redundancy circuits. 5 For the reason noted \/
above) e right and left spare data |ines can be selected in place of the
two data lines even if such two fail data lines are contained in the sane
menory array M ARYl or M ARY2. Thus, it becones possible to effectively use
‘the 10 spare data lines and to dfhance the relief ratio of the fail bits.

I n other words, .even if .two nenor rrays having. fthe defect exist in the
sane neﬁﬁﬁ?aiﬁrQfﬁﬁﬁquiqﬂxggiﬁeﬁ%é???ﬁ%%& el #RERBIBY all oting them
one 15 b onE to the right and Iq%{ r edundanc) nenﬁry grrays. In this .
manner,atx‘ﬁes Bress PaAY WC] 1 A9 TIY LBt RaRted and the yield of
roduct a rast) .. AV : el e, def Lve address signals
gre not %%o?ggﬁggaﬁ%&t ﬁe“"(}?rééi%tr yﬂgcgl ?%gﬁlg\ggf nftéllg F% ulﬁ%éér’l@ circuits R%l and

e Y AR O e RS, Skeabegucen [1om e
5 RC2 produces the high level detection signal ACR
when the external'addfess‘signals Selécting such
a defective'data lingjpair are applied to the i;
dynamic.RAM. 'In this case, since the external
address signals are those address ;ignals which
10 select the memory cells from the memory array M-ARY1
on the left, the internal address'signal és-is_at
the high level (logic "1")- The reéyndancy circuit \;)
RC1 produces tﬁe low level (logic "0") detection
signal ACL. Accb:dingiy, thé output signal of the
15 NOR gate Gl becomes the low level (logic "0") signal
while the output signal of th; NOR gaﬁe G2 becomes |
also'thg low level signal. Hence, the multiplexor.
‘MPX délivers the selection signai R (selection Eiming
signal ¢yR) to the unit column switch C-SWR provided
20 for the reduhdancy memory array R-ARY2 on the right.
As a result, the defective data line pair in the
memory array M-ARY1 provided on the left is changed
over to the spare data line pair Provided on the .

right. In other words, the spare data line pair

25 provided op the left is selected instead of the



signal in accordance with the address signals [err] 25 at that tine.
Accordingly, when the address signals  -49- CAD selecting the ne
cells fromthe nmenory array MARYl on the right are applied to the
RAM during the read operation, the change- over circuit COC produces the
operation timng 5 signals [err] to the main anplifier MAL on the left and
when e address signals CAD selecting the nenory cells fromthe nenory
array MARY2 on the right are applied to the dynam c RA, the change-over
circuit COC pro- 10 duces the operation tiimggg-signals [err] [err].to-the
main anplifiers MA2 on the right. In other words, the main anplifiers MAL
and MA2 are sel %%tée\e%'-.»eoraear@& e dd B4y S pravedeiodon | thé hiSgtegbodi ment,
change-over to the redun- 15 dancy renory -arrays can be effected using the
fuse neans so that the 4@sSts eidrfd ©NCih@NEi 0t ak@N PEt I esliGRElancy Nce a
plurality of mutually adjacent word |ines are selected by the address
decoder circuit megidehsSlirihydf PMRYDIIR-ARYE €aliChé tselécPddi Sreely
necessary to divide into two stages the arrangenent gap (pitch) in the
transverse diregy thesehawogeiusdaicyetirtaige. area for formng the
address decoder circuit but it is possible to match this pitch wth the
arrangenent @ tch of For the reason noted above, the right and left

spare data lines can be selected in place of the
two data lines even if.such two fail data lines are
contained in the same memory array M-ARYl or M-ARY2.
Thus, it becomes poésible to éffectively use the
10 spare data lines and to enhance the felief ratio of.
the fail bits. |
In other words, even if two memory a;fays having .
the defect exist in the same memory'array,lit is |
possiblé to relieve the defect by alloting them one
15 by one to the .right and left redundancy memory arrays.
In this manner, the relief ratio of the fail bits .can
A be enhanced and the yield of products can be drasti-
cally'iméroved. _ |
When the defeétive address signals are not stored
20 in the memory circuits of the reduhdéncy ci:cuiﬁs RC1
and RC2, the low level.detection signals ACL and ACR
are produced from these cifcuits, respectively. N
Accordingly, the NOR gate G2 produces thé output

signal in accordance with the address signals ag (an_l)

25 at that time. Accordingly, when the address signals



25 plurality of word Iines. Hence, the occurrence - 50 - of useless
void portions inside the chip can be prevented.. The nenory arrays in this
-enbodi_nment nerely short-circuit the conplenentary data |line pairs 5 (conmon-,
. conp -GEptary data line pairs) so as to precharge -the conplenentary data

(

i ngp anmon conpl enentary data lines) to the internediate | evel of _/
app ﬁﬁtely the half of [err]. In com parison with the type in which
precRarge is effected 10.fromO volt to the Vcc level, therefore, the |evel

change is smaller in this enbodi nent and the gate voltage of the precharge
MOSFET can be sufficiently turned_onpeeven by use of the ordinary |ogic-

| evel (Vcc) under the non-saturated state, Hence, the 15 speed of the
prechargADopeﬂebmangl&henmmmn;yjcullsrﬁthxxhexmtmonpnsunptlon since the
precharge level is set to the inter-. nediate |level of approxtmately the
hal f of avreya¥d-a8¥dr obedhebightt leregapplisd ofge €theord |ine selec- 20 tion
vol tage) of the switch MOSFET of the nmenory cell can be sufficiently turned
on undefypnamigoRAMs furiagedhsr eadenenatiene, dthe lkhanagmary |ogic | eve
(V) at the tinme of read of the nenory cells, cc full charge read of data
storageoﬁﬁﬁaEifﬁpétc59Cb§r°d“°es the operatlon timing

5 signals ¢maLl’ aLl' -4 naL2’ ¢ aL2 to the main
amplifier MAl on the left and when the address-
signals CAD selecting the memory cells from.the \;
memory array M-ARY2 on the right are applied to

the dynamic RA, the change—over circﬁit COC pro-

10 duces the operatlon tlmlng SLgnals ¢maRl’ ¢maRl’
Brar2 B;;;;_ to the main ampllflers MA2 on the B
right. In other words, the main ampllflers MAI ' .
. and MA2 are.seleétively opereted in this case, too.
In this embbdiment, change-over té'the redﬁn-
15 dancy memory_arraye can be effected usihg :hé fuse
means so that the tesﬁiefficiency and cost can be
-reducedi Since a plurality of mutﬁaily adjacent
word 1ines_are selected by the address decoder
ci:cuit consisting of one logic gate circuit, it
20 is not necessary to divide into two stages the
arrangement éap fpitéh)'in the trensverse direc~.
tion having a relatively large area for forming
the address'decodef circuit but it is possible:to |

match this pitch with the arrangement pltch of a

25 plurality of word llnes. Hence, the occurrence



necessary in the conventional dynamc type RAM The precharge |ev af \one
of, the data lines for which the menory cells are not selected is
the read reference vol tage and hence, dummy cells that have been
for ‘the conventional dynamic type RAMto generate the read reference
vol tage are not necessary in this embodinent. Figure 7 is a circuit diagram
of the logic 10 circuit in accordance with another enbodi ment of the

present invention. The col um swi tches_agg col uim address decoders that

wi || be described have the same construction as those of t he enbodi nent

25 made without using the boot strap voltage that has - 51 - bee fl\b
Qf

shown in Figure 1, 15 though they -are not linitative, articular. In the
drawi ng, G- SW &fdueedess é’&llésmrttliﬁ’é‘%diwesvﬁ}I%lfgbl %h B&iclude
redundancy colum switches [err], and C-SWR for the redundancy 0 0
mermory arrays, PESYE ly. Though not shown in 20 the drawi ng, the

redundancy columm s ch CSW [er and t e redundancy..col u witch [err]
[err] inside the for EF@°EBI%EW%& Yor® O&Mh%%f m%ﬁ%l and

redundancy memoLy 2L’ ays HIQMEn" cto'ﬂx%1én%'}ltﬂ§’eaééaefhr§é CB’QHCE Figure 1.
5 (common complementary data line pairs) so as to
prechafge.the complementéry data lines (common
complementary data lines) to the intermediate level
of approximately the hélf of Vec (Vcc/Z). In com-
parison with the type in which precharge is effected
10.from Olvélt to the V__ level, therefore, the level
change is smaller in this embodiment'and the gate
voltage of fhe precharge MOSFET can be sufficiently
turned 6n even by use of the ordinary logic level
(Vcc) under the non;saturated state. Hence, the
15 speéd of the precharge operation is increased with
reduced péwer consumftion.
N , Since the precharge level is set to the inter-.
‘mediate lével of approximately the half of Vcc as
Aescribed above, the Qate,voltage (word ling selec-
20 tion voltage) of the switch MOSFET of the memory
cell can be sufficiently turned on.under the ncnt
saturated_étate even by usé of the ordinary logic
level (Vcc) at the time of read of the memory cells,

full charge read of data storage capacitors can be

25 made without using the boot strap voltage that has



25 Though not shown in the draw ng, .the address - 52 - decoder
R-DCR is interposed between the nenory arrays in the same way as in Figure
1. Common word lines are formed for the two nenory arrays and two ‘s

wdancy nenory arrays described above in such a 5 manner that the
sel ¢ signals fromthe-address decorder R-DCR are- supplied to these/
wor f\AF¥des. The main circuit blocks in the drawing are illust- rated in
natc~~ﬂ'th the geometric arrangenent in the practical sem conductor

integrated circuit in 10 the same_wgy as in Figure 1. Anong the colum
switches CGSW (CSW2), the rest of colum. switches other than the
redundancy columm switch [err] are controlled by the selectlon signals from

the corgespqdings oL U 1R a@@h@é%t?%ﬁ%ﬂeﬁ (AR ¢ gata Thus, the

colum sw tches connect eig t sets of conpl nentary I|ne pai rs anong
a pluragimy of conplenentary data-. line pairs fornmed in the nenory arrays
to the cor- responding eight sets of common conplementary data 20line

pairs. The ophénpraddaege devetdebfCoReRb£( €neCBAkar adaiekes the
conplenmentary internal address signals [err] and the selection signal LL

(RR) frioe twieidtht €he appreriyngedthangeeonet seleditedCdS and forns 25t he
sel ection signals to the colum switches in
5 used as the read reference voltage and hence, dummy
cells that have been necessary fof-the conventional
dynémic type RAM to generate_the fead réference | | k‘{
Qoltage are not necessary in this embddiment.
Figure 7 is a circuit diagram of the'logic_
10 circuit in accordance with another embodihent of
the present invention. ' | | N
The column switches and column address decoders
that will be described have th; sa@é construction
"as those of the embodiment shown in'Figuré l;
15 though they are not limitative, in'parﬁicuiar.
In the drawing, C-SW1l and C-SW2 fepresent.the
colump switches which include'redundanéy column .
switches C--SWL° aﬁa C-SWR for the redundancy
memory arrays, respectively. Though not shown in
20 the.drawing, the redundancy column switch C-SWl (CFSWQ)
and the redundancy column ;ﬁitch C—SWLO(C—SWRO) igéide the 
former are'column'switchgs for the memory array
and redundancy memory ﬁrrays shown on the right

side (left side) of Figure 1.

25.' Though not shown in the drawing, the address



->:63 - accordance with the conplenentary internal address signatg;ﬁgd t he
selectiaon signal LL (RR). In other words, the colum address d 21,
decodes the com plenentary internal address signal and the siizggiph 5
signal LL (RR) and forms the selection signals to the colum ' es. The
operqlbon of the colum. address decoder C-DCR1 (C-DCR2) is controlled by
the tirmng signal [err] that is fornmed on the basis of the selection
~timng signal [err] and the killer signal 10 [err] though not limted

thereto. C-ADB represents a columm address2buffer, which receives the
~external address signals, fornms the conplenmentary internal address signals

[err] [err] as wekbad® RLPCRNY Nt AHPEALSP 5 @ddn [@Hd Im delivers the
conpl enentary address signals [err] to the colum address decoders C- DCR1l

and [err]. The apiay8aknagdiecsane W 2-ih iF Airaddr eSConfidialo2i ch
deci des whet her. the nenory cells are 20 selected fromthe nmenory array on
the left or on fhaeki gitle. forniedd £oaniuhd ravd mdrvery dmrayed adriess signal
an 1 is the highest order address signal. Wen it is at the high |evel
(logic "1"), forednadphey memorynmanrays |desoritss] ediote fitomudie £5nmenory
array on the left and whén it is at the | ow
5 manner that the selection signals from the address .
decorder R-DCR are supplied to these word lines.
The main circuit blocks in the drawing are iliust—
' rated in match with the geometric arrangement in
the practical semiconductor integrated circuit in
10 the same way as in Figure 1.
Amoné the column switches C-SW1 (C-SW2), the
rest of column. switches other than the redundancy
‘ column switch'C-SWL° (C-SWRo) are controlled by
the selection signals from the corresponding column
15 address decoder C-DCR1 (C-DCR2). Thus, the column
switches connect eight sets of complementary data .
SNt line pairs among a plurality of complémentary data-,
i [}
line pairs formed in the memory arrays to the cor-
responding eight sets of common complementary data
20 line pairs.
The column address decoder C-DCR1l (C-DCR2)

receives the complementary -internal address signals

a =- a

a, a 1 and the selection signal LL (RR) from the

later-appearing change-over circuit COC and forms

25the selection signals to the column switches in



- 54 - level (logic "0"), on the contrary, the nenory cells are sel ected
fromthe nenory array on the right. The change-over circuit COC consists of
NOR 5.gates Gl, G AND gates [err] and an inverter |V3. The address signal
[err nd the detection signals ACL, ACR fromthe redundancy circuit -RCL,

[ er ]/_ wn in Figure 4. The AND gate A2 receives the output signa

(sel ron Signal LL) of the NOR gate [err] and the timng signal [err] for
activating the main amplifier and fornms the timng signal [err] for
;activating the 15 main anplifier$3VA connected to the common com
plenentary data |line pairs provided on the left. The AND gate [err]

rgiapplied to the NOR gates [err] in the 10 same.-way as the NOR gates

;j‘_

receives the selection signal LL and the selection tim ng signals [érr] of .
the redBFCRARRFS o, TS SRTRRSBrREAAY W PEerBrdr 2AEESES 20F gure 8, for

| e,_.and .f t | ect ' |, L R d - col i tch
Corr] pPOVRARS [ (S HAAREHE RERBPY Hbr 470 (BE PEPEE Tho output

S gnal oo g, NR W ddarORPPALEdals BRELBKCLhE bYE The AND gate

[err] -
plementary internal address signal and the selection

5 signal LL (RR) and forms the selection signals to
the column switches. The operation-qf the column
address decoder C-DCR1 (C-DCR2) is controlled by the
timing éignal_¢y that i# formed -on the basis of the
selection timing signal BQm and the killer signal

10 ) though not limited thereto.

Prr (Pxr _
C-ADB represents a column address buffer,
which receives the external address signals, forms

the complementary internal address signals.éo -
a as well as the internal address signal a
—n-~2 o . . n-1
15 and delivers the complementary address signals

a - a to the column address decoders C-DCR1l . C;

-0 - —n-2
and C;DCRZ.

The internal_addréss signal a__, is an address '
signal which decides whether the memory cells are
20 selected from the memory array on the left or on

the right. In this embodiment, the internal .
address signal a _, is the highest order address
signal. _When it is at the high level (logic "1"),

for example, the memory cells are selected from the

25memory array on the left and when it is at the low



55- receives the selection signal RR forned by this inverter [err] and the
timng signal [err] described above and forms the timng signal [errpNfor
activat- ing the main anplifiers MA2 connected to the comon 5 )
conplenentary data line pairs provided on the right. The AND ga
receiyves the selection signal RR and the selection timng signa
fornﬁ\{he sel ection siignal R for the redundancy colum switch [err]

provi ded on the redundancy 10 nenory array on the right. According to the
construction described above, it is possibkg to change over and use the

ri ght and Ieft redundancy menory arrays using a relatively small nunber of

el enent s. gbég gggglgleom 1%n h hkh%n% Hﬂ: nmenory arrays

by use of the SE |gnals Forne nge over circuit COC. Wen

the right and | d r S EE%% t R gout put
signal s ACL andggalicgggfg? e re %gﬁb§ﬁ%iggbif§0 RB? gfe at the | ow
|l evel (logic "Q}qRs.described above The | ogic value of the-selection
signal LL as the 8ut- put signal of the NOR gate & is the sane as the

| ogi ¢ val ue of the agfeeshatiggnaieleil ctiitCiroed cdalsdisHsNoF mlnch of the
right and left menory

5 gates Gl’ Gz, AND gates Al - A4 and an 1nverter_

IV3.

.The address signal a _, and the detection
signals ACL, ACR from the redundancy circuit RCl,
RC2 are applied to the NOR gates Gys G, in the

10 same way as the NOR gates G,, G, shown in Figure
4. The AND gate A, receives the output signal
(selection signal LL) of the NOR gate G, and the
timing signal ¢ __ for activating the qain'amplifier
and forms the timing signal ¢maL for activating the
15 main amplifiers MAl connected to the common com-
plementary data line pairs provided on the left.
oA The A?D gate él'receives the selection signal LL -
| and the selection timing signals ¢YR of the redun-
dancy memory arrays described with reference to
20 Figure 8, for exaﬁple; and forms the selection
signal L for the rédundancy column switch C-SWL
provided for the redundanc? meﬁory array on the i
left.
The output signal of the NOR gate G2 is

25 applied to the inverter IV3., The AND gate A3



i

- 56 - arrays are to be selected. For this reason, when the |ogic val ue of

t he address signal an Is "1" to select the nenory array on the left, the

| ogic value of the selection signal LL becones also "1", 5 whereby the Y
" colu ddr ess decoder CG-DCRI on the left operates. In the words, the --

col uress decoder C-DCR1 applies the. selection-signals in accordafice

wth the/conpl enentary address signals [err] to the colum switch G SW.

On the other 10 hand, .when the |ogic value of the address signal [err] S

"0" to select the menory array on the right, the logic value of the

sel ection signal RR beconmes "t"5Because the inverter [err] is provided, so
that the columm address decoder C-DCR2 on the 15 right operates. As a
result, the colum address decoder C-DCR2 produces the selection signals in

accor dapegewéd the seNBCeion diynaddresFormedalby [thisl to the colum
switch CGSW2 on the right. Since the |ogic value of the selection.signal RR

20 is "Dnvebeert be.cahdmhedadisdngledetal @ DCReseribed | eft operates, the
col utm addr ess decader C-DCR2 does not oper&. This also holds true of the

cplunn audvessndefodms ehscmimdmgthdgheﬂt¢wgﬁpfopematadahy t he sel ection
signal RR 25 As 'has been expl ai ned wi reference to - 57 -
ing the main amplifiers MA2 connected to the common .
5 complemeﬁtary data line pairs provided on the
right. The AND gate G4 receives the selection | o | ?
signal RR and_the selection timing signal ¢YR and
forms the selection signal R for the redundancy
column switch C-SWR provideé on the redundancy -
1o.memory array_gn the right. | |
- According to'ihe construction described above, g/
it is possible to change over and use the right
- and left redundancy memory arrays using a relatively
'small number. of elements. It is also possible to
15 select the right and 1eft-memory_arrays by use of
the selection signals férmed by the'change-over
circui; coc.
When the right and left redundancy memory
arrays are not used, the output signals ACL and
20 ACR of the redundancy circuits RCl, RC2 are at the
low level (1ogié "0") as described above. Thé ..
logic value of the selection signal LL as the out-
put signal of the NOR'gate_Gz_is the same as the
logic value of the address.signallan‘l which

25 determines which of the right and left memory



Figure 4, the detection signal ACL or ACR fromthe redundancy circuilt..
or RC2 is at the high level (logic "1") when the external address g
that select the defective data line pairs are applied to 5 the d
RAM As a result, when the.redundancy nmenory array on the left is
seleqlgd, t he output. signal of the NOR gate [err] is at the high |evel
(Jogic "I") and when the redundancy nenory array on the right is selected,
the output signal of the 10 NOR gate & is at the low level. On the other
hand, when the detection signal ACL or ACR g at the high level (logic "1),
the selection timng signal [err] is at the high |l evel, as has been :
expl ai ned Wi th r6rRNGEd & FibisR 1 cddn ACoRsAli gy, rakigsn | henael ecti on
signal LL is at the high level (I'ogic "1') to select the redundancy nenory
array on the | efghe tidgiQuiRitueSicinalhd fatdes ANYRRL ea A | sigte1he high

| evel and the re- dundancy columm swtch [err]'provﬁckxPT%r t he 20 '
redundancy nmenorys @ellay-tORhleNthenirly idr5p}) e ethe Qefbp thdelodind, when

t he output signal of the NOR gate G is at the lowlevel to select the 2
redundancy nenomalaler af Ghe @ Veddiion tdisyrsel eLl i becomesadl AR tifanges to
the high | evel because the 25 inverter IV is provided. As a result, the
AND 3 5 whereby the column address decoder C-DCRl on the

left operates; In the words, the column address
decoder C-DCR1 applies the selection signals in
accordance with the complementary address signals

a -~ a . to the column switch C-SWl. On the other
-0 —n-2

10 hand, when the logic value of the address signal

a is "0" to select the memory array on the

n-1
right, the logic value of fhe seleétion signgl RR
becomes "1" because the inverter IV, is provided,
so that the column address decoder C-DCR2 on the

15 right operates. As a result, the column address
decoder C-DCRé prdduces the selection signals in

%,ﬁ ' -accordance with the complémentary address signals

_56 - ;n-é to the coluﬁn'switch C-SW2 on Fhe righ;.
Since the logic value of the selection signal RR

20 is "0" when the column address decoder C-bQRl oh
the left opérafes, thé coluﬁn address decoder
C-DCR2 does not operate. This also holds true_of
the column address decoder C-DCR1l on the left when
operated by the selection signal RR.

25 As has been explained with reference to



- 58 - gate Aforns the high I evel output signal R and 4 the redundancy
colum switch G SWR provided for the redundancy nenory. array on the right

is lected. 5 Wien the redundancy nenory arrays are to be selected, -,
vT)er signal [err] is produced as described earlier. Hence, the NOR'
(G3) shown in Figure 1 is closed and the selection timng signal/

[ er I's no |onger supplied to the 10 col unm address decoder. Accordingly,

t he col unm address decoder does not operate. Wen the redun- dancy nenory
arrays are not selected, both detec- tion signals ACL and ACR are at the

|l ow | evel so that no selection+tiymy signal yRis formed. 15 Accordingly,
the high level selection signals L, R are not applied to the redundancy

?nglml;?g ;M' aysle[e n% s‘{g%ig% t{ki%ﬂ?he rrgﬁf)£§ég]r Fgggoqu?hreeﬁg?gagrcy_t he
re- 20 gy ﬁge dﬁﬁfa§¥“b£r§t%ei§ éénﬁﬁ%eﬁgagha%@?%selectlon si gha

LL almays renal l'evel (logic e AND gate [err]

i's open tuy@ yt i Bled &1 éédfg glg h in anmpli- fiers
MAL on ?ﬁéﬁ{l&‘thas) tdt?eé??lt?in%g sz gnal [err] ¢ g\ﬂggl%hghgngrmry array on the

ri ght oieliet adeNGFREtive data llne palrs are applied to

5 the dynamic RAM. As a result, when the redundancy
memory array on £he'left is selected, the_putpﬁt f
signal of the NOR gate G, is at the high lével_ _ : k’
{logic "1") and when the redundancy memory ar:ay' |
on the right is selected, the output signal of the

10 NOR gété Gz-is at the low level. |

On the other hand, when the detection signal

ACL-orIACR is at thé high lével (logic "1"), the
selection timing signal ¢YR is at the high level,
‘as has been explained with reference to Figure 8.

15 Accordiﬁgly, when the selection signal LL is at
the high level (logic "1") to select the redundancy ()
memory array on the left, the pﬁtput_signal L of

the AND gate A, is at the high level and the re-

1
‘dundancy column switch C-SWL_ Provided for the

20 redundancf memory array on the left is selected.
On the other hand, when.the output_éignal of the
NOR gate G, is at.the low_ievel to select the
redundancy memory array on the fight, the selection

signal RR changes to the high level because the

25 inverter IV3 is'prQVided. As a result, the AND



59 - nenory array on the right is selected, on the other hand, t e-\\\
selectlon signal RR remains always at the hlgh | evel (logic "1")
the AND gate [err] is opened and the timng signal [err] is ap

the 5 main anplifiers MA2 on the right as the timng signal [err] In other
when the nenory array on the left or the redundancy nmenory array on

Is selected, only the main anplifiers MAL on the |eft- al ways
operate and when the nenory array 10 on the right or the redundancy nenory
array on the right is selected, -only &hggmain anplifiers MA2 on the right
Thus, this enbodi nent nmakes it possible to change over the

SRR Har sbatmery BRa RiACPu Y B A
enbodi nent makeﬁhét r?ﬁﬁf‘l‘igk‘% al3q i S5/ g,_gh elgiorpratisaeR! YeHi ther one of

the. Rt

al ways operate.
right and |eft
menory arrays u

the main anplifrers

consunp

main anplifiers as

thon. Fagheotehlifdl hg?l F@gggffa&.ﬁ%l RraBNe flifrt Gansi sts of eight

reference to Figures 1 and 2.

¥ e operate It cana educe the 20 power

escri

this enbodi ment gejec@RIOrY Circuit in which 25 the defective address
[err] is stored and the - 60 -

si gnal

5

10

15

20

25

When the redundancy memory arrays are to be
selected, the killer signal g.. (¢KR) is produced
as described earlier. Hence, the NOR gate G4 (G3)
shown in Figure 1 is closed and the selection |
timing sigﬁal ¢Y is no 1onger supplied to the
column address decoder. Accordingly, the column
address decﬁder does not operate. When the redun-
dancy memory arrayé are not selected, both detéc-.
tion.signals ACL and ACR are at the low level so
that no selection Fiming signal”¢YR is formed.
Accordingly, the high level selectién signals L, .
R are not applied'to the redundancy column switches
C—SWLa, C-SWR° through the AND gates Al, A, and
the redundancy memory arrays are not selected.

When the memory array on the left or the re-
dundancy memory array.on the left is selected, the

selection signal 1L always remains at the high level

~ (logic "1") so that the AND gate A, is opened and

the timing signal ¢ma-is applied to the main ampli-
fiers MAl on the left as the timing signal g __.

When the memory array on the right or the redundancy

In



address conparison circuit for conparing the output signal of this menory
' cirguL% with the internal address signal need not be provided in the redun-

d (i§ircuits RCL and RC2. 5 Figure 9 shows anot her exanple
dynapiy RAM to which this invention is applied. In the drawing, the nain.
t

Ci bl ocks are depicted in match with the geonetri.c arrangenent in\a,
“practical semconductor integrated circuit. 10 In the draw ng, : .
M ARYl | through M ARY14 shown on the left -and M ARY21 t hrough M ARY24 shown
on the right represent nenory arrays, respectively. Each of the

menory. arrays M ARY13, M ARY1l4.agd M ARY23, M ARY24 includes spare
(redundancy) nmenory 15 ‘arrays. R-ARYl shown on the |eft and R ARY2 shown

on the méefbiy aierafeofPehe WRGARY i lslectlEE, EHWHe ¥yuhas M ARY13, 14, 23
24 and the nenory arrays MARYlIIl, 12, 21, 22 ‘ot her than the spare menory

arrays hawe, t tice Sésteceidhr Bat;mrl R&OremamsEanwmw thgay is fornmed to
extend in the | ongi tudi nal direction and consists of a plurality of word

| i nes thigh alevekqikogial FE"ar sanghat rthiehaNDr zgms:eemsjei(ﬁ rection, a
plurality of conple- nmentary data line pairs that arée fornmed to extend 25
Cin the cremedeane theetimdngasdgmad goqudst isgplhied to ghe arranged in the

| ongi tudi nal direction, and a
5 main amplifiers MA2 on the rlght as the tlmlng

signal ¢maR' In other words, when the memory array'
on the left or the reduhdaney memory:array en the : \;
left is selected, only the main amplifiers MAl on |
the left always operate and when the memory array
10 on the right or the redundancy memory array on the
right is selected, only the main amplifiers MA2
on the right always 6perate. B ' NS
Thus, this embodiment makes it pbssible.to o
ehange over the right and left redﬁndancy memory
15 arrays and to select the right and left memory
arrays using a relatively small number of elements.
§1nce thls embodlment makes it possible also °
to selectively operate only either one of the main
amplifiers that must'be'operated, it can reduce the
20 power consumptioﬂ. Each of the right and left main
ampllflers con51sts of eight main ampllflers as
described already with reference to Figures 1 andf
2. |
| In this embediment, the memory circuit in which

25 the defective address signai a ia stored and the

n-1



plurality of memory cells that are arranged at the points of intersegtigns
between the word lines and the conplenentary data line pairs in accgr nge\
wiith a predeterm ned rule. Each of R-DCRlL and R-DCR2 shown between t
nenory arrays is a row address decoder which decodes the internal
conplienent ary address signals and delivers the selection signals to the
wor d nes. 10 The sel ection signals produced fromthe row decoder are
applied in common to the word lines of the menory arrays that are arranged
vertically with respect to the row decodgg.-1n other words, the word |ines
that are formed in the vertical direc- 15 tion relative to the row decoder

bstanti al | ted to. ther. .E L ' '
he metory ar R AEHN | CORATHORAT I TERBE P PRACRERGFy HIF A ERARvLS are
bstanti al | d . : ‘ 5 , CGSW2 and
v, svb2 S borhediiT v iRy vasE Fhe ol s on, -
whi ch connects a,phul ié%%ﬁgl B0 5L Yp et fadd NEn PEhé Sré@ua-Pl urality

of common conpl e- " nmentary tata [1nes pairs in accordance with the 25

selection signalgadepraiheacel e dacedees, - 62 - In the drawing, each
of GDCR11, GDCR1Z, CDCR21, G DCR22 shown between pairs of colum
-3 _ Figure 9 shows another example dynamic RAM to

which this invention is applied.

In the drawing, the main circuit blocks are
depicted in match with the geometric arrangement
in a practical semiconductor integrated circuit.

10 In the drawing, M-ARY1ll thréugh M-ARY14 shown
on the left and M-ARY21 through M-ARY24 shown on
the right represent memory arrays, respectively.
Each of the memory.arrays M-ARY13, M-ARY14 and
M-ARY23, M-ARY24 includes spare (;eéundancy) memory

15 arrays. ﬁrARYl shown on the left and R-ARY2 shown
on the right are the spare memory arrays. The

o memory arrays M-ARY13, 14, 23 24 and the memory
‘arrays M-ARY1l, 12, 21, 22 other than the spare
memory arrays have the same construction.

20 Each memory array is formed to extend in the
longitudinal direction and consists of a plurality
of word lines that are seqﬁentially arranged in )
htﬁe transverse direction, a_plurality of comple-

mentary data line pairs that are formed to extend

25 in the transverse direction and are seguentially



switches is a colum address decoder, which receives the interna
conplenentary address 5 signals, the selection timng signals [err] and

t he sefection signal LL (RR) fromthe change-over circuit, decodes them and:;
s e sel ection srgnals to the colum sw tches. Ei ght conmon ’
‘fvntary data line pairs 10 are provided for the.nenory array on Lbe

Ad eight sets, for the menory array on the right. Each of the common
conplenentary data |ine pairs is connected to -the input-output node of the
main anplifier. Accordingly, eighg;each main anplifiers 15 are provided for
each of the right and left nenory arrays. In the draw ng, eight main
anplifiers arranged on the left are represented by MA1 for sinpli- fication
and t hearRanrgedptni FReslengirudinght digpctien TReidoer ation of the main
anplrfrers on,the 20 left is controlled by the operation timng signals

[err] W?k?ﬁbe?ﬁt?ﬁﬁ°6¥ Fﬁélﬁatﬁaénﬁﬂqliﬁga% “TeE St , by the tinming

signal s r The, out s .fromthe mai nplifiers MAI or MA2 are
produc oPF | 1BEe! 58?%&8 #?EUFF"Zg B/ BOF: gviﬁ&eﬁh895ane construction as.
that s In_the menor of, thi s enbodi ment, two

redun- ?uﬁp%?}% ??gaﬁ¥v9%§ tﬁéngaﬁglfgn§Pr °95§%¥f

5 with a predetermined rule.-
Each of R-DCR1 and R-DCR2 shown between the
memory a:raye is a row address decoder which decodes '\J
the inﬁernal compleﬁentary address signals and
delivers the selectipn signals to the word lines.

10 The selection signals produced ffom the row decoder
are applied in common to the word lines of the
memory arrays that are arranged vertically with : g/
reséect to the row decoder. In other wordé, the’
wofd_lines that are formed in the vertical direc-

15 tion relative to the row decoder are substantially
connected to one another. For example, the word
iines_in the memory arfay M-ARY1l and the word
lines'in the memory array M-ARY13 are substantially
connected to one another,

20 Each of C-SW1l, C-SW12 and C-SW2l, C-SW22
shown between the two memory arrays is a column
switch, which.connects a plurality of complementé}y
data line pairs to a plurality of common comple-
mentary data'lihes pairs in accordance with the

25 selection signals from the column decoders.



t"hat of the circuits in the foregoing enbodi mrent and a change-over circuit
(not shown) having the sane construction as that shown in Figure 7 are

provided. In other words, there are provided the redundancy circuit R€l
f'or the redundancy nenory array R-ARY1 on the left, the redundancy ciff¢
10 provided for the redundancy menory array R—ARYZ on the right

chang& over circuit CoC for recei ving the detection signals ACL, ACR fT
t hese redundancy circuits RCl, RC2. As described with reference to the.
foregoi ng enbodi ment, the selec- 15 tion tingpg_signal [err] the tim ng
signals [err] for actlvatlng the -main anplifiers and the predeter- m ned

besi des. the datsc. LBnEBFgNE gaéaagﬁeéeassfér—%%%aﬁ; s Eh;ﬁsielf E‘SC_
Signal s LL, RR aﬁéﬂ?:ﬂzeée%@e?peﬁ S nRebEeRle R 5. e i ng ° "
si gnal s [.Gfrl p;@ﬂg&ﬁgs §ML! B8 GRANGRARUEE Blcbilelr, 24/hi2pp! | ed to the 25

main anplifiers on~t e operat.ion - - timng signals

Lerr] 1o Lhe MigcaiPLLliaesiNeerAl1! BBmplakenta asax@%tg on signal LL
produced fromt ange-over circuit is applied fo the colum decoders
CDCRI, CBCRIZiQRal8¢ tRE! s@l@ction timing signals ¢y and the
| selection signal LL (RR) frcﬁ the change-over
circuit; decodes them and forms the selection
signals to the column switches.
Eight common complementafy data line pairs
.10 are provided for the memory array on the left and
eight sets, for the memory array on the right.
Each of the coﬁmcn complementary data line ﬁairs
is connected to the input-output node of the main
amplifier. Accordingly, elght each main ampllflers :
15 are provided for each of the right and left memory
arrays. In the drawing, eight main amplifiers arranged
A ~on the left are reéresented by MAl for simpli-
ficat;on and the main amplifiers on the right, by
MA2. The operation of'the main_amplifiers on the
20 jeft is controlied by the operation timing.signals_

"]
the right, by the tlmlng 51gnals ¢

and the operation of the main amplifiers on

maL

The output signals from the main ampllflers
MAl or MA2 are produbed via an input-output circuit

25 1I/0 having the same construction as that shown in



5 the selection signal RR to the colum decoders C-DCR21, C-DCR22 on the
right. The selection signal L produced fromthe change-over circuit COCis
-appy VEd to the spare (redundancy) colum switch G SW provided for the P
sparelmanory array R-ARYl 0 10 on the left and the selection signal R to
t he\ sftade (redundancy) colum switch [err] provided for the spare nenmogy
-ARY2 on the right. The dynam c RAM of this enbodinent is a nmenory
of a bite construction having a nenory capacity of 15 approximately 256 K
bits. 8-bit external address signals [err] are app |lied to a row address
buffer (not shown) which forns thé3internal conplenentary address signals i
to be applied to the row address decoder R-DCR. 7-bit external address |
signalspgguréeﬁf]-are applied to a colum address buffer 8 14 (not ;
shown) which fornms the internal conplenmentary address signals to be applied
to the col unfi addé eaemod9C8de h@sDembolithentdUlewdH ifduriodes of sense
anplifiers, 25 not shown, are connected to. t he conpl enentary data -65 -
l'ine paaaﬁcylelfbelaennaymig thieS sameodomtirudtion Lrnal address si gnal
[err] is an address signal which decides : _

that of the circuits in the foregoing embodiment

5 and a change¥over circuit {not shown) having the
same construction as that shown in Figure 7 are
provided. In other words, there are provided the ' S
redundancy circuit RC1 fof the redundancy memory
array R-ARY1l on the left,.the redundancy circuit_

10 RC2 provided for the redundanéy'ﬁemo:y array R-ARY2
on the right and the change-ﬁver circuit coc for N o
receiving the"détection signals ACL, ACR from these
redundancy circuits RCl, RC2. As described with
reference to the foregoihg eﬁﬁodiment;.the selec-

15 tion timing signal ¢YR' the timing signals 8o for
activating the.main amplifiers and the prédeter-'
mined;internalladdress signals a1 (agi'ére applied
to the changé-over circuit COC besides the detec-
tion signals ACL,.ACR describeé above. The change-

20 over circﬁit'coc produces the opeiation timing
51gnals ¢ aL’ ¢ aRr’ the selection signals LL, RR,

and the selection 51gnals L, R. )

The operatlon tlmlng signals ¢ aL.produced
from the changeeover c1rcu1t are applied to the

25 main amplifiers MAl on the left and the operation



whet her the nenory cells are to be selected fromb5 the nenory arrays
M ARYIIl to M ARY14 on the left or fromthe nmenory arrays M AR
M.ARY24 on the right. For exanple, when the inter- nal address signg
is at the high level (logic."1"), the nenory cells are selected fro
nennmx/lo array on the.left and when it is at the low level (logic ;
on the other hand, the nmenory cells are selected fromthe nmenory array on
the right. Accordingly, this internal address signal [err] is applied to

t he change-over circuit described above 15 . gy the predeterm ned interna
address signal a The internal address signal [err] decides whether the
menory cells are selected fromthe nmenory arrays MARYlIl, 12, 21, 22
upstream of the YRR cveEtalRACRI, FoDURe Bainranplhtiesaol)220 arrays

M ARY13, 14, 23, 24 downstream of the row decoders, For exanple, when the

i nternal addr es<e%sigihlTiaht i s The (selacghonesagngl ok cPredycedne nenory
cells are selected fromthe u strean1nennr¥ arrays apd_when jt is at the

| ow | evel (1 ogi ¥ )thechapdenansy cerFye ErésséPﬁif%G FPob*® he downstream

cet's of compl emd R dRePITHE G Lt nif BPRLAPACERS HHEE & ot ner in

pair of ”Enngy the selection signal RR, to the column decoders

C-DCR21, C-DCR22 on the right.' The selgction
signal L produced from the change-over circuit coc
is applied to the spare (redundancy) column switch -
C-SWL° provided for the spare memory array R-ARY1l
10 . on the left and the selection signal R, to the
spare (redundancy)’ column switch C;SW'Ro provided
for the spare memory array R-ARY2 on the right.
The dynamic RAM of this embodiment is a memory
of a bite construction having é memory capacity of
15 approximately 256 K bits. 8-5it external address
signals A° - A7 are app;ied to a row_address buffer
L (not shown) which forms the internal ¢omplementary'
address signals to be applied to the row address
decoder R-DCR. 7-bit external address signals
20 Aé - A14 are.appiied tp a column address buffer
(not shown) which forms the internal complementa{y
address signals to be applied to the column address.
decoder C-DCR.

The input-output nodes of sense amplifiers,

25 not shown, are connected to the complementary data



5 arrays arranged so as to interpose the colum decoder between them In’
ot her words, the common address is given to four sets of conplenentary data
-Ilne/pai.s adjacent to one another in one of the nenory arrays and to four

_sets,?«4 onpl enentary 10 data |ine pairs adjacent to one another in the-
othe\‘ he menory arrays. This neans that a unit nmenory array consi stg/ of
four ‘5 of conple- nmentary data line pairs in one of the nmenory arrays,

four setg of.conprenentary data line pairs in the 15 other. of the nenory
arrays, a plurality of menory celts connected to these conplenentary data
line pairs'and a plurality of- w d | ines connected to the nenory cells. The
unit nmenory array UVA is shown as the representative in the draw ng. 20

The col UnthesW4iohs consists of a plurality of unit col um switches. Each
unit colum switch consists of 16 MOSFETs that are subjected to switch

control by ths s9ieGidmrsi@hatni s rembbaemeatymenaddpreegndecoder in such a
manner as to connect 25 eight sets conplenentary data |lines pairs in the

- 67 - WAdreBWigrHY ay, tis tAle addresposignglewphithsaeeiaésconmon
conpl enentary data line Pairs. In the drawng, the unit colum switch [err]
providewhérhdﬁuzhsﬂmemurgwqek&saqréh@oiheshemacaedtﬁeoﬁ representative.
5 the memoryfarrayé M-ARY1l tg  M-ARY1l4 Qh the
left or from the mempfy arrays M-ARY2l o
M-ARY24 on the right; For example, when the inter- : v/
nal address signal aq is at the high level (logic |
"1"), the memory cells are selected'from:the meﬁory
10 array on the left and when it is at thé low level
(logic "0"), on the o#her hand, the memofy cells
are selectéd_from the memory array on the right.
Accordingly, this intermal address signal ég is
applied to the change-over circuit described above
15 as the predeterminéd internal address signal an-l;
‘The internal address signal a;, decides
whether the memory cells are selected from the
memory arrays M-ARY1ll, 12, 21, 22 upstiéam of the
row decoders R-DCR1, R-DCR2 or from the memory
26 arrays M—ARQIB, 14; 23, 24 downstream of the row
decoders. For example; whén the internal address
. signal al4 is at the high ievel {logic "1"), the )
memory cells are selected from the upstream memory

arrays and when it is at the low level (logic "O0"),

25 the memory cells are selected from the downstream



The redundancy nenory array R-ARY1 (R-ARY2) consists of four sets of
conplenentary data line pairs that are provided on the left relative_-tQ the
~cqolum decoder C-DCR12 (C DCR22) and are 10 adj acent to one anot hes; ya |
plurality of word lines arranged so as to cross the conplenentary
pairs&,h./= a plurality of pnenory cells arranged at the points of int
with & predeterm ned rule, four sets of conplenentary data line pairs 15
that are provided on the right relative to the colum decoder C- DCR12
(C-DCR22) and are adjacent to one anotheés, -a plurality of word |ines
arranged so as to cross the conplenentary data |line pairs and a plurality
of menory cells arranged at the 20 points of intersection with a

predet ernined rethoryn aixdfis.t 0 connect eight sets of conplementary data
line pairs to the correspondi ng ei ght sets of conmon conpl enentary data
line pairs, there isal $hiy ensliredefupshunsy sddrees sis tedvdmerr] 25
consi sting of MOSFETs that are subj ected to switch -68 control by the
sel ection signaltd foRkdr fsetn (df cdMplEmenedryidata t1i06EC. paimws etdpanation in
detail of -the nenory arrays, row decoders, sense anplifiers and the like is
5 hereby onitteatebadiucenthdo ane tanother i a R i9f tMRMIXY egoi Ng

enbodi nment . ) .
5 arrays arranged so as to interpose the column

decoder between them. In other words, the common
address is given to four sets of compleﬁentary data
line pairs adjacent to one another in one of the
memory arrays and to four sets of complementary

10 data line pairs adjacent to one another in the

| other of the memof&larrays. This means that a

N2 -unit memory array consiéts of four sets of comple-

mentary data line pairs in one of the memory arrays,
four sets of complémentary data line pairs in the

15 other of the memory arrays, alplurality of memory
cells connected to these complementary data line
pairs* and a plurality of word lines connected to
the memory cells. The unit memory array UMA is
shown as the representative in the draWing._

-20 The column switch consists of a plurality of
unit column switches. Each unit column switch
consists of 16 MOSFETS'thaé are subjected to switch
control by the selection signals from the column
address decodef in éuch a manner as to éonnéct

25 eight sets complehentary data lines pairs in the



left
over CyrCuit COC

The operation of the'change-over circuit COCis substantially the sane as

that of the enbodi -

i nes

for /menory arrays M ARY21 to M ARY24.on the right),
I f provided, nmakes it possible to select the spare neobry

array R-ARY1 on the 15 left (or the spare nenory array on
pl ace of the defective data |lines. Wien the defec- tive data lines are
contained in the nmenory arrays- onwége |l eft (or the nenory

right), the change-over circuit nma
menory array on the right (or the spare nenory array on the |eft)

ment shown in Figure 7. Wien the defective data 10
Jﬂ{ contained in the nmenory arrays MARYlII to M ARY14 on the

the right) in

arrays on the

Tt possible to select 20 the spare
I n place

t he change

of the uniéchmemergabariaynde tdencwirespending cdigle setsl | i nes and that of

the data |ines can be shortend,

speed opfracmman complementhrny glataentinenmairon iInnchelinted to the
foregoi ng enbodi nents, in particular. The nunbers of redundancy circuits
and r eddradhng . nsher gnditr Spd umny sy talo GrSWy PrBtided  For | nstance,
redundancy nenory arrays are provided for each of the right and | eft nenory
arrays. £PF EResuBiseMeROry | FIFAYC VMR isighewh RHVRRd for

5

10

15

20

~ provided @ redundancy column switch C-SWLg (C-SWRO)-

25

representative.

The redundancy memory array R-ARY1l (R~ARY2)
consists of four sets of complementary data line
pairs that are provided on the left relative to
the column decoder C-DCR12 (C-DCR22) and are
adjacent'to one another, a ﬁlurality of word lines
arranged SO as to cross the complementary data
line pairs, a plurality pf memory cells arranged
at the points of interseétion-with a_predetermined
rule, four sets of complementary data line pairs
that are provided on the right relative to the

column decoder C-DCR12 (C-DCR22) and are adjacent

. to one another, a plurality of word lines arranged*

so as to cross the complementéry data line pairé
and a plurality of memory cells-arrénged at the
points of intersection with a predetermined rule.
In order to connect eight sets .-of complementary

data line pairs to the corfeSponding eight sets of

common complementary data line pairs, there is also

consisting of MOSFETs that are subjected to switch

each

t hi's enbodi mrent 25 can acconplish the high

t wo

z



rédundancy menmory array. In other words, four redundancy circuits are
provided in all. Respective 10 change-over circuits are provided for phe\
redundancy circuit(s) arranged for the left redundancy nenory arr vand
the redundancy circuit(s) arranged for the right redundancy neno ' .
Even {f,four unit nenory arrays containing the defective data 15 rfies are
formed in either one of the right -and éffl menory arrays, the nenory not
substantially containing the defective data lines can be obtained by

enpl oyi ng the arrangenent so that two redundancy menory arrays on the |eft
are selected in place of 20 the two of the four unit nmenory arrays
containing the effective data lines apd twp redundancy_nenory arrays on the
right are sel ect@PFPhiBEthR f9EectIoR; fteRatvh ﬁ?tfﬁBﬁDFgearrays.- -
70 - A change-over_circuit nay al so provi ded for the redundancy nenory
array arranged f aﬁ?ﬁ??%ﬁF(%&%?P*?rég?‘that'is, the spare word |ines and

t he redundancy circuig4s. ary ed for 1he 5 Li ,..S0_as Lo _use the
redundancy nenory ardgfi?%éggﬁéh%ﬁﬁnﬁ%éﬁggsg}u?glEﬁ% %?mﬂgﬁn?§r3¥?ays in

the sam vy a5 dgsCid el abotsundl CuRlines ycind | LM 140G 0T the

redundancy nenory array can be_rea Iz the conbination of 10 extrenely
simpl e | ogicsci nfdhidsy amidastd Iech #d0Vehey are the same as those

or

in the foregoing embodiment.

The.operation of the change-over circuit COC
is substantially the same as that of the embodi-
ment shown in Figure 7. When the defective data

10 lines are containe? in the memory arrays M-ARYll
-to - M-ARYl4_on.the 1éft {(or memory arrays
M-ARY21 to M-ARY24 .on the right), the change-~
over circuit COC, if provided, makes-it possible
to select the spare memory array R-ARY1l on the |
15 left (or the spare memory array on the right) in
place of the defective data lihes. When the defec-
\.f : tive ?ata lines are contained in the memory arrays - .
on the left (or the memory arrays on the'right),
the change~-over circuit makes it possible to select
20 the spare memory array on the right (or the spare
memory array on the left) in place of the defective
‘data lines. | )
Since the length of the word lines and that

of the data lines can be shortend, this embodiment

25 can accomplish the high speed operation.



However, the definite circuit construction of this change-over circuit is

not limted to the above, in particular. For exanple, it wll be assuned

t haty posi- 15 tive logic using the logic "1" .as the high level is
_enplipy in the enbodi nents descri bed above; if the logic circuits [err]

are sed of NOR gates. using a CMOS circuit in this case, the highy_/

| evel ~of the output signals are formed by a series.cir- cuit of p-channel
MOSFETs having a relatively low driving capacity. It is therefore preferred
to utilize NAND gates by use of inwertged signals of each input signal. In

such a case, the p-channel MOSFETs for forming the high |evel

25 signal can be apganged_in.the_ parallel, form
circuit having a Igﬁsegﬁﬁﬁﬁpﬁgl gp

that a logic

&&EHS? 50 B8k igﬁgffput§di relatively

smal | NC@g?gngggg?pgghgﬁeh%sﬁgiﬁL?ggtgguﬁg&ther reduce the size of the

change- ov

s case, the logic of the change-over

control signal apphhednlif@ershe s e@dundaney tilkeuikst andhe mul tiplexor is

different fromthat of the enbodi nent descr.i bed above.

For this reason,

the mul t rphaxaantPXmemegycasrafe maledl Red io¥ r@reOseitgnal [err] as the

sel ection signal L when the change-over control signa

is at the |ow | evel

and 5 For instance, two redundancy memory arrays are provided

for each of the right and left memory arrays.

+this case, a redundancy circuit is provided for each -

In

redundancy memory array. In other words, four

redundancy circuits are provided in all. Respective

10 change-over circuits'are provided for the redundahcy

circuit(s) arranged for the left redundancy memory

array and for the redundancy circuit(s) arranged

for the right redundancy memory array. ‘Even if four

unit memory arrays containing the defective data

15 lines are formed in either one of the right and left .

memory arrays, the memory not substantiaily

containing the defective'data lines can be obtained

by elploying the arrangement so that two redundancy

memory arrays on the left are selected in place of

20 the two of the four unit memory arrays containing

the effective data lines and two redundancy memory

arrays on the right are selected in place of the,

remaining two unit memory arrays.

of the output



t'he selection timng signal [err] as the selection signal R when the _
change-over control signal is at the high level. Aternatively, the ™
phase-inverted 15 signal of the output signal of the logic circui [
used as-the change-over control signal. The timng signals [err] ¥
actiqeying the main anplifiers are forned .in the same way as descri bed
above™ 20 The selection timng signal [err] may be forned on the basis
of the selection timng signal [err] and the detection signal. That is,
when the re- dundancy nenory arrays are sel epted, too, the selection timng
signals [err] are forned so that 25 the selection timng signals [err] can

be formed on - 72 - gF ;gg?_ t | L m ' |l s, [err] and
t he detection signal. ‘ﬁ1te}§'nu er%o ﬁ%aaﬁﬁg%l?}r%%gs?ﬁ?% ﬁ% dancy .
menory array nma W nQng f f¥§ﬁ§ ' f i ng the
unit nenory arrgﬁ?%{&g(e?#p e, inmfehe, meago%:?a r?t shov‘xaln‘(lj Pﬁéﬁ%}ffrﬁne 1, the
number of the cqgy A At 2 tHdte kA Mehd MpRrd Nbidielipedingancy nenory
array may be 9 (sets). In this case, the nunber of MOSFETs form ng the 10
unit colum swi kGle GRARTMNE Y dcnildie aredingan cfo retive \waerday is 18-in
accordance with the increase in the nunber of data |ines.

5 1lines, so as to use the redundancy memory array in

common between a plurality'of memory arrays in the
same way as described above.
The change-over circuit COC for the redundancy
memory array.can be realized by the combination of
10 extremely simple logic circuits as described above.
| However, the definite cifcuit éonstrﬁction of
this change-over ci;cuit is not limited to the
above,. in particular. |
For exampie, it will be assumed that the posi-
15 rive logic using the logic “i" as the high 1e§el is
employed in the embodiments aescribed above; if
\hj - the l?gic circuits Gl, G, aré composed of NOR gates,
| using a CMOS circuit in this case, the high'level
of the 6utput signals are formed by a series cir-
20 cuit of p-channel MOSFETs having a relatively ;ow
drivihg capacity. It is therefore preferred to
utilize NAND gaﬁes by use of inverted signals 6f )
each input signal. In.such a case, the p-channel

MOSFETs for forming the high level of the output

25 signal can be arranged in the parallel form so



The nunbers of the conplenentary data line pairs of the unit nenory array
and redundancy 15nenory. array need not be eight sets, but may be 9 sets,

for exanple. In the enbodi mnent shown in Figurp 9, for .instance, the unit
array UVA may include four sets of data line pairs fornmed on the-.

de with respect to the colum de- 20 coder C-DCRI | and five setg/ of
ne pairs forned on the left. In this case, the unit nenory array to
e fefned below this unit nenory array UVA preferably contains five sets of
data line pairs forned on the ri%gF Wi th respect to the 25 col um decoder
C-DCRI| and four sets of data I7 = - 73 - pairs forned on the right.
Thi s arrangenent nakes it possible to prevent the. occurrence of a useless
voi d on gH#r Ailogid éecaPdURdRDfY HENBEYeaBrdYing eapaliikyted in the sane
way as the unit nmenmory 5 array described above, it is very easy to include
9 sets @anmlden dormetpruted by rblatiesty EhalauMbsreeks.MOSFETs forning the
unit colum switch is increased and at the sanme tinme, the nunbers of

conpl enditiar ynaksdsn it op=ible abd frarehappkeBineesthd@ abeeal so i ncreased.
Thus, the nunber of data lines formng the unit nenory array and redundancy
menory &f dhermhangerdver aeircuit.

5 In this case, the logic of the change-over

control signal applied from the lbéic circuit Gé
to the multiplexor is different from thaf.of the .
embodiment describéd above. For this reason; the
multiplexor MPX pro&uces the selectiﬁg timing n
10 signal'¢yﬁ as the selection sighal L when thg
ch;nge—oVer control signal is at the low level and
the selgction timihg.signal ¢YR as thg selecﬁion
signal R when the change-over control'signél is at
the high le#el. Alfernatively, the phase-inverted
15 signal of the output signal of the logic circuit

G2 is used as the change4dver control Signal. The

()

timing signals malL’ Pmar £OF activating thé_maih
amplifiers are formed in the saﬁe'way.as described
above. | | |

20 The seiéétion timing'signal ¢¥# may be formed
on the basis of the'selecﬁién timiﬁg signal ﬁyﬁ _

and the deteétion sighél. That is, when the re- )

dundancy hemory arréys are sélectéd, too, the

selection timing éignals 3;; are fqrmed.s§ tha£

25 the selection timing signals ¢9R can be formed on



The redundancy nenory arrays may be provided 15 either on the right or on
the left alone. In the enbodi nent shown in Figure 1, for exanple, only the
redundancy ‘menory array is provided and only the redundancy circuit N S
provi ded as the redun- dancy circuit in response thereto. A steady
Ievek~§ignal I's applied to one of the input nodes of the logic cir
form ng the change-over circuit COC in place of the detection sig

fromthe redundancy circuit RC2. 1In this manner, the redundancy nenory
array descri bed above can 25 be sel ectedypn-pl ace of the defective data
i nes - 74 - in the nenory array on the right or in the nenory array on

the left. According to this_ arrangenment, the nmain anplifiers MAL, MA2 can
al so be oper at edeRATIY R the t$R1GHRODaYIBINGSETNBLS ﬁp@venénds t he

on The T ght _cartifs SREERERR irahe nonory array R ARY |4 cel eoted.
w del'y appli ed 1o RO IR Gh SF FrbT 05 ERRELRS ot eRERte memory)
gpceistegte : In\ljgnz ??#ngﬂlng%néaﬁl%ﬁpgé# %? g*%é?%e%ﬁ%:a yeiﬁﬁpﬁo 2- rfe-rl-rngi es
for reading/ wei tdg g Aaf ai_iq'feﬁ A HiHd [9h@Tuit Smemory array. For

example, in the embodiment shown in Figure 1, the

numbef of the complementary aata line pairs form-

ing the'reQundancy memory .array may be 9 (sets).

In this case, the number of MOSFETs forming the
10 unit column switch_corresponding té the redundancy

memory array is 18- in accordance with the increase_

&

in the number of data lines.
The numbers of the complementary data line
pairs of the unit memory array and redundancy
15memor¥ array need not be eight sets, but may be 9
sets, for example. In the embodiment shown in
N Figurg 9, for instance, the'unit memory array UMA
may include fouf sets of data line pairs formed
on the right side with respect to the column de-
20 coder C-DCR11 and five sets of data line pairs
formed on the left. In this case, the unit memory
array to be.formed below tﬁis unit memory érfay
UMA preferably cpntéins five sets of data line |

pairs formed on the right with respect to the

25 column decoder C-DCR11 and four sets of data line



2

- 75 - CLAIMS. 1. A seni conduct or menory device including: (a) first
and second nenory arrays, each having a plurality of nenory cells forned

al ong rows and colums; (b) first selection neans for selecting at |least 5 -.
one_penory cell colum designated .by first address signals, fromsaid first °
ang igcond nenory arrays upon receiving said first address signals; (ck
sadohd sel ection neans for selecting nenory cell rows fromsaid first and

se d nmenory arrays; 10 (d) a first common data line for

receiving data of a nmenory cell m@ich has been selected fromsaid first
menory array by said first and Se dnd sel ecti on nmeans.; (e) a second comon
data line for receiving data of a nmenory cell which has been selected from
sai d secpatrdSformedyonr the ighdi.d Mhist aardngerent sekest i on neans; (f) a
first spare nmenory conprising at |east one nenory cell colum fornmed with a
pl ural i tytaposeiblie tel prevend fheviocgiowgremce of & mmedesscel | desi gnat ed

by said second selection neans fromsaid first spare nenory 20 to said

first cofPb® emtthei birn r é§pshee reduadmncyt mesoaat iagi¥adi gnal ; (g) a
'second spare nenpry conprisjing at | east one_nenory cell colum fornmed with:
a plural ?chﬂsﬁ%HBF?dgEPl§Peaﬁ&mﬁrUFWdPﬁgt@£t§nd¢ TEROFFry cel | desi gnat ed

by 25 said second sel e¢cti on nea f.rom sai d second ,spare nmenory
y § array_ééscrfbe above, E% 1ls very easy to ld%id%e' y

9 sets of data line pairs. In this case, the
number of MOSFETs'férming the unit column switch ’ (-
is increased and at the same time, the numbers of
complementary data line pairs and main amplifiers
10 are also increased.
Thus, the number of data lines forming the
unit memory array and redundancy memory array'may" 1
be arbitrary.
The redundancy memory arrays may be provided
15 either on the right or on the left alone. In the

embodiment shown in Figure 1, for example, only the

¢

redundancy memory array is provided and oﬁlf thé
redundancy circuit RCl is provided as the redun-
dancy circuit in fesponse thereto. A steadyIIOW
20 level signal is applied to one of the ihput-nodes
of.the 1ogicfcircuit'G2 fbrminé the change-over .

' circuit COC in place of the detection signal ACR
from the redundancy circuit RC2. In this manner,

the redundancy memory array described abbve'éaﬁ

25 pe selected in place of the defective data lines



t'o said second comon data line in response to a second sel ection signal
-76 - (h) first anplifier neans coupled to said first common data.ine, and
operating in response to the selection of a nenory cell froms E@}ﬁir t
menory array so that data of the nenory cell selected is anplif{fied
saidfi,rst anplifier neans; (i) second anplifier neans coupl ed
aecoﬁﬁ’connnn data line, and operating in response to the selection of a
menory cell fromsaid second nenory array so that data of the nenory cel
selected is anplified by 10 said second anplifier nmeans; (j) first
redundancy neans receiving second address sighals including at |east said
first address signals, and for generating a first control signal when said
second address simnthe memoryldaesay sognghe wihghk & $al ehe medletgctive
menory cell colum fromeither one of said first and second nenory arrays;
(k) second redunaienmzy omatiserkeftvi njcsardingcbodthddr eszasggmehs, and for
generating a second control signal when said second address signals are 20
‘addr ess signal s Wit chair| anpliftefeciile MARorancalsocbeunnetratadei t her one
of said first and second nenory arrays; and (1) .control neans responsive to
said first and stebeetively olnsthpasamefyaygefefasrRgPe8AeabPVeapadsfi rst

5 the main amplifiers MAl corresponding to the re-

‘dundancy memoiy array R-ARY1l on the right can be
operated when the memory array R-ARY1l is selected.
Besides the dynamic RAM described above, the
presen£ invention éan be widely applied to ROMs
10 (read-only memory), RAMs (random access memory)
and the like for reading the data or for writing/
k*/ reading the data. The present invention can be -
applied particularly effectively to those memories

for reading/writing data of a plurality of bits.



25 and second sel ection signals, for inhibiting the selection of a nenory
cell colum fromone of said first and secon for

g either one of said -77- first and second anplifier neans .,
y of a nenory cell in either one of s llﬂ, uummﬂuuﬂmrnd spare -
I nstead of the defective nenory cell one of s\yd
apd second menory arrays is anplified by the 5° One’of* the first and -
second anplifier means which is opfrated 2. - A sem conductor nenory
device according to Claim1, whefe ? Said first redundancy neans includes a
menory r t for storing address signals designating a 10 defective

menory "and a conparison circuit for conparing said address signals

stored jn sai d megorn clgeaide 0t ey se6ond 2fdigasngionals, so that.

sai d flrst contr signal 1s generate &n sai d second-Addr ess signals are

the address signajg) Wy ol S&AECieSshd H@ﬁx@f&'é@r&?s”ﬁgﬁ&ﬁ fgbingol um, and

wherein said second redundancy means i ncludes a nenmory circuit for storing
addr ess S0 Si €9 b B Rdrhdiey 06d T4 | F6rH8aDA Yokg! kows! BABSc8D@mAsgonpari son
‘circuit for conparing said address signal stored in said nmenory circuit
with said second addremssRssigmaion meahbafosasdleecdngd aenteastsignal is
generated when said second address signals are the address signals which
sel €t enalafamiwecochuryl wel |designated. by firstAaddmesendighatspenory

devi ce according to o
from said first and second memory arrays upon receiving

said first address signals; : o/

(c) second selection means for selecting memory
cell rows from said first and second memory arrays;

10 . " (d) a first common data line for receiving d&ta
.cf a memory cell which has been selected from said first

. memory array by said first and gecohd selection means.; . v
| (e) a second common data line for receiving data
. of .a memory cell which has been selected from said second

15 memory_array by said first and second selection means;

(f) a first spare memory comprising at least 5‘ o
one memory cell célumn formed with a plurality of memory
cells, and providing data of a memory cell designated by
said second selection means from said first spare memory

20 to said first common data line in response to a first
selection signal;

{g) a second spare memory comprising at least
one memory cell column formed with a plurality of memory
cells, and providing data of a memory cell designated by

25 said second selection means from said sécond_spare memory
to said second common data line in response to a second

selection signal;



Claim 2, wherein said control neans further—recerves a 25 part of

second address signal s and produces said f|r on si gnal %'
selecting a nenory cell fromsaid f|r l“ugﬂ‘l ”ﬁ S m .sai d second

sel ecti on signal for selecting a neno second spare nenory.

- 78\;) A sem conduct or nmenory device according to Claim 3,

wher el sa|d ‘part of said second address si | s is an address signal
designating the selection of a nenory cell” gﬂ?unn fromeither.one of said
first and second 5 nenory arrays. 5. A sem conduct or nmenory device
according to Caim4, furtherfiret ahmkifiey reansiceeueledte $aid first
generating a timng signal; and 10 : wherein said control neans

conpri ses a | ogF@meen cdata cbkﬂ#ec?‘%‘b PRREA NG Al R FEFRENSAAERkRAd control

signals and said part, of s I d. second add s signals_and to d
change- over corg® c"s"r%‘haq’ %HEF‘%P’F%I?? {pﬁs ?’e‘i;ﬁ?ﬁ ’5%{%’?5{':1%‘?%

I ted b 15 t h
Si gnal gener at P 5 i%:%arsg?%”%r%‘%aﬁ%rﬁ%éca#‘% Sl AT o
said first of sgéggmkfggéx%éégafqégl égg accordance w th said change-over
control . signal e

conduct or menory devi ce according to 20

Gaim2, wherein saidfi r§£)5§é€&ﬁd%§1{§%f heEhdesugl édresd Salgess

decoder which selects a nenory cel
second common data llne, and operating in response to the

selection of a memory cell from said second memory array
so that data of the memory cell selected is amplified'by
10 sald second amplifier means;
(j) first redundancy means rece1v1ng second
- address signals including at least sald first address’
signals, and for generating a first cdntrol signal when
said second address signals are address signals which.
15 select a defectiVe memory cell column from either.one
of said first and second-memory arrays;'
(k) second redundancy means receiving said
\_/ second address signals, and for generating a second
coatrol signal when said second address signals are
20 address signals which select a defective memory cell
column from either one of said first and second memory
. arrays; and
(1) control means responsive to said first and
second control signals, for generating one of said first
25 and second selection signals, for inhibiting the selection
. of a meﬁory cell column from one of said first and secodd

memory arrays, and for operating either one of said



col um fromsaid first menory array and whaose operation is controlled by

said control neans, and a second address decoder which selects a nenory

cell ol um from 25 said second nenory arra

cont@ed by said control neans. -79 - mmm"mnm,ﬂum ()”d“Ct or

rows cony/ se

devi e
a word

data |i

havi ng

conmmon

ccording to Claim?2, wherein each of *saitd kenmwdrys C

ion is

.
*

menory -

line and a plurality of menory cells whose control terninals are =
cennected to said word Iine, each of 3aid 5 menory cell colums conprises a

ata'Tine. A sem conduct or

pai d . |4y, of [l h id [
15 B g 24 RS U GREL, 2, LY 2L

Lone Paidy) 38 3 Olorddlid 144 AIVLESHA L EUNBILARLE piASEL oMY SeS 2

evi ce accordi ng

to O aijRstealdiid@hd Hdiilitidie (Himdry | ESL1 G MiFh S¥h tEDeigdF CHhd T ecei ving

t he selection signal

produced fromsaid first selection nmeans 15 and

connectgf@asd ¢ ifdgtstaf® Badbriiifend e Patdyd i A Bitid@ PRi¢hén said
cell colum in said first menory array selected by said sel ection
si'gnal gueodifc atheb\f ixaitd drid Hecsml@cdAmphi fleanwedny whielconel col utMm switch

menory

circuit receiving the 20 selection signal produced fromsaid first
sel ect icpenaads and connecting said second commobn data line pair to a

10

15

2. A semiconductor memory device according to
Claim 1, wherein said-first redundancy means includes a
memory circuit for storing address sigﬁals designating a
defective memory column and a cqmpérison circuit fbf
comparing said address signals stored in said memory
circuit with said second address signals, so that said

first control signal is generated when said second address

signals are the address signals which select séid defective

memory cell column, and wherein said second redundancy
means includes a memory circuit for storing address
signals designating defective memory cell columns and a

comparison circuit for comparing said address signal

_stored in said memory circuit with said second address

20

25

Signals, so that said second control signél is generated
when said second address signals are the address signals
which select a defective memory cell column.

3. A semiconductor memory device according to
Claim 2, wherein said control means further receives a
part of the second address signals and produces said |
first selection signal for selecting a'memory cell from
said first spare memory or said sécond selection signal

for selecting a memory cell from said second spare memory.



data line pair of said menory cell colunm=im said Second nenory array

desi'gnated by said selection signal pro T ' I rst selA aly|
nmeans; - 25 (p) a first spare m IL@“@J ! cuit =’ viig sai d
fiirst selection signal produced from sal« cONiu Oln and comae ng said.

first cormon data line pair to - 80 - adata line pair of a nmenory cel
Qoluﬁh’in said first spare nmenory in response to said first selection
signal; and (q) a second spare colum sw8ch circuit receiving 5 said
second sel ection signal produced fromsaid control neans and_connecting
sai d second comfen data |&neepifFendechoranemeryiedpiifeopCaonr@igyteel |
colum in said second_spare nenory, in response {Q said second sel ection
signal . 9. Clapmsdm ¥ReEeER of2HEnBRYE dedi 8@ A nEpGaPAgaddpess signals g,
-a first menory array haying a plurality. of nory. cells having gcontrol and
nput-out put. 1 et fii Al A94FG8, PARIRh SRELIRAETRS: thg) Salerkban REndrSneThy
having a p'”ra'g&¥10£of§@RF¥r8§'éftﬁé¥'?9 C$Et£§£da?9r%9pyﬁaogé88 4
termnals 15 and arranged in a matri X; c? I rSt- selection nmeans for

sel ecting negDrMeﬁgL% 59¥§yg[onlsaid_first and second nenory arrays;. (d)
second sel ection neans recelving first address signals, and for selecting

P?nvry cel | col gyms 20 degi g8at 86nBNcESE Iméhbsy agdiessastepatsgf tem said
I rst o

Claim 4, further including:
(m) a timing circuit for generating a timing-,
signal; and | |
10 " wherein said control means comprises a logic
circuit coupled to receive said first and second confrol
signals and said part of said .second address signals and
to proéuce a change-over contro; signal, and a multi-
plexor receiving said timiﬁg signal generated by said
15 ﬁiming circuit and said change-over control signal
generated by ;aid logic circuit and producing said timing
signal as said first or second selection signal in.
g*/ accordance with said change-over contrel signal.
6. A semiconductor memory device according to
20 Claim 2, wherein said first selection citcuit ihcludes'
a first address decoder which selegts a memory cell
column from said first memory array and whose operation
is cdntrolled by said control means, and a second
address decoder which selects a memory cell column from
25 said second memory array and whose ‘operation is

controlled by_éaid control means.

-



and second nenory arrays; (e) a plurality of first conmmon data |ines for

recei ving data of nenory cells sel ected by sai i nd sel ection

neans fromsaid first nenory array; 25 ° lurality of second -
ifata lines for receiving data of mam)rmmmglﬂ DMHH by said Pirst ’

d selection neans from said second nenorey " o 81 - (gLla

firs re menory array including a plurality of nenory cells arranged in -

a - mat M, wherein a spare nenofy7%etl row is selected by said first

sel ection neans, and data of the nmenory cells selected are 5 transmtted

to sait first cowmsemikerductrs memerypdeviéceocagcprdingstbecti on signal;

(h) a second spare nenory array including a plurality of nenory cells

arrandekBim % hersin faghi of aSabdrBemeRyr §etdl FovewePEPséfecded by said

first selectjon 10 neans, d data of the neT?%ywcells sel ected are

transMeER A IR 2RY FRUIR fBEROFY n€S BOBBNSENEEC second
| ect ' (i | It fofli Lifi led t
- espect TR 47 et dried (T bRt RBe: aREr18%0Refdi Thg in
t | i Le fLrst '
i R R e i N S R e R

anpl i AR IBANS of Inefol Wdlid Y SLcHe6PNEa 8PhbAbEYy BBADS coupled to
respective onés of said’second conmon data |ines, and :

having an output terminal connected to one of the data

lines of said data line pair, and eaéh of said first and i;;
sécond common data lines comprises a common data line

10 pair.
8. .. A semiconductor memory device according'to

Claim 7, further including:

¢\

(n) a first column switch circﬁit receiving the
selection signal produced from said first seleétion means
15 and connecting said first common data line pair to a data
line pair in said memory céll column in said first memory
array selected by said selection signal produced by said
first selection means; - i : o
’_-(o)-a second column switch circuit receiving the
20 seiection signa1 produced from said first selection means
and conﬁecting said second common data line pair to a
data line pair of said memory cell column in said second
memory array designated:by said selection signal prbducéd
from said first.selectioﬁfmeans:'
25 (p) a first spare column switch circuit receiving
said first selection signal produced from said control

means and connecting said first common data line pair to



20 - operating in response to the sel ection:of menory celfs fromsaid

menory array so that data of the nenory cely ke anpl i f
said second anplifier neans; (k) first reamlﬁmflmﬁﬂgmﬂ:ei Vi ng
addrggs signals including at |east said fir'st caddr egs gnal s,
generating a first control signal when said second address signals are
address signals which select a defeq;ig@ menory cell colum from either one
of said first and second nenory arrays; -82- (1). second redundancy neans
receiving said second address signals, and for generating a second control
si gnal when sa& datdcdinadpias Likigmemery ccelbreakumy gial saiti Ehrsel ect a
defective nenory cell colunn fromeither one of 5 said first and second
menmory arrays;SEAFE AHHhtIHILSARANS T dDotrtd £ iE L 54 95 Hn FegECcond

-control signals,.for generating one of said first and second sel ection

signals, for i biting the selection of nmenory cell colums from one of
said first and second 10 r y. d operat i ones. of_said. .
first and second anplif i‘e@e%agn%@i%aati%%&gaﬁgalo% d nsevgn%r%/mgce [ I8 Bhe

of said first ARG sLLAUs }ﬁr&mraiﬁaﬁyﬁémee@dfﬁm %’e"’d&ﬁéfﬁi n

ei ther one of said first second nmenory "arrays-are anpfi 1e one
of the 15 fir slead¥d s QhrEBYiidd a iR scIMYE CoirforP Rt &ind bair to A

sem conductor nenory device according to Caim9, wherein said first
redundancy neansldtaC|lites pair of a memory cell column in said second

spare memory in response to said second selection signal.

~ 9. A semiconductor memory device including:
10 (a) a first memory array having a plurélity of
memory cells having contrel and input-output terminals and
- arfanggd in a matrix;
X ) ) (b) a second memory array having a plurality of
~ memory cells having control and input-output terminals
15 and arranged in a matrix;
(c) first selection means for selecting memory
cell rows from said first ané second memory arrays:;.
ij _ _ (d) second.selection means recéiving first

address signals, and for selecting_memory cell columns'
20 designated by.said first address signals from said first
and second memory arrays; ) |
| (e) a blurality of first common data lines for
receiving data of memory cells selected by said first and
second selection means from said first memory array;
25 | (f) a plurality of second common data lines for

receiving data of memory cells selected by said first and

second selection means from said second memory array;



menory circuit for storing address signals desighating the defective menory

cell colum and a conparison circuit 20 conpari-hg—sai-d—address—signal s

st or eg said nenory circuit with said second address si I wher eby
redundancy neans produces said fi rstu “ Ili ﬂﬂ@ﬂﬂtwuen sai O
&fgnal s stored in said nenory circuit a dress g)

- said 1

addr ed
. signalg doincide with each other, 25 and wherein said second redundancy

means includes a nmenory circuit fer83%tering address signals designating the

defective nmenory cell colum and a conparison circuit - 83 - conparing.
sal d address signgys st eiedel BpasbUnBRBRYY atirhgUihetblingdld second address
signal s, whereby said second redundancy freans produces said second contr ol
signal Mheraspig efdnensryi 88ls steafgelninandmaRiBKY JheireGw & and said
second address signals coincide with each other. 11. A sem conduct or
NENDry geyi& em@ncoy deaylt powl BEns8lenvhedeby saiid €amsrokeneaniononprises a
logic circuit receiving said first and second control signals and a part 10
of sai dnezmondamdldiess of ghhespemorgt caddassedéeeitedngrehe change- over
control signal produced fromsaid logic circuit and for generating one of
sai @ fitsansmitsedond saidcfivatstgmmps, daka 3é06RdiNmeZRSPOBSEI ving said
change-over control signal and for generating a first timng signal for 15
control t¢ngy fiesHpeehefbhoBf S39nPALfirst anplifier neans and a second tim ng

Slgnal for Controlﬁsng gggoggegggégnmemofy array'ihclﬁaing a

plurality of memory cells arranged in a matrix, wherein a . ;bj
spare mémory cell row is selected by said first selectidﬁ
10 means, and data of'thé memory cells selected are
.transmitted to said.second common data lines in response
-~ toa sgcond selectién signal; | ' P
(i) a plurality of first amplifier means coupled ~
to respective ones of said first common data lines, and
15 operating in response to.the selection of memory cells from
said first memory_array so that data of the memory cells
selected are amplified by said first amplifier means; ;
(j) a plurality of second amplifier means coupled
to respeétive'ones of said second common data lines, and
20 operating in response to the selection of memory cells
from said second memory array so that data of the ﬁemory
cells selected are amplified by'séia second amplifier means;
(k) first reaundahCy means receiving second
address signals inéluding at least said first address
25 signals, and for generating a first control signal when
said second address Signals ére'address signals which

select a defective memofy cell column from either one of

said first and second memory arrays;



of said second anplifier neans. 12. sem conduct or rrermry I ce
according to Caim 10, wherein each. of sald ﬂ" j I”u “ﬁuronprlses a

word 20 Iine and a plurality of menmory cells m nal s afex
connected to said word |line, each of said nenory cell col unms conpri
dat a Jlne pair and a plurality of menory cells, each of said nenory
haV|ng an putput termnal connected to o of the data lines of said data

25 line pair, each of said first connoﬁ'gifaflines conprises a conmon data

|ine pair, and each of sajf seeqlih @éﬁ%é’r@éﬁt%éré‘ﬁé PQ&@HES@ PR opgt

dat a I|ne pair. -84- 1 A’sem con Tenory. devi ce” accor ot

to daimi12, fuddieied Ndding 4 fod Igéﬁemiﬁ@ &'é&é!éﬂd COYRL £&h bﬂa/#fio)

said first nmenory array and said first conmon data |ines;

a second switchyrdd c3liid csubdmyl JRivend Sgrh BE£CHrd é@drpéysaéi@yap@%mrd

second common data lines; (p) a first spare switch circuit coupl ed between
said first sparssIsiory daerﬁeaqt:aml nemiaky | ¢l 1l codhinn dfdt ém | é eiser adite ¥

(g) a second spare switch circuit coupled between said second spare nenory
array and sab d sseichnii minrand deecond eremorncamiay®i midi d second sel ection
nmeans conprises a first address decoder producing selection signhals to be

15 supplied to said first{mWaPHFIal AANS ZRAPASECDNEP aFRfkdssirst and

second control signals, for generating one of said first

and second selection signals, for inhibiting the selection
of memory cell columns from one of said first and second
10 memory arrays, and fér operating ones of said first and
second amplifier means so that data of memory cells in
eithe# one of said first and second spare memory.arrayé
instead of memory cells in either one of said first and

>~ second memory arrayé are ampiified by the qne'pf the

[
wn

first and second amplifier means which is operated.
10. A semiconductor memory device according to
Claim 9, wherein said first redundancy means includes a
memory cirpuit for storing address signals designating
the'defective_memory cell column énd a comparison circuit
20 comparing said address signals stored in said memory
circuit with said second address sfénals, whereby said -
first redundancy means prqduces-saiq first control signal
when said address signals stored in said memory circﬁit
and said secénd.address_signals cdincide with each other,
25 and wherein said second redundancy means includes a

memory circuit for storing address signals designating

the defective memory cell column and a comparison circuit



decoder produci ng selection signals to be supplied to said second sw tch
cireggit, and wherein the operation of said first—spareswtchrciTcuit is
con§§§%1ed by said first selection signal, and sai d second-,
spa 20 switch circuit is controlled by said $ ﬁ"@iw Hm i gnal . ~14.
A sem conduct or nmenory device according to Cla| d flrst
swtch circuit connects a plurality of data line pairs to a plurality of ;
corresponding first 25 common 8ata line pairs to which said first anplifier
means are connected, respectively, and which are designated by said
eIectF%ﬂpéFbﬂﬁl§ab¢oEG€EGSFr5ﬁ9§348 gtpEedaddr 6§44 memeIy decoder, and

d d t |t I | it d I t
Z?Lraf%%’?m?l“mﬁﬁsﬁsa AgCeRRoRtE RRDA AR o %&eﬁ% =8 Ah ch said-

d I h
3ggfgn%$§§“% gduggﬁn§§lec §§2n§§§§§F5r§?§ EELV%F g °s ;gcoﬁgeaddress
decoder; ;a4 wﬂsaegaéaaasa}égétﬁgﬁagsswtbe@a%cg &acsa@s}\%%y a plurality

of line pairs in sard first spare”nenory array to a plura

corgespopdhfg hh&Stat@MEBBoHAt aakkBEsPaliGhalkeTREALI WAl Yoi tHPON r ecei vi ng
said first 10 selection signal, and said second spare switch circuit
connecésch otheality of data I|ne pairs in said second spare nenory array
to a plurality of correspondi ng second conmon data |ines, respectively,
upon rbte|V|ng sA|demecondusebecmemorg|geahce according to Claim

-9, wherein said control means comprises a logxc circuit
receiving said first and second control signals and a part
10 of said second address signals, first means receiving the
change-over control signal produced from said logic circuit
and for génerating qne of said first and second selection

signals, and second means receiving said change-over control 4

\ 4
signal and for generating a first timing signal for =
15 controlling the operatién of said first amplifier means
and a second timing signal for controlling the operation
of said second amplifier means. ' ' ?
12, A semiconductor memory device acqofdihg to Claim . \_}

10, wherein each of said memory cell rows comprises a word
20 line and a plurality of memory cells whose control terminals
are connected to said word line, each of said memory cell
columns comprises a data line pair and a plﬁrality of
memory'cells, each of said memory cells having aﬁ output
ﬁerﬁinal connected to one éf the data lines of said data
25 line pair, each of said.first common data lines comprises
a common data line pair, and each of said second ¢omm0n'

data lines comprises a common data line pair.



15 15. . A semi conductor nenory device a , wherein

each of said first switch circuit, second sw ' ' j[st spare,
switch circuit and second spare switch circui li !&g m , h MOS \_
4 nterposed between respective data lines and ce n: :

| i nes. ~ 16. A sem conduct or nmenory device according to C aim 43,
MheréTn each of said menory cells comprigges.a capacitor and a MOSFET whose
‘gate electrode is connected to a control terminal, one of its el ectrodes
bei ng connected to an 25 input-output term nal and the other. being .
connected to seld capacih giemiconductor memonyp HYbtRIGAIFOTEIRT Yt vl ian
according to giai 8, wherein said first selection neans conprises a first
addr ess decoder? ciTHEReT P Qé%%ﬁhg sai d selection signal to be supplied
to said first colum switch cigcuit, d . d e r.ciycuit
for providing said sel ec{r})tc])na sgllg%a‘% %vgl %ﬁs‘glp%ﬁgd] Cfogtgés&;ﬁéols%éej%gér)\%?c% luérm '

Swi tCh Ci roul tey A8 memory AAIY GHMIUCI AN AN Yodlfidif Caep of didig; 1o Caim

8, further inc g: (r) atimng signal generating circuit; and 10
wherein saigl control . means) GPNIUIHRS SPREh @RI Eud] dd e SbdlRlsaia
produced fromsaid timng signal generating circuit and for generating a
first  timng ssguid ndmaontaddy ghd hea P eseddormh cdmmsom didta sXirmag i fier
Jreans and a second timng signal for controlling 15 the operation of said
second anplifier means. (p) a first spare switch circuit coupled between

, said first spare memory array and said first common data
lines; and

10 (g) a second spare switch circuit coupled between
'éaid secondlspare memory array and said second common data
liens; and
| . wherein said sécond selection means cémprises a
first address decoder producing selection signals to be
15 supplied to said first switch circuit, and a second address
decoder_producin§ selection signals to be supplied to said
second switch circuif, ahd wherein the operation of said
L\} first spare switch circuit is coptrolled by said first
selection signal; and the operation of said second spare
20 switch circuit is éontroiled by said second selection |
signal. B |
14. ; A semiconductor memory device according to Claim
13, wherein said.first switéh circuit connects a plurality
of data line pairs to a plurality of corresponding first
25 common daﬁa line pairs fo whiéh said first amplifier
means are connected, respeétively,-and which are designated

by said selection signals produced from said first address



19. A sem conductor nenory device according to Caim 16, further

i ncl (i ~(r) atimng circuit; and wherein said control means conprises
means) ece|V|ng a timng S|gnal produced fromsaid tinmng circuit and
for ating a first timng signal for contro“l on of sard
first lifier means and a second timng signa H"ﬂ"llmllﬂm]ﬂ the -_/
operation of said second anplifier neans. 25 20.* ¢ t AMsem covnductor
merory devi-ce including: (a) first 8Ad-second nenory arrays, each having a
plurality of menory cells fornmed al ong rows and col ums; -87- (b) first

sel ectign neans for sel ctlngpat Ieas one nenory cell columm |nd|cated by

first adBfedersidndlsaid oS FWF§F aﬁdr§8&5n8°H§ﬁﬁ#§ g pApralaty a first

conmon dgt@ % ne. fgr rege|V|n ? ? % ren é .in the nory cell

cglunn Qg 2t_a By SRAHEFi PRt IsBIBERLS yn8§n§ d ﬁP?& d7Fi P§E° mory array;
' f I he -

(d) a SSSﬁQQnC QPQ“lFﬁég?é%ng£8rwéﬁgﬁ'%%@9 g%%%nﬁ anggggﬁﬁ¥0%% s N the

menory ce urmm sel e I'rst “selection m said second
menory af a¥omjr9cted, respe&flva1$hanBaATRERER a%paleglleaa%al ® t one
menory cell colum formed with a plurallty of menory célls, provi di ng

datasofsalaegaldc@@éb s0ghaid §paaacaanm&bmt@a§alGetbhataaeweﬁe data line
In response to a predeterm ned sel ection signal;
decoder, and wherein said first spare switch circuit
connects a plurality of line pairs in said first spare
memory array to a plurality of corresponding first common \HJ
data line pairs, respectively, upon receiving said first
10 selection signal, and said second spare switch circuit

connects a plurality of data line pairs in said second

spare memory array to a plurality of corresponding second

¢\

comﬁdn data lines, respectively,.upon receiving said second
selection.signal.

15.15. A semicohductor memory device accofding to Cléim
14, wherein each of said fifst switch circuit, séqond
5wi£Ch circuit, first spare switch circuit and second
spare switch circuit compriséé switch MOSFETs intérposed
between respective data iinesland_cor;esponding common

20 data lines. | ' - | |
16. | A semiconductor memory device aqcording to Claim |
13; wherein each of said ﬁemo;y cells compriéés a capacitor
and a MOSFET whose gate electrode is connected to a control
terminal, one of its electrédes being connected to an

25 input-output terminal and the other being connected to

said capacitor.



15 . . (f) first amplifier nmeans coupled to said first common
line, and operating in response to the selection of a nenory cel

first menory array so that data on said firs“ mmm, eis

by said first anplifier means;. 20 "Hier me

couplied. to said second conmon data |ine, and opetatind i résponse to the
“sel ect4on,of a menory cell fromsaid second nmenory array so that data on

sai d second conmon data line is anplifi&d88y-said second anplifier neans;

25 (h) redundancy nmeans receiving second address signals
conprising at R@ast sai daf sesticaddnesersingmaly, davdckoraceeraiay #8 @laim
control signal when said second - 88 - address signals are address

signal s which 8el wherginesaddi férabneejectlibncokeams tomprdiseben ddesef said :
first and second _nenory arrays; and (i) control means responsive to said
control 5 sign@fdrese geredsti Agreuil prederevidangd selidcsedecsignabighael

I nhibiting the sehection of .a nennté cell colum fromsaid first nenory
array, and for *§efi€r 8BPR{1§A: ki Rgidi ShEFt 6P1Bper sWikghssiachitst and a

o the def ot | S8 IBCBnaFEoEcRroRaPE N FFOGr: foF BREVAPLEa 8akf stlanmion
Secons oY FLGRE 63 BEPRLbhEeR Aok d18lLikoMIPLL LR RS0y Ehreuss,
- nenory cel | COlUU“S CONPAi §8Mifonductor memory device according to Claim
: 8, further including:
N _
A{r) a timing signal generating circuit; and .
10 - wherein said control means comprises means
receiving a timiné Signal'produced from said timing signal
- generasing circuit and for generatihg a first timing
! signal‘}or controlling the_operétion of said first
ampiifier means and é second timing signal for controlling
15 the operation of said second amplifier means. =
19. A semiconductor memory device according t§ Claim
16, further'includingﬁ
Y, _ - (r) a timing circuit;.and
wherein said control means comprises means
20 receiving a timing signal produced from.said timing
circuit and for generéting a first timing signél for
controlling the operation of said first amplifier means
and é second_timing signal for controlling the operation
of'said second amplifier means.
25 20. . A semiconductor memory device including:

(a) first and second memory arrays, each having

a plurality of memory cells formed along rows and columns;



data line pair and a plurality of nenmory cells, each of 15 said nenory
cells g an output term nal coupled to one of the data T'ines of said
data I{i air, and wherein each of said fir?"ﬂi Wu n data |ines -
conpri comon data line pair. 22'. u ﬂ"m] 'ﬂmrmry deviee
accordi to Caim2021, wherein said redundarfcy “neanst conpri ses a menry)

circuit for storing address signals which indicate said defective nenory
cell colum fromeither one of sai87frrst and second nenory arrays, and a
- conmparison circuit for conparing said address signals stored in said nmenory
circuit with said(@psecosd 3dleessosi #8ahs gher @leetiﬁgdafieff% golreuit
with said second address signals and for generating said control signal
when sabnle seemory addl BssobugnaiadacaetaddpgssigsgnabarelisChigahast said
defective menory cell colum fromeither one of said first and second .
menory Gxomysaid fir8® an@3second Wemenycamtdagter nenory device constructed
and arranged to operate substantially as herein described with reference to
and as iIIustrategc?natﬁéraECGﬂpaﬂyiﬁgtdrémhﬁgéor receiving data

5 of a memory cell in the memory cell column selected by
said first selection means from said first memory array;

(d) a second common data line for receiving data

of a memory cell in the memory cell column selected by \_}

said first selection means from said second memory array;
10 : (e) a spare memory comprising at least one
memdry cell column'formed with a plurality of memofy cells,

-~ and providing data of a memory celi-in said spare memory /g/

to said first common data line in response to a . ) \M,f,

predete:mined selection signal;

15 (f) first amplifier means coupled to said first
common daté line, and operating in response to the
selection of a memory éell from said first memory array i
so that data on said first common.data line is amplified
by said first amplifier means;

20 (g) second amplifier means coupled to said
second common data line, and operating in response tq the
selection of a memory cell from said second memory array
'so that data on said second common_daté line is amplifiéd
by said second amplifier means;

25 (h) redundancy means receiving second address
signals comprising at least said first address Siénals,

and for generating a control signal when said second

.
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1
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- T : - 88 - |
address signals are address signals which select a defective

memory cell column from either one of said firsf and second
memory arrays; and o
(i) control means responsive to said control
5 signal, fbr generating said predetermined selection signal,
for inhibitinglthe_selection of a memory cell column from
said first memory array, énd for generating a timing signal
for operating said first amplifier means éo that data of a
i\j memory eell in said spare memory instead of the defective
10 memory cell column in either one of said first and second
memoxy arrays is amplified by said first émblifier means.
21. ~ A semiconductor memory device éccording_to Claim

20, wherein each of ‘said memory cell columns comprises a
A : * (

!H_f " * data line pair and a plurality'of memory cells, each of

15 said memory cells haviné aﬁ output terminal coupled to one
6f'the datailinés of said data line pair, ané wherein each .
of said fifst and second common data_lineg comprises a

common data line pair.

\

1 22ﬂ - A semiconductor memory device according to Claim

20 21, wherein said redﬁndancy means comprises a memory circuit
'for storing address signals which ipdicate said defective
memory cell column from éither one of said first and second
memory arrays, and a comparison circﬁit for comparing said
address signals stored in said memory-circuit with said

25 second address signals stored in said memory circuit with
said second address signals and for generating said control-
signal when said éecond addréss signals are address signals
which select said defective memory cell column from either

one of said first and second memory arrays.
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23. | A semiconductor memory device constructed and
arranged to operate substantially as herein described

with reference to and as illustrated in the accompanying

drawings.

‘::(

.



