; €3eb00h- DDEDI xK N6NTO D BACKGROUND OF THE | NVENTION 1. FIELD OF THE
INVENTICN The present invention relates to a sem conductor S nenory device
used for ronic information device such as, for exanple, a cellular
phon \\mw‘\t icular to a nonvolatile sem conduct or devi ce such
as , a flash EEPROM The present invention al som’ mmw[mmla
elec nlqmmﬁ¥ornat|on devi ce using such_to a sem conduct or

2. DESCRI PTI ON OF THE RELATED ARTS In dné fype of conventional 59159+

sem conductor nenory device, a non-redundant, regular nenory cell is
accessed 15 based on an input address signal, and when a regular word line
used for accessing the regular nenory cell is defective, a redundant word

line ins used instead of t/RAGKIRATEND WOFdTHENENYENIION o access a redundant
menory veal. 20 Wth reference to Figures 4 through 6) such a conventi onal
sem conductor nenory device will be described. Figure 9 is a bl ock diagram
Illustrating a parti al
1. FIELD OF THE INVENTION:
The present inventlon relates to a semiconductor
5 memory device used for an electronlec information device
such as, for example, a cellular phone, and in particular
to a nonvolatile semiconductor memory device such as, for
eXxample, a flash EEPROM. The present invention also
relates to an electronic information device using such

10 a semlconductor memory device,

2. DESCRIPTION OF THE RELATED ART:
In one type of conventional semiconductor memory
device, a non-redundant, regular memory cell 1ls accessed
15 based on an input address signal, and when a regular word
lineusedforaccessingtheregularmemorycell isdefective,
a redundant word line is used instead of the regular word

line so as to access a redundant memory cell.
20 With reference to Flgures 4 through 6, such a

conventional semiconductor memory device will be

described.

Figure 4 is a block dlagram illustrating a partial



- 2 structure of a conventional sem conductor nenory device 100 . Mre
specifically Figure 4 shows a partial structure of a control systemfor
selecting a. regular word line and a redundant word line. 5 As shown in
Figure 4, the sem conductor nmenory device | oo includes an address
redundancy determ nation circuit CAJD a regul ar and redundant word |ine
Control circuit CXDECL, a plurality of rggular nenory cell arrays 10 MRG a
plurality of rdundant menory cell arrays“MRD, a plurality of regular word
line drivers CDRV, and a plurality of redundant word |ine drivers CRDRV1.
The address redundancy determ nation circuit CAJD 15 determ nes whet her an
| nput address signal SAD(externally input.) and a defective address signal
SBAD mat ch eagtrachereanf awgnnenbionadreenlecenduainsymemocy deyhae SAM as
an out put determ nation signal ( for exanple, a defective word |ine

det er m nat i onl@® gnaf9respeleifdnaddant Blonse Ashrweprarhiads tedatureor each
address. When the input address signal SAD and the defective address signal
SHAD mat ch eah ceaytralheysdes for sabegidngss regiuhrramordadse angnal SAM
is H GH Wen the_input address signal SAD and the defective address signal
SHAD do not ratEfpdepgant word line.

5
As shown in Filgure 4, the semiconductor memory
device 100 includes an address redundancy determination
circuit CAJD, a regular and redundant word line control
circult CXDECl, a plurality of regular memory cell arrays
10 MRG, a plurallty of redundant memory cell arrays MRD, @&
pluralityof regularwordline drivers CDRV, andaplurality

of redundant word line drivers CRDRV1.

The address redundancy determination clroult CAJD

15 determines whether an input address signal SAD (externally
input) and a defective address slgnal S8BAD match each other

and outputs an address redundancy match signal SAM as an
output determinatlon signal (for example, a defective word

line determination signal) which represents the

20 determination result for each address. When the input
address signal SAD and the defectlive address signal SBAD
match each other, the level of the address redundancy match
signal SAM 1s HIGH. When the input address slgnal SAD

and the defective address signal SBAD do not match each



other, the level of the address redundancy match signal Samis LON The
regul ar and redundant word line control circuit 5 CXDECl1 outputs a
redundant word |ine selection signal BRED when the address redundancy natch
signal SAMis eat the HHGH |l evel, and outputs a regular word |line selection
signal. SREG when the address redundancy match signal SAMis at the LOW
level . 7, O The sem condcutor mmory devige 100 includes a plurality of
menory cell array areas referred to as mory bl ocks . Each nmenory cell
array area includes a plurality of regular nenory cell arrays MRG and a
plurality of 15 redundant nenory cell arrays MRD. Each regul ar nenory cell.
array MRG includes a plurality of nmenory cells, and each rdundant nenory
cel | array MRBtheiculibe aepedr ofi fﬂbeoﬁdﬁ@#@rﬂyrééﬂﬂﬁhﬂmrmﬂf%é’ﬂém%
including data wite to a plurality of prescribed nenory cells

correspondi ngSAM d& &®W.nput address signal SAD and data read and erase
fromthe plurality of nmenory cells can b perforned. Each mmory cell array
area includes one regular Wrd line driver CDRV and one redundant word |ine
driver CRDRV1. In grder to performthe above-descri be8 nepory
operations, each reguPBe GRSFH-45 ﬂ%gaﬁwﬁtﬁ:&’/‘@@ °%“‘FE§ED°§1I%td line

correspondl ng to_the mgut addr

si gna ach . redupdan d line
driver CFQDRV1C§D§91e%‘PE 'étﬁé’dﬁﬁ fi rWF&ﬁS%FP gﬁapr&nn gﬁaiﬁgﬁ{%put
address signl ith e above descri bed ucture ess
si gnal SADghaV RS & nasp Fein a?gﬂ’,ﬂﬁ%f’fllﬁlgf}#hg%gﬂe&t Cj':g’tii‘undancy
determ nati on D.and also to the re and dllne
control ci rcuHﬁGE;[%‘fﬂfA% éﬁ:(ﬂ%tsssafgfﬁ?ﬁﬁﬁg é‘rerﬁ ?l%%qgﬂgg%rﬂ‘ggﬁl
15 receives ag e d i ty P ess
si gnal BAD, angﬁg g’érek ﬁgg \%ﬁﬁ?ﬁ%gg du%%u%&? ss S|éqrtr}ae+ % rra%d%es t he
defective addq:ﬁ% (r} veBRAD or not. 20 AB descrl bed above, when the input
addr ess si gnal AB the defective address signal SHAD match each ot her,
the levep of the address redundancy match signal SAM (as a determ nation

si gnal regardl ng each input address signal SAD) is H GH Wen the input
address signal SAD anghkhg@emicohductor memory device 100 includes a

plurality of memory cell array areas referred to as memory
blocks. Each memory cell array area ilncludes a plurality
of regular memory cell arrays MRG and a plurallty of
15 redundant memory cell arrays MRD. BEach regular memory
cell array MRG includes a plurality of memory cells, and
each redundant memory cell array MRD includes a plurality
of memory cells., Memory operations including data write
to a plurality of prescribed memory cells corresponding
20 to an input address slgnal BAD and data read and erase

from the plurality of memory cells can be performed.

Each memory cell array area includes one regular

word line driver CDRV and one redundant word line driver



defective address signal SHAD do not match each other, the |level of the
address redundancy match signal SAMis LON The address redundancy match
signal SAMis output fromthe address redundancy determ nation circuit CAID
5 to the regular and redundant Word |ine control Crcuit CXDECL. \Wen the
address redundancy match signal SAMis at the H GH level, the regular and
redundant word line to control circuit CXDEClL outputs a redundant word |ine
sel ection signal HRSD to one of the redubdant word |ine drivers CRDRVL.
When t he address redundancy match signal SAMis at the LOWVI| evel, the
regul ar and redundant word line control. circuit CXDECL outputs a regular
word line ~.5 selection signal SREG to one of the regular wordline drivers
CDRV. Based @RIRM1 workh lamdersd eqdmnivsm gited .abdvee- deged Bbedamemdxrye
driver CDRV or the redundant word |ines 20 driver CRDRVI corresponding to a
sel ect ed nenmpetiblténéreench beguld agemertd dins radlveHIGDRYE spBHtH s
activated and a desired regular nenory cell array MRG or a desired
redundant merorgegelaraveagdslVRR corgesyorddnaritics the conpweh addpess or med
by raising the potential of a regular - 6 word |ine WREG corre5fond|ng
to the desir el gegll 8ADeRsT PAR |r%#%9awrec;~srdt Rdngotdiver GRDRV

redundant word |ine WLRLD correspondl ng to the desired redundant nenory

pal | arrfay VRER1e@tS B Feafmfant faust F&FF&H?W@%FﬁthedMBUWi te
to, data read from or dati erase froma nenory' cell. corresponding to the
i nput addr es LAERF . SEEAPAL 8ADarforned . Figure 5 is a block diagram

illustrating a partial 10 structure of conventional regular and redundant
word |ine selection circuits including t he regul ar and redundant word |ine

I h I d
gf.?r”ffﬂ e control o VLR CRBECIPORET HHEEE AREAm N RO - Bty
redundant vorlf #%%%%#5}%?2%%%3%{% iR r*%ﬂ%&ﬁa%fdiﬁ%gﬁ%%ﬁ%ﬁrd i ne
predecoger CROJ.¢ s & %‘&‘H&%”Eegﬁhga'ddlﬁ 3¢ eeatin@t 19 EE'rEu@iéRERﬁD &

i ncl udes t he conprehensive re ncy et erm nation circul %e er ase

processi ng ciArab toGhfe ridtf 123" 882 QMEIRNbraW Khd CBRtSRI1e61+ORL gONt I Ol
circuit CAR, and the redundant word |ine driver CRDRV1. A regular word |ine

sel ection cirexpECCXREGL i ncl udes the regular word | i ne predrooder CPD1
and a regular word line driver CDRV.
The address redundancy determination clrcult CAJD
15 recelves a defective address signal SBAD as well as the
input address signal SAD, and determines whether the input

addregs slgnal SAD matches the defectlve address signal

EBAD or not.

20 As described above, when the input address signal
SBAD and the defectlive address signal S8BAD match each other,
the level of the address redundancy match signal SAM (as
adetermination signal regarding each input address signal

SAD) is HIGE. When the input address signal SAD and the



The conprehensive redundancy determ nation circuit CID conprehensively
determ nes whet her each 5 address is redundant or not based on the address
rdundancy match signal SAM and the input address signal SAD. Then, the
conprehensi ve redundancy determ nation circuit CAD supplies an output
signal 6P1l. 10 The erase processing circuit CER receives the output signal
SP1 and an erase processing signal SER which instructs execution of special
processi ng when data is erased froma nendry cell. Based on these signals,
the erase processing circuit CER executes the special 15 processing at the
time of data erase. Then, the erase processing circuit CER outputs a
defective word line selection control signal) S2R to the regular word |ine
predecoder CPRiefeotiseppldidessan sl t &5 t i
redundant word |ine selection contE%FHbirgﬁ??a%ﬁﬂ%ad@a#ﬁg é%égigk%er’
processi ng at the levelobf dehe eAaBE€sHEFEALAR r RO yng
circuit CER wlll be briefly described with a ﬁg%ébkgﬁfﬁeaggﬁ?%oﬁggiFgr
memory g }dﬂévid%henmdérs&ecfédﬁﬁﬂhucyamﬁhaﬁhgEEREQNEPMSQQ 83180t
exanple. Zn a flash EEPROM refs=red to as an NOR, a plurality 5 oF nmenory
cells are conrf@erdthe addrbes redandabatya ARt ySh st L e @@F@ﬁ%tce%h? is
uralrty of

generally erased in unite of a nenory bl ock which includes a p

mory celis . Tatrhersegularspad redahidpnienfordexins dohtONs o1 HEQE +
erasing data, data wite is perforned to all the nenory cells in the nenory
bl ock which | %M€t arget of data erase . ( This data wite operation will
be referred to as "preprogranm ng”, hereinafter.) Preprogrammng is
performed in order to prevent excessive erase of data and 15 thus obtain
reliability. If the p rogrammng is perforned with a defective word |ine
bei ng repl aced with abﬁgﬂh 2 § GeAunARn ey matttla eiosel pSAMeESS,

there is a high skt fat i n_renor iells connected to this redundant
word line i s excessively er2bel: THE HeP4lPR and redundant word line
io control cirecuit CXDEC1 outputs a redundant word line
selection signal BRED to one of the redundant word line
drivers CRDRV1, Whentheaddressredundancymatchsignal
SAM is at the LOW level, the regular and redundant word
line control circuit CXDEC1 ocutputs a regular word line

15 selectionsignalSREGtooneoftheregularwordlinedrivers
CDRV.

Based on the word line selection signal, the

regular word line driver CDRV or the redundant word line

20 driver CRDRV1 corresponding to a selected memory block
(memory block selection signal SBLK 1s HIGH) is activated,

and a desired regular memory cell array MRG or a desired
redundant memory cell array MRD is selected. This

selectionisperformedbyraisingthepotentialofaregular



20 these nenory cells on the bit line cannot be accurately read since the
menory cell generates an electric current despite the fact that no vol tage
is applied to the defective word line. In order to prevent such an

i nconveni ence, the dfective word line also is forcibly accessed during

g .. the performance of the preprogramm ng. Specifically, with the
precondition that two defective word lines are shortcircuited with a
foreign object, the preprogranming is perforned with the two defective
Wrd. lines being 5 selected. Usually, a word |line decoder drives only one
word line, but in the preprogramm ng, the erase processing signal SER is
generated such that the two adjacent defective word lines are both sel ected
~. 0 Accor di ngtord hd nerBEBRES coswesinop &ing tptthepke siirpdire o lddfmemey¥ wor d

| ine selection control signal S2R to the regular word |ine predeooder CPD1,
end suppl i es celblapuory MRG0 She petend kot ablee reddnfidat: vasdAdlinge

sel ection control circuit CAA. 15 The forcibl e redundant word |ine

sel eativn coHLRED Goreespepfing teddhefemicad medyndadd MAROEY 88ting t he
execution of the preprogramm ng perfornmed before data erase, The_foraible
redundant V\or%F‘JF‘FﬁeHEBI-eCH‘OW MaHeDo RERRLY ORAFAHERNE FRALERALIRI of

forci bly accessing a redundant word_|lj ne WLREQ. The forcjble redundant word
line sel®cti AREdMTLEE (ﬁq'cgpttacﬁ?@ﬁe#b‘é?'@es‘:’ra pEAcERRES 3MEMREYd i ne

sel ection signal. SRA which instrycts forcible access to, the.r ndant word
e WLRBD aib4he COFEeFPRBAIAS S0 E GRS SARET® HHEBAt HAY BES
redundant word Zinc _sel evtion signal BRED based on the foroible redundant
word |ine selR®% %ﬁmgggnal. 8RA and an input address signal 81D to the
redundant word line driver CRDRV1. The forcible 5 redundant word |ine
selection control circuit CAR al so outputs a redundant match signal SMAD to

the regular vord | i noppredgdsia 8B EASEHaR" {116 LAMINIER HUREdal i o

sel ection signal SRL e redundant word TiI ne Iver Ives the

redundapy vorgh bhSeu¥e SERARUNRGIGR T ee b 1A SHYNRIndBPRbreLingN the
redundant nenory cell array MRD. The regular word |ine predecoder CPD1

outputs a regdBécrobd biReulalsedincldingalheSRytDak hend egedanddhtwor d
7.ine driver CDRV barred on the input address signal SAD, the defective
word |ine selwstdobinencoatrolgreElr<siR) GXDEChe redundant match signal

SHAD . Based on the regular word line selection r31gnal FREG the regular
word line driver CDRV driver the redundant word |ine W.RBG- connected 20 to

a regular nenory cel,1 in the regular nenory cell array MRG
As shown in Filgure 5, the regular and redundant

15 word line control circuit CXDECl includes a comprehensive
redundancy determination ¢circuilt CJD, an erase processing
clrcult CER, a forclble redundant word line selection
control clrcuit CAR, and a regular word line predecoder
CPD1. A redundant word line selection circuit CXRED1

20 includes the ocomprehensive redundancy determination
circuit CJD, the erase processingecircuit CER, the forcible
redundant word line selection control circuit CAR, and
the redundant word line driver CRDRV1. A regular word

line selectlon circuit CXREG1l includes the regular word



An operat~.on of the regular and redundant word line control circuit
C~CDBC1 having the above-descri bed - 11 structure wll be descri bed.
Data is read froma nenory cell in the follow ng manner. First, the input
address signal SAD input to the 5 sem conductor nenory dev~.oe 100 (Figure
4) and the address redundancy match signal SAM (as a determ nation signa
regard~. ng egch input address signal SAD ) are input to the conprehensive
redundancy determ nation circuit CID. 10 TThe conpr ehensi ve redundancy
determnation circuit CI~D determ nes whether a word | ~.ne to be selected
i.e defective or not. The input address signal SAD is a7.so input to the
regul ar word | ~. ne predeaoder CPDl. The input addresses signal SAD is input
to the forciblitneacedantdenr¢Plb dnidhe segetaronoxd diltreodrdivieauCORVAR used
at the time of test~.ng or the like. Wen the conprehensive redundancy
determnation a~.reuit CID determ nes that the ~.nput address signal. 8AD
20 represnts a defective Word line, the conprehenS|VB r Bdundancy
determination circuitT®eD Wﬂ@@m\mﬂ predsngesicyeP1datermanpsien supply
| evel ( hereinafter, referred to as the "HIGH level” ) to the erase
proc~s~si ng cGiréul‘ltt I panpralrrs kve lyialdedernine e whedh ey epch
reprenents - that a redundant word lin ~. e selected. Since the nenory

operatiof in %ﬂiié'eﬁé'és‘a Fedyadantaay n°t"*H%a%?'é§é‘ H‘%é@@é:eﬁ?grEﬂPBGPf‘c&RR

erforns no 5 proce t he deeot rd i eJ.eation contro
D el Son i e, soents A aha FEp A Gh SAdr AR ARal EARe. oTReDs s gna
SP1 i t tt dt t Xt t t
n desor | bedok %‘%?F?“@E&Q’g ”sﬁwe FotnsEnAY afts naﬁfanmiscg&tegﬁ on

trol h t | BP2 I t t th
oontro Ci rcw pgﬁﬁaﬁrﬁ g Vgsiitf{‘f nOéll%{)u si gna only acts a e

time of testimh t he preprogramm ng perfornmed
before data erase. Therefore, the information ~. 5 represented by the out put
signal CP2 is output to the redundant word |line dr~, vers CRDRV1 as the

redundapg word line S'FﬂxSCEEQ eS| %%l?cﬁ?toﬁ re“éei@éé‘ PRENt) the

redundant word line driver cts a redundant word |ine W.RED.

Ther ef oze) th@ufﬁﬁ@'ﬁgﬂ@l%rﬂh kA8 aebeefmqmseeaahﬁ RQEISER @hlienat the
ground |l evel (hereinafter, referred to as the "LOW "). The rdundet nt

mat ch si gnal ﬁ\&&u&tb%&%uttadm@ﬂ—us@édmlp:swlemimgtwuéntdathemegul ar
vord 1ine erased from a memory cell. Based on these signals, the
erase processing cilrcuit CER eXecutes the special
15 processing at the time of data erase. Then, the erase
processing cilrcuit CER outputs a defective word line
selection control signal 82R to the regular word line
predecoder CPD1, and supplies an output signal SP2 to the
forcible redundant word line selection control circuit

20 CAR.

The special processing at the time of data erase
performed by the erase processing circult CER will be

briefly described with a nonvolatile semiconductor memory



- 13 predeoodr CPD1, threby placing the regular word |ine predecoder CPDI
into an unel ectable state ( selection stop state). 5 8y contrast, when the
conprehensi ve redundancy determ nation circuit CID determ nes that the
~.nput address signal SAD does not represents a defective ward line (i.a.,
that the word 111e to be selected is riot defective), the conprehensive
redundancy determnation 10 circuit CID does not supply an output signal
SP1 at the HTGH 1~rel. Nanely, the outpug8 signal SPl output by th
conprehensi ve redundancy determ nation circuit CIDis at the ~LoWl evel.
Sinaa the eras processing circuit CER perfornms no processi ng when the
nmenory operation is data 15 read, th output signal SP2 fromthe erase
processing CigiMide Coioté 8 ebhgile@/.vw/ela Fl&Snt REOROPYL uFedads s . The
out put s~.gna P2 ~.s inpul to the forcible redundant word |ine selection
control circC@sam , but the forcible redundant word |ine selection
tsignal SRA ins 20 not issued during data read. Accordingly, the redundant
word line selection signal SRBD and the redundant match signal SMAD are
both at the Low | evel, and therefore no redundant word |line W.RED ~. s
driven. .. As descrrbed 1apVEEPROM 1t efpatt r adid bess aniNpR) aPAMt sl Bty so
input to the regular word |ine prodecoder CPDl. Since the redundant match
si gnal BRAD o mémble ¢4€)1 & etel cohrentgdl to onerkilt Ldaepr ebadadetox#dl, as
well as the 5 redundant word line control circuit, decodes the input
addxegs si gndin 6AP reemb rycplils 1bgenegdldry eoadeli In saltectf amengrial sRBG
to the regular word ~.ine driver CDRV. Thus, the regular word |ine
predecoder CRRbaavdetehtimcledesar povurellihy of imemoxpryeibsdrilaty
desired regular word |ine W.RBG. The above-descri bed operation of the
regul ar and edhariake sBeglfifaldynPegifannedias SOERAYSs the same for data
wite. 15 Data is erased froma nenory cell in the follow ng manner. In the
foll owi ng description, aftntion is paid to the execution of preprogranm' ng
perforrred before data e ase fo e~s ~|v er as

the 20Y% eprogrami nd® ?%Ig %+ ntg%% W Rer ?]rrg% aét‘?édl "
bl ock ~ | | hi
point. the efidat Eﬁﬁﬁ%tg'%?%gy 13,35 epeel E’Hﬂe h HETPRAA eh et 1S

processing cigeylt ER S, etﬁﬁfﬁeautc%éf»ygkpe&fat&%&ﬁ%@@gﬂy&a

r edundancy
to as "preprogramming", hereilnafter.) Preprogrammingis

performed in order to prevent excessive erase of data and
15 thus obtain reliability. If the preprogramming is
performed with a defective word line being replaced with
a redundant word line and then data erase proceeds, there
is a high risk that data in memory cells connected to this
redundant word line ls excesslively erased. The data in
20 these memory cells on the bit line cannot be accurately
read since the memory cell generates an electric current
despite the fact that novoltage 1s applied to the defective
word line. In order to prevent such an inconvenience,

the defectlve word line also 1s forcibly accessed during



- 15 determnation circuit CID determ nes that the word | ~. ne accessed is
defective and outputs the output signal. Spl at the HHGH |l evel, the erase
processing circuit C$R outputs the defective word line seloctiori control
signal. S2R to 5 the regular word |ine predecoder CPDl, such that the

dBf ective ward |ine accessed and the ad~aaent defective word |ine
shortcircuited therewith are both accessed(i.e., such that these word |ines
are both sel ected). Upon receiving the‘ngﬁaI fi2R) the regular word |ine
predecoder 10 CPD~. outputs the regular word line slection signal SREG to
the regular word line driver CDRV and thus raises the potentials of the two
defeativ word lines. The defective word |ine aeleetion control s~.gnal 15
82R i s at thetheGparfietmamty ofi~the thirepredeyuniedwor §peragdcaddy.
selected, and is at the LONIevel VWiile a normal, rgular word line is

sel ect ed. Af t wdthh&hex peeciond1drl.amdhivte fivey dgfsiaty ieo woxise 1ipesegdear wor d
lines is conpleted, the redundant word |ines are sequentially selected and
t he preprogr aghiomd digeidded &d. tnatferehae ahilerdy., theebrenyagianmidgd | i nes
are forcibly selected rgardl ess of whethr the redundant word |~ nes repl ace
def ective wor &8l ineefo¥medt withy they twapfefsgedive Mand, 1inesf §edngl e
redundant word line selection eignalJ. SRAis turned to the HTGd | evel, and
the forcPbl e pedEsFad. wiERallle SeMoxd dineoRecodeT 4rives OnEXROPECe ves

the i nput address signal SAD and thus outputs the redundant word [ ine
sel ection si ghRFIskEELy P4 nr%ﬁﬂ'&ﬁf”\%lgﬂm\ Nfe BRP\RHASCRERGEPSHASs, the

tp ﬁéeli‘éhﬁ'nia‘j{ st e@#%d T8 Pl et ARy chf f@s&?ﬁ%&% gﬁﬁtaﬁ%giv?sﬂﬁm "
. T B,
regul ar wor :orﬁl,g g_ggéegstaoadleé Qa}r%g?‘legkgabunse gct abl e stat and the

regul ar word ion ~S$~7Q and th regular word |Iines W.REG
are both at the LOVIlevel. 15

10 Accordingly, ‘the erase processing clrocult CER
outputs a defective word line selection control signal
S2R to the regular word line predecoder CPD1, and supplies
an output signal SP2 to the forclble redundant word line

selectlion control circuilt CAR.

15
The forcible redundant word line selectioncontrol
clrcult CAR is used at the tlime of testing or during the
executlon of the preprogramming performed before data
erage. Theforcibleredundantwordline selectioncontrol
20 circult CARhas a function of forcibly accessing a redundant

word line WLRED. The forcible redundant word line
selection control circult CAR receives a forcible
redundant word line selection signal SRA which instructs

forcible access to the redundant word line WLRED at the



F~.gu~ce 6 is a block diagramillustrat~.ng a partial structure of a
regul ar arid redundant word line selection circuit of a sem conductor
menory devi ce described in , 7apa. nese Lai d- Open Publication No. 6-5093. 20
As shown in Figure 6, the regular and redundant word |ine selection circuit
includes a plurality o;E delay circuits 5s arranged in parallel, in a word
line selection path for selecting a regular word line 56) A delay tine
paused by the delay airauit~s 68 is set £8 be equal to a delay tine caused

by a redundant programcircuit 51, i.e. , equal to a defective address
detection tinme in the redundant circuit systm 5 An opration of the regular
and redundant word |ine selection circuit showmn in Figur 6 will be

descri bed. Fotimel efittesrgingreaguiles ldidved, hndeoGbpudae adrkdssdant ascidgnal 50
is ~.nput to a decoder buffer 53a via the delay circuit 58 , and a regul ar
| ocal decoder 158k salsetibheimiaehBRED baked atethrpetbxwibllé inedluid@anfor
sel ecting a redundant word | ~.ne 57, the address 15 data signal 50 is input
to the deaodawoldfitne 5@xladtlome ioahERAtapd @y dnput addiesSbidnied. del ay
time of the delay circuit 68 and the delay timof the redundant program
circuit 51, aBaDerpushetxzedindarb wordel lne HrdvienERDRVine Fhgdlomcihded |ine
S6 is driven at the sane t~. n~,ng as the rdundant word line 57 is driven
i nstead Bf thoefugdamt Waxd |jine swelegtiopesgntrogheimavsity R led s e
driven at the sane timng via the regular word |ine eeleot~. on path and via
t he redundant oWsP&ts aeredundant match signal SMAD to the regular word

line predecoder CPDl. Based on the redundant word line

selectlon signal SRED, the redundant word line drlver

CRDRV1 drives the redundant word line WLRED connected to

10 & redundant memory cell in the redundant memory cell array

NMRD.

The regular word lline predecoder CPD1 outputs a

regular word line selection signal SREG to the regular

15 word line driver CDRV based on the input address signal
SAD, the defectlve word line selectlion control signal §2R,

and the redundant match signal SMAD. Based on the regular

word llne selection signal SREG, the regular word line
driver CDRV drives the redundant word line WLREG connected

20 to a regular memory cell in the regular memory cell array

MRG.

An operation of ths regular and redundant word line

control circult CXDEC1l having the above-described



- 18 s~eleotion path. In tha case of seleat~.ng the redundant word | ~. ne
57, when the input address data signal SO for selecting 5 the redundnt word
line 57 ~,s h~.t in the redundant programcircuit 51, the redundant program
circuit 51 outputs a defective detection signal NEDR 52. The defective
detection signal NEDR 52 is input to a redundant |ocal decodr 5~, and the
redundant | odal decoder 5~ raises the 10 potential of the redundant word
line 57 in a redundant nenory cell 55. df ective detection signal NEDR
52 is also input to the regular |ocal decoder :3b via the decoder buffr

53e, and disables (places into as unsel ectable state) a regular word |ine
66 having a 15 defective bit . This regular Wrd line 5b is kept disabled
after the reguteachase wdagodes SSdcabseds not selected, As a result, only
correct data fromthe redundant nenory cell 55 is output to the bit line.
20 According to the taahnol ogy described in Japanese La~.d-open Publication
No. 6-5093, the delay tine caused by the delay circuit 58 and the del ay
time caused by the repabdabs psodréwomia menory” cald équihet Hoddowingher.
Therefore, the timng of driving a regular word |ine 56 r~9wis the
sam regar dJ. emasnefr .whetirert ,t hberinpwtiadditeamsd dniadeSAB| bephbriosybeem i s
used or the not. However, in the case wher, ae shown in Figure 5 5 the
erase prBcesssagiciondyict corematytdrvioe o9 EF teaneddnanddie rAAEeSE| ect i on
control circuit CAR which do not operate during nenory read exist in an

out put path ofefiHaded¢ivhderhchrficnal FiM (smma%WmiReH&ﬁaaﬁé-g%nld line

sel ection signal SRLD, th transm ssjon of the S|%nals SMAD and .B 10 is
del ayed sinc Fﬁ@§€d§P@h§P§ha¥%P?Br%%QF?EF[ﬁ%ﬁ?441 ARIn2F APk 5% tRBgi cal

circuits . In this the Y of _t ant word _Li WLRED i ns
e ayed w t hoPREREBORES Hend SHTRANGCHr A BETREBARAP ST e SPREG whi ch
prevents inprovenent in the sped of data read. i5 According to tha

t echnol ogy o~ Japanese Lai d- Open Publication No. 6-5093, as shown in Figure

paused B9 the.redundaRepr A OsRBhTe 5 redi L cclobPEntRaBiabl 01 i ne
sel ecti 0N pat 111.00,13L 86! 400 i RN M 0L o ybrler BRe A b SUSHcRe

structure, theé mng o Vi ng e regular wor |ne (S natcheg to the

timing of dr-—yyi &gfw%l{zsd%n%&t Waihd ihﬂu%ac&%émagmq ensrfé BQBot i M ng
of ~ rsense anplifier is adjusted. Although this provides -
input to the regular word llne predecoder CPD1. The input
address signal SAD is input to the forcible redundant word
15 line selection control circuilt CAR used at the time of

testing or the like.

When the comprehensive redundancy determination

circult CJID determines that the input address signal SBAD

20 represents & defective word line, the comprehensive
redundancy determination circuit €JID supplies an output
signal BP1lat the power supply level (hereinafter, referred

to as the "HIGH level") to the erase processing clrcuilt

CER. The output signal SP1 at the HIGH level represents



a sufficient sense margin, this structure nerely dele~ye the driving of the
regular word J.ine 56. The structure shown in Figure 6 does not inprove the
speed of data read. 5 SUMVARY OF THE | NVENTI ON Accordi ng to one aspect of
the invention, in a sem conductor nmenory device, a redundant nenory cell is
accens~. bl e based on an input address signal by a redundant 10 word Illrie
ge~eation signal Wiich is output in accordance w-,th whether data read is
to be perfornmed or a mory operation otHé than data read is to be
performed. According to another aspect of the invention) a 15 sem conduct or
menory device includes a regular word |line seXeotion airavit for accessing
a regular nenory sell based on an input addre~as signal; and a redundant

word |ine seli@agitof ebBGRdantOWAGT &ivhs. 1§ Seledysdant nenory cell based
on the input addres signal and a defective address 20 signal. The rBdundant

word |ineeelection circuit outputs a redundant word |in selection signal in
accordance with the type of nenory operation so ass to access the redundant
menory teal. - 21 ginescetpememorgnbpetatihen dwetnhiencasiecisedahdant
word line selection cirCU~.t outputs a first redundant word

read, the erase processlng circult CER performs no

5 processling (i.e., the defective word line selection
control signal S2R i1s not issued), and information
represented by the output signal SP1l is transmitted to

the next-stage output signal SP2 with no change.

10 As described briefly above, the forcible redundant
word line selection control circuit CAR which recelves
the output signal SP2 only acts at the time of testing
or during the execution of the preprogramming performed
before data erase. Therefore, the i1nformation

15 represented by the output signal BP2 is output to the
redundant word line drivers CRDRV1 as the redundant wvord

line selection signal SRED with no change.

At thls point, the redundant word line driver

20 CRDRV1 selects & redundant word line WLRED. Therefore,
the regular word line selectlon signal SREG needs to be

at the ground level (hereinafter, referred to as the "LOW
level"”). The redundant match signal SMAD 1ls turned to

the HIGH level and 1s output to the regular word line



| ine sel ection signal when the nenory operation is data read, and outputs a
second redundant word |ine selection 5 signal when the nenoxy operation is
an operation other than data read. Tn one enbodi nent of the Invention, the
redundant word line selection circuit includes a read control circuit 10
for outputting the first redundant word |ine selection signal when the
menory operation is data read, ands non-read oontrvl cireu~.t fo=
outputting the second redundant v~ord-| ilBe -sel ecti on signal when the nenory
operation is an operat~.on other than data read. 15 In one enbod~. nment of
the invention, the read control circuit is driven by an input control

signal which represents that the ~sem conduator nenory device is in a data

readabl e ~st girdg déi‘ec?ﬁﬂ r eAdre Bt ?Q'adi'rfgClﬂﬂe ife Afll et Gpedl Diné he
i nput control” signal. In one enbodi rent of the i.nvent~.on, the redundant

word 11ing Se'ﬁ%d@@o&éfmﬂ:Lﬂtlbmt@n@eladua@aecyt@l@é ¢eBllaakiion stgpal to
the regular word |1 ne selection - 22 circuit when an input address

represented ytd#e) [ nput address signal matohes a defective address
represented by th defectlve address signal. 5 Iri one enbodi nent of the

i nvention, the redundant word line selection circuit outputs th redundancy
deternination signal. as a first redundancy determ nat~.on signal to the
regul ar smord |ine seleteomtrastyi vhahetheheomprehengisteatiegdundaneya read,

and outputs the
determination circuit CJD determines that the input
address signal SAD does not represents a defective word
line (1.e., that the word line to be selected is not
defective), the comprehensive redundancy determlination
10 circuit ¢JD does not supply an output signal SPl at the
HIGH level. Namely, the output signal $P1 output by the
comprehensive redundancy determination ¢iroult CJD 1s at
the LOW level, BSince the erase processing circult CER
performs no processing when the memory operation 1is data
15 read, the output signal SP2 from the erase processing
circuit CER is at the LOW level, like the output signal
SPl1. The output slgnal SP2 is input to the forcible
redundant word line selection control clrcuit CAR, but
the forcible redundant word line selection signal SRA 1s
20 not issued during data read. Accordingly, the redundant
word line selection signal SRED and the redundant match
signal SMAD are both at the LOW level, and therefore no

redundant word line WLRED 1ls driven.



10 redundancy determ nation signal ag a second redundancy determ nation
signal to the regular word line selection cirouit when the nenory operation
is an operation other than data read. 15 Tn one enbodi ment of the

i nvention, the redundant word |ine selection circuit includes a

conpr ehensi ve redundancy determ nation circuit for) when an input address
represented by the input address signal matohes 8 defective el ddress
represented by the defective address 201§ignal, outputting a determ nation
ei gnal whi , ch represents whether a defective word |ine corxesponding to the
defective address is to be replaced with a redundant word |ine, the read
aontrol circuit, and a redundant word line driver circuit for selectively
driving a prescribedas A2sardtediabower dhlei hepbisaddorsa sidnada®Dwar d
line sleation signal fromthe read control circuit or the non-read control
circuit. The imomlsmadrgont rid the megulanc|iweed binerpsederodessCPlcircuit
for performng data erase at the tine 5 of data erase, and a forcible
redundant worsin¢meheeredtundandometch zigwal BMAR 1512 bdine AWt kevekoond
redundant word |ine selection signal upon rceipt of an output fromthe
erase procesgsig régelrr wpréhdimedrgdespdepefBPilon 2% malt ned HAGa read.
10 I n one enbodi nent of the invention , the redundant word |ine driver
circuit el eqtedenganti yesdalppes conteel cdditddit. AP IRt BASEUPBR t he

first redundant word |ine selection_signal which is input thereto, during

seta read 15 &19¥R&8dZ4ANEHe SAR 0RRY: QHRFREHR RS dTPEHE 2T MRE Y oh 8P gned

whi ch i i t th t i i t th t d.

obodi rent P RS RoR ALERA L FREC R Bhoy e g s o Lt ARRE SORY e i r st
dundant | i | ecti i td,, . d t to t d d |

Gt ver ol rcurthuh s HRS (EERET 85 WORg. drsh g hepaddet R fcrRdRgR FREY | o

i nventi on,

above- deser i P ARG PR F A T, 3R, ELET R 985 208, ot les

tof nenory device to deter her sél ect ed

wor d I;ﬂf ~.gﬂgfée£££¥ewghggqt and optimze a path for selecting a
wor I NE,

r edund I'n"accordance 5 with the type o nenory operation and
thus to shorten an

The above-described cperation of the regular and
redundant word line control circuit CXDEC1l 1s the same
for data write,

15

Data 1g erased from a memory cell in the following
manner. In the following description, attention is paid
to the execution of preprogramming performed before data
erase for preventing excessive erase of éata. In the

20 preprogramming, the potentials of the word lines in the
selected memory block are sequentlially raised so as to
perform data write. At this point, the erase processing
signal SER which is inﬁut to the erase processing cirocuit

CER is at the HIGH level, IFf the comprehensive redundancy



access time to a nenory cell. The above structure of the present invention
wlll be specifically described with reference to Figure 2. A sem conduct or
menory devi ce according to the present invention inoJ.udes a circuit system
for selecting a redundant word line. In the circuit system s oonprehnsive
redundancy determ nation Crcuit CJD receives an input address signal SAD
and an e~ddrees ~.5 redundancy match gingL SAt ~, and supplies an out put
signal SPl. An erase processing airvuit R receives the output signal SPA
a, nd supplies an output signed SP2, which is sent to a forcib7.e redundant
word |ine selection control circuit CAR The forcible redundant word 'line
se~.ection 20 control circuit CAR I

cont g access na
SRDAC so as e a e H GH
Sroi fAEronReFics ci#ﬁélitdﬁa” 5%&5@952 tRakohbe Ve LEn e
endabl ¢ ot ataPeeRoRoral %ée?’a@ﬁﬁd%ﬁ%‘” FRuPe ) h%é«'rﬁﬁﬂnﬁns%gﬁe?a‘é i roui t
CAR Word. | I
Fedundant  vort ERREEER <o Dﬁ%%”tgﬁuerarg%@sﬁﬁbﬁ%if’&%ﬁﬁ#ﬁan 2 °
T etooodi CRBELLEEYRIIREN EPAEIALAGLLPEn2bERERL bEaf aiesﬂha{owd

| i ne predeood S|gna romthe co rehen5|ve

r?d””da% def V\lﬁ g};@gﬁ:‘l‘&'} %{:ngOH dé’n & c?%&“t@?ﬁltosﬁche%é’@n%@

circuit s opera ta read by the read access

signal DRDAC 4 :E@Sti?@dgéﬁ ti?ﬁec éEEbEe vwwc;%é ibéﬁfséefégﬂﬂ@@”t wor d

i ne selectlon SI 1 to t e rdundant in driver 2, and

outputs a re%@f’&& nr@&ﬁargbgeahi@u&mhéfewﬁhh@@tﬁwﬂ@%c@gﬁﬂsoaél.pn
signal) to the regu ar wor I ne
such that these word lines are both selected). Upon
recelving the signal B2R, the regular word line predecoder
10 CPD1 outputs the regular word line selectlion signal BREG
to the regular word line driver CDRV and thus raises the

potentials of the two defective word lines.

The defective word line selectlon control signal
15 B2R is at the HIGH level only while the defective word
lines are selected, and 1s at the LOW level whlle a normal,

regular word line 1s selected,

After the executlon of the preprogramming for the

20 regular word lines is completed, the redundant word lines
are sequentlially selected and the preprogramming is
executed in the same manner. The redundant word lines

are foroibly selected regardless of whether the redundant

word lines replace defective word lines or not.



predecoder CPD2. 15 Acs the redundant word line driver CRDRV2 for driving a
redundant word |ine WLRED upon recei pt of an output signal from a redundant
woxd line control circuit C7CDEC2, an invrter-type redundant word |ine

dxi ver CRbRV21 shown in Figure 3Ais u~sabie . The inverter-type 20
redundant word line drivr CRDRV21 includes a p-type transistor PO, n-type
trans~. ~storg NO, N1 and N2, and a word line drive inverter DRV. A power
supply of the word line drive inverter  B# and a source o the p-type

transi stor p0 are connected to a word |ine power supply HM~. A gate - 26
of the p-type transistor PO is grounded. A node (control gated HXO of the
word line drive inverter DRV ie oonneated to a dra~.n of th p-type

transi stor PO and is al so oonneoted to dra~.ns of the n-type transis' ~ors
NO and N2. Souroes 5 of the n-type transistors NO and N2 are aonneoted to a
drain o the n-type trMosesspechflcAldyur dheoffarmiinle ypedundastsworli is
grounded. Gates of the n-type transistors NO, NI and N2 are respectively
suppl i ed w~. thinef sedectddunddignadoSRA L mawmedttontke giAFHSRED2 Lout put
fromlO the read control airouit CRDC, a nenory bl ock sel ection signal

SHLK, and a st@ntheefangidbienwsedundeatssiand ilokneigmbecskemcontpal from
the forcible redundant word |line selection aontro.|l oirauit CAR 15 The

i nvert er3t ypBPEaUATLAR B iMerethei inputrodyess gyl shp and,khus

transi stor POto have a high resistance. Another type of redundant word

line driver RabPutasthacreden@GanhtWoRd dinasedqatdorcrimnal SRED 5och-t ype
redundant word |ine dr~, ver 22 .sho jn ao Fiqure 38. The latch-type
redundant wortR®i Rendant %Q;Z;LN%I VET 'q@ﬁé’:'t'r andP&%r sth® and
P1, n-type transistors _NO_, N 2 and, N3 |_oqi ircuit CO and a word
line dr ve  EoSentinle by chpeedindii ora 3l BURER Reg FRLFRRe ar ve
inverter DRV and the sources of the p-type transistors PO and P~. are
oonnected to the word |ine power supply 1~-N L. A drain of the p-typ

transi 51%6” PO, a gat & Pl e pRILPCLRe! FERTAEERE it &7 By AoMAD L st D€
n-type transistor N3 era
at the HIGH level. Accordingly, the regular word line
predecoderCPDlisinanunselectable state, andtheregular
word line selection signal SREG and the regular word lines

WLREG are both at ‘the LOW level.

15
Flgure 6 1s a block diagram 1llustrating a partial
structure of a regular and redundant word line selection
clrouit of a semiconductor memory device desoribed in
Japanege Lald-Open Publication No. 6-5093.
20

As shown 1n Figure 6, the regular and redundant
word line selection circult includes a plurality of delay
circuits 58 arranged in parallel in a word line selection

path for selecting a regular word line 56, A delay time



coririeoted to a node SX1. A node (control gate) 5X0 of the word line drive
~.nverter DRV is connected fio a drain of the p-type transistor P1, a gate
of the p-type transistor pO , and drains of the n-type trs.nsistors NO and
N2 . Souroes 10 of the n-type transistors NO and N2 are conneoted to a
drain of the n-type transistor NI, arid a source of the n-type transistor
Nl is grounded. A gate of the n-type transistor N3 is connected to an
output end of the logic circuit CO. Gates7of the n-type transistors NO, N1
and 15 N2 are respect ivly eupp~,ied with the first redundant word |ine
sel ection signal SRED1 output fromth read control cirouit CRDC, the nenory
bl ocK sel eotion signal SHLK, and the second redundant word |ine se~.eation
si gnal fi RED2ceutsgd by dihe e lay cidateuits h@lale et dd ibe eniaktior 20
control o~.rauit CAR An input end of the logic circuit CO 2s al so supplied
with the firsteleguhdimetcansed g waduvdanh pagran sREpULEUS butl for.om t he
read oontrol circuit CRDC, the second redundant word |ine sel ection signal
SRED2 out put ERwlbeafdsfeelive addressdareetionéineligtthegedundagteont r ol
circuit CAR) and the nmenpry bl ock sal eotion signal sHZR Thg function of
the present i @&M3idh ¥R ®B-t he 5 above-described struotur will. be
descri bed. Conventionally, a redundant word |line selection circuit outputs
a redundant ward |ine sel eetion signal regardl ess of whether the menory
operation is data reag, 10 da%f wite ox data eraae. Accordin

fti8 &

tq the
present invention) th&RcPRet b Qfehh e ragydis ap %QFQQ§QQW359&¥¥ﬁRUt
used for data read .,and a part, for, operatigns other than,data read, | . a .
, data wite &R eé’r@s%“.cﬁﬂﬁgi, ?P"pg ggt gf“ﬁi‘lﬁ@d V\H&Rﬁ‘efbet ﬁ@ﬁscérlaig’(ﬂée'd wor d
line is defective 15 or not and a path for selecting a redundant Word |ine
ie optimzed in accordance with whether the nmenory operation to b perforned

is data read, or dat aF‘Mr_j %g-lgrgtq‘rn%(sjg. r%’ggigﬁggﬁﬁg%ﬁ?easée qp(&% vggd i ne

sel ection signal is outpu ccordi ng word 11 n€ Selection

signal iy 20 gia&%cté%mmd glds firnlcﬁﬁtt R T RE SRS @uf(?dl;lge@?a W d e

redundant word line driver. gnal’s used for data rea not pass

through circuigel aysed o1 1daies whiat &8 Pegudba-BécalEEREL 5HY Fa e a
redundant word |~ ne is selected, a control signal for raising the

potential of the potential of a desired word line 56.

For selecting a redundant word line 57, the address
15 data signal 50 is input to the decoder buffer 53a via the

redundant program clrouit 51,

The delay time of the delay clircult 68 and the delay

time of the redundant program circuit 51 are equeal to each

20 other. Therefore, the regular word line 56 is driven at
the same timling as the redundant word line 57 is driven
instead of the regular weord line 56. As a result, the
memory cells are driven at the same timing via the regular

word line selection path and via the redundant word line



2 ~ wthe selected redundant word line is not unnecessar~.ly del ayed.

Thus, t heti m ngforsel ecting a redundantnenory cell its prevented from be~, ng
del ayed. Therefore, the nmenory ael ~.s can be accessed at the sanme timng
regardl ess 5 of ~rhether a redundant word ~.~.ne is selected or a regular

word line is selected. Thus, the invention described herein nmakes possible
t he adve. ntages of providing a sem oonductor 10 nenory device for
determ ni ng whet her the selected word 1it® Ts defective or not and

optim zing a path for selecting a redundant word line, in accordance w-.th
the type of nmenory operation, so as to shorten sin s.acess tine to a nmenory
sell and thus prevent the selection timng of the nenory 15 cell from being
dl ayed even weeheatdedumddit. circuit is used, and an el ectronic information
devi ce using such a s~em conduat or nenory dev3ae. These and et her

advant ages of the present invention 20 wlll becone apparent to those
skilled in the art upon readi ng and understandi ngthe foll ow ng detail ed

description with refefdntke (aranobadftiihFhe Fgeddpdant word pRper
DESCRI PTI ON 0= THE DRAWNGS Flgure 1 is a block dia ran1i!|uitr%ting a
part~. a~. strBdvurBedf thestRPUSnBASESSsneRsRy sdarad 20cErPTi AGLPETE Ehe
Cel octi of contRel “egeRERTEMaTE a1 Bantbirar TRUR f SHENGRET PERRFE™ s a
D ock 129" AT LA 5 PR P SLUELN 81008 SRR o
shoun L F19URE JLe ek SRSl U pA A 15T i SadBabt e 21
detection signal NEDR 52 is input to a redundant local
decoder 54, and the redundant local decoder 54 raises the
10 potential of the redundant word line 57 in & redundant
memory cell 55. The defective detection signal NEDR 52
is also input to the regular local decoder 53b via the
decoder buffer 53a, and disables (places inte an
unseléctable state) & regular word line 56 having a
15 defective bit. This regular word line 56 is kept dilsabled
after the regular local decoder 53b and is not selected.

As a result, only correct data from the redundant memory

cell 55 is output to the bit line.

20 According to the technology described in Japanese
Lald-Open Publicatlon No. 6-5093, the delay time caused
by the delay circuit 58 and the delay time caused by the
redundant program circuit 51 are equal to each other.

Therefore, the timing of driving a regulaxr word line B6



|l ine driver applicable to the present invention; Figure 3His a of=suit

diagramillustrating an exenplary structure of a |l afich-type redundant word
line 20 driver applicable to the prsent invention; Figure 4 is a bl ock
diagramillustrating a partial. structure of a conventional sem conductor

menory device, specifically a regular and redundant word |in eel 4ction -
gZ control system of the conventional sem conductor nenory devices Figure

5is a block diagramillustrating a part= al 5 structure of a regular and
redundant word Line control circuit ~.n the conventional sem conductor
menory device shown in Figure 4; Figure 6 is a block diagramillustrating s
partial to structure of a regular and redundant word |ine se~.eotion
circuit of arbs tdre semecresrdlessnPEonanther e umdante WorddlEPgure 7
is a block diagramillustrating an ~5_el ectronic information devise

i ncl udi ng a S¥PdeebhenysyEt et VARG % tReoRAtng to the present
I nvention. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 20 Hreinafter, the
present invntion will be described by way of illustrative exanples with

reference to the acconpanyi ng drawi ngs. W-,th reference to Ei.gures_1
through 3, a I[ITBwexerg in the tase where, as shown in |;:I. ure 5,

5 the erase processingcircult CER and the forcible redundant
wordline selectloncontrol elrcuit CARwhichdonot operate
during memory read exist in an output path of the redundant
match slignal SMAD and the redundant word line selection
signal SRED, the transmisslon of the signals SMAD and SRED

10 is delayed since these signals are forced to pass through
these extra loglcal circuits. In this case, the driving
of the redundant word line WLRED is delayed with respect
tothedrivingof theregularword lineWLREG, whichprevents
improvement in the speed of data read.

15

According to the technology of Japanese Laid-Open
Publication No. 6-5093, as shown in Figure 6, the delay
circuits 58 providing a delay time equal to the delay time
caused by the redundant program clrocuit 51 are located

20 in the word line selection path for selecting a regular
word line 56. With such a structure, the timing of driving
the regular word line 56 1s matched to the timing of driving
the redundant word line 57, so that the operatlion timing

of a sense amplifler is adjusted. Although this provides



- 32 sem conductor nenory device 10 according to one exanple of the
present invention will be described. Identical. elenents previously

di scussed with respect to Figures 9 through 6 bar identical reference
nunerals and the 5 detailed de~criptione thereof will be omtted. Figure 1
is a block diagramillustrating a partial structure of the sem conductor
menory device 10. 10 As shown in Fi gure&l t he sem conduct or nenory device
10 i ncludes an addre~s~s redundancy det %ihation airouit CAID. a regul ar
and redundant word line control circuit CXDEC2, a plurality of regular
menory dell arrays MRG a plurality of redundant nenory sell arrays MRD, a
15 plurality of regular word | ane drivers CDRV, and a plurality of
redundant word guffieignitversseRpRYgInThEhigdetsyrsurednnsglicdelp¥Rati on
ci roui t CAJD det erm nes whether an input address si gnal SAD and a 20

def eoti ve addkbssdsiyhag SEADhRaFéHug&é‘hwéﬂ:ﬁelliaﬁd 6ut plihe ahruglunsss
redundancy match signal SAM as an out put determ nation _signal (for _exanple,
a defective woREWR| he FHEWFeibnderEsMat dMRDOMithe FRPPEThAR tiEhEead.
determ nation result for each address. Wien the input address signal _ 3¢
_ SAD and the defective address signal GBAD match each other, the | evel of
t he addregss redundancy natch gj l., 6 | the i nput address
s~.gnal SAD and the defecti v@ﬁm&%%r{wﬁﬁnot mat ch each ot her,
the level 5 0~ the address redundancy match signal SAMis LON Haled on th
i nput address signed SAD and t he address redundancy match signal 6AM the

| d redund ' e GI U] ~.th
he rogular word 11 ncbGEPEREREn<er 8Ne et 4 iy SPLERhG Fashnaan -
word |ine sel gﬁh&%ﬁp@%@? me %%A%[%@ii%@%gt% Fgg&ﬁﬁa%ftfhfeh%%fﬁléil""ﬂﬁ” the

addr ess redundancy match signa .S evel, a regular and

dund . al o g "
redundant Worch:!eg‘éi"bfi@tB?Eeﬁ'&ﬁuhtjﬁ%%&gs%'%gghﬁgaﬁav\iéégﬁixaﬁﬂ’c'” ant

word line selection signal SR$D1 an e secon _ ord line _

sel ecti oy si opakaSRERR. sd0E8t168 AUgNLD Sy BsNdRbLEY ! €A AL8618knS4M i s at
the LOWI| evel, the regular and redundant word line control circuit CRDECz
outputs the regyhawhened iqersetesdi 08 tbgbal pfform¥él The &embrepguct or
menory device 10 (Figure 1) includes a plurality of menory cell array areas
referred to aspremidlpn editssr tHeoh detoryead| isatoapeapeafiommeddes a
plurality of regular nmenory cell arrays MRG and a plurality

According to another aspect of the invention, a

15 semlconductor memeory device includes a regular word line
selectlioncircuit for accessingaregularmemorycellbased

on an lnput address signal; and a redundant word line
Belectlion circuilt for accessing a redundant memory cell
based on the input address signal and a defective address

20 signal. The redundantwordline selectioncircult outputs
a redundant word line selection signal in accordance with

the type of memory operation so as to access the redundant

memory cell.



- 3a of redundant nmenory cell arrayrs MRD . Eaoh regular nenory cell array
MRG i nol udee a plurality of nmenory oells , and each redundant nenory cel
array MRD includes a plurality of nenory cells. Menory operations including
data wite 5 to a plurality of precribed nenory cells oorresponding to an

i nput address signal SAD and data read and erase fromthe plure~lity of
menory cells can be perfornmed. Each nen05¥ cell array area includes one
regular 10 word line driver CDRV and ohe“tedundant word line driver CRDRV2.
In order to performth above-described nenory operations, each regular word
line driver CDRV se.leots a regular word line corresponding to the input
address signal SAD, or each redundant word line driver CRDRV2 15 selects a
redundant word ~.~, nelpopnespadinend aththaplmventitess Bigmedwwanini t h

t he above-desvribed structure, an input address S|gnal SAD having a

plural ~. ty of wordeking aqﬂ,ﬁgt.‘g@n cd nend tr eatibuk seand lrsdureian dapt @ande
control circuit CXDECZ and al so to the address redundancy determ nation
circuit cAID. line sedestdare@irtisme Whih &he meameny anexatianss datsms
receives a, defective address signal SHAD ae well as the ~.nput address

si gnal SAD, al&adet Pﬁrﬁnestﬁﬁétﬂhw%%omﬂpmdm%sfﬂs#@rildinesmlm% t he
defective address si gnal SSAD or not. gescrlbd above, when the input
addr ess 8i gnaPFigRBlafram iR RenerE %BﬁFEE o8| AaRNBRROTALEARN &IEDt her
the | evel of %Fe address redundancy match signal SAM (as a

det er ni nati on 198y FH Dy each | nput addr esssignal 10 SAD ) is HI GH.
When t he input address signal SAD and the defective address signal SBAD do
riot match each ot her, th | evel . of the address redundancy nmatch signal SAM

is LON The address re p dress
redundancy deternlnatlon C|rCU|%E%ﬁ§¥?f§?%hesﬁQ¢éégg L qgﬁ%&%éghqg wor d
line control gor"dcﬂﬂe G%io'?@égﬁcﬁﬂtt%rd&&’éa één*ék&i‘% rodand the

addr ess redundancy match signal regul ar an redundant word

line copprol QbEC%h&ﬁE@¥¥%§3EHEFE&fsﬁ'fé@ﬁn&HﬁtrQQQEa&iWQVQéﬂd&%f&ﬁEmt'0”
signal sSREG or the first and ~seoond rdundant word line t~eJ.eotion signals

SRED1 and SRERZgnallfhénitBememdtly bpegasebadis Oatsirgad, Arid @nbRuirea@ t he
regul ar word | ane driver CDRV ox the redundant word
control ¢ircult for outputting the second redundant word
line selection =ignal when the memory operation 1s an
operation other than data read.
15
In one embodiment of the invention, the read
control circuilt is driven by an input control signal which
represents that the semlconductor memory device 1s in a

data readeble state, and the non~read control circuilt is

20 stopped by the input control signal.

In one embodiment of the invention, the redundant
word line selectlon circuit outputs a redundancy

determination signal to the regular word line selection



- 36 line driver CRDRV2. In a selected nenory block (nmenory bl ock
~e3,eotion signal gBLRis HGR) , the regular word line driver CDRV 5 or
the redundant word | ~.ne driver CRDRV2 is aotivated, and a deired regul ar
menory aed.| array MRG or a desired redundant nmenory cell array MRD 3s
selected. This selection is perforned by raising the potential of a regular
word |ine W.REG corresponding to the deS| red regular nenory 10 cell array
MRG or the potential of a redundant word2Bin ~LRED corresponding to the
desired redundant nenory cell array MRD. Zn this manner, nenory operations
including data w~.ta to, data read from or data erase froma nenory cell
aorrespond~.ng to the input address signal SAD are 15 perfornmed. Figure 2
is a block di agiramait Iwisén adn ntnpupaafidaksst represeafted beyyiher iapdit
redundant word line selection circuit including the regular and redundant
word |ine 20 eddideds 8ignal mXDEMRs dsdefievhlive Edduees2rephreseadi@dar and
redundant word |ine Control circuit CXDEC2 includes a conprehensive
redundancy debgr tihmatdefective~28d€8Bg aigaad .cont xol - 37 circuit CRDC,
an erase processing circuit CdR as a circuit for controlling the nenory
operat| on other than data read, for exanple, data erase ( also referred to
as a "non-read oontrol oircuit’ '), a forcible redundant word line 5

sel ecti 0B control cirdd eneMmbedimenhhthgotyvenhionsithe reQuR@ant,

regul ar word |Iin predeaoder CPD2, acrd a regular word J.ine driver CDRV. A
redundant caok@Xd ndide eéﬁlléﬁté-lolncuP%rQX#ZED?‘F'hE‘PEﬂestH%er@&%ﬂ&%i ve
redundancy determnation circuit CID) the read control QqQircuit lo the
eras processi f¢T@FRIAITEER Bjtgqu‘JoP(?l Bl et Fefundanssy deit ﬁé'“\éld’l”é'&tq’bn

trol t CAR and_the_redund d |
word | nc'erefii'@tiswcf?cmeé& S ReF e oenESLEGIRER RO

pr edeooder n uI ar vvord ine dri C%g/ 15 T e ensi
redundancy detg’i”m ng"l %’OEIJI& é%cr;g he S?%El yn et e‘?ﬁ?ngg ﬁ‘eef her
each addr,ess i t dre U

o anal SA and SHEES %%%?%@%@?éﬁgl BT RE = 3R bR Fsmdn

r edundanoy de r SSTele] t he
read control tg:ﬂ;%ﬂﬁﬁiﬁ@%%@fr;eggééggﬁ]e outﬂ&{%la{kl. %ﬁ%&ﬁ%ﬁl@mﬂ
conpr ehensi ve gydugeN Gyh et € &M d ) operation is an operation other

than data read.

15 In one embodiment of the invention, the redundant
word line seleotlon circuit includes a comprehensive
redundancy determination cilrcuit for, when an input
address represented by the input address signal matches
a defective address represented by the defective address

20 signal, outputtingadeterminationsignalwhichrepresents
whether a defective word line corresponding to the
defective address 1is to be replaced with a redundant word
line, the read control circuit, and a redundant word line

driver circuilt for selec¢tively driving & prescribed



- 38 circuit C 7D, and also rcivea a read access signal SRDAC which
represents that tho sem conductor nenory device 10 ( Figurei ) is in a
data readabl e state . The read control circuit CRDC functions only during
data read. The read 5 control circuit CRDC outputs the first redundant word
| ane sel ection signal SREDL to the redundant word line driver CRDRV2 such
that the redundant word line W.RED is driven . The read control circuit
CRDC al so outputs a redundant match signéﬁ SMADL1 as a first redundancy
determ nation 10 signal tv the regular word |ine predecoder CPD2. The erase
processing circuit CER receives the output signal fiPl and an erase
processi ng signal SER which instructs execution of special proaeasing when
data is 15 er assiliidamt womdniiye bakkd.orBasedund anteserdildne seledicien ase
processing circuit CER executes the special processing at the tinme of

rasi ng. Then, aiwnzl ivempiorrssfegndincicir CERE ot the boa ~degceonisrabr d
line selection control signal 82R to the regular ~rord line 20 predecodar
CpD2, and supptizsudh. olflpeimongresad ePR ek wd ricgvidi bpeludeengamra®® d | i ne
selection control circuit CAR The forcible redundant word |ine slect~.on
control - 3®resessirg@irewltsier Rexfnrning dWrta e3rsey af: thartHBet he
execution of the preprogramm ng perfarnmed before data erase . The fo~ccible
r edundant® wor P9 AAE2R¥ 8RS | 5ﬁ%iﬁPF8llbéierEESPn@ARtH%%r%lFBHCQ°4%t%?n
forcibly accessing a redundant. 5 word line ~LRBD. The forﬁible edundant

word |ina sel &R oROY STl iGod PRIERS & ithesF aCPRAF FUPERRE 4T S wor d
[ | ecti i . 5 whi ch i nst ts f i bl t h dundant
word Tin VWROE SRS PSR TR AL hGRAR Bred He Ot GO BER B EEAMGE NG
redundant 10 word |ine sel ction,signal D2 ed.on the _forcibl

| edundant wor (PT4%6 RERGRAA S BRI ta R e tARR oE B BHSFR2ESbdTher sap 10
the redundant,g§g€ é%@gigéadver CRDRV2 . The forcible redundant mord

| i nesel ection confrol Circulrf CAR al so outputs a redundant match signal

SMAD2 as p second 15 redundancy deternination signal to the regular word
| i ne preédeooder CpD2. Haled on tha redundant, word |line selection signal

SREDZ, th redundant woph @nlel &fbdaiNent (GERYR dhivéatibe M edendaina@ie 1in
HTLRRD connected to a rdundant nenory cell in the redundant nenory cel

array 20 MRD. vidweg Al e vieadungent twoedebitivedlyedti oas@idedcrivedi t
Cl4R al so receives the read access signal BRDAC which represents that the
~sent. aonduct aredemasyt whend ddnedased on the first redundant word line
selection signal which is input thereto during data read
15 or based on the second redundant word line selection signal
which is input thereto during an operation other than data

read.

In one embodiment of the invention, the read
20 control circult outputs the first redundant word line
selection signal directly to the redundant wordline driver

clrcult during data read.

Accordingtostill anotheraspectof theinvention,



- 40 (Figure 1) ie in a data readable state. The forcible redundant word
king selection control. circuit CAR dose not function when the

sem conductor nenory device 1o ie in a data readable state, and only
operates during data 5 wite, data read and at the tinme of testing, The
regul ar word |line predecoder CPD2 outputs a regular word |ine selection
signal SREG to the regular word |ine drig&r CDRV based on the input address
signal 10 SAD, the defective word |ine sefetCtion control signal 82R, and

t he redundant match signals SMADL and SMADZ. Hal ed on the regular word |ine
sel ection signal SREG the regular word Sine driver CDRV drives the regular
word |ine W.REG connected to a regular nenory cell in the regular nenory 15
cell array MR&n Anrlepdramnilesn dmformatdnn ardeiidce edrefantonor @4 i d&econt r ol
Circuit CXDEC2 w Il be desdribed. 20 First , the operat ion f yr perform ng
data read ( i2aboye-desgiied Iﬁ@"ﬂé&w%&"é%% MY 595325&9 it detemmipsuer

supply level or the H GH | evel w Il be described, both in_the case where
a redundant wshethers Q\Eﬂ?EBthé"Qﬂ"}e%Bﬁ 1sfpT of thee o800 §pRPREAMAZEuNdant
word lin WLRED i s not ~1 sexeated. The

nput _addre nal SAD ~. nput
to the sem coRRREBIEINEMALLTAINEE 188 PnEFﬁlﬂir g: a%l%émlégﬁﬂaﬂé§§°5 -

redundangy nat nal SAM (as a determ astion_ s al regardi ach | nput
addr ess Si gna?”(i;*f;RDt?’ %Kpﬁnﬁgtm?'amfﬁec’%%ﬁﬁf%ﬂﬂs‘?@‘igﬁr}b‘bﬁrr?dg fﬁ%’bm nati on
circuit CID. The conpr,eh e sive redundancg determ nation 10 ci rcurt CAD

det er mi nes WhBCREFS, 9 R PYBEY sBBE&red is defective or not. The

i nput address a-~. gnal SAD is also input to the regular woxd |ine predecoder
CPD2. The input address si gnal SAD is input to the forcible redundant word

| i ne selevtion contro F.lé?ﬂe r the

| i ke. \Whan the conpr e?ensr ve redun ancy S’LEt{é a?%?%ﬁécli]nrs\’c%rﬁefo&ggﬁ
determ nes thgp gsecw&wal%dasgaﬂrbwaam%ﬁD:éeefeﬁeet £o & L@k L£1a ve pnor d

| i ne, the conprehensive 20 redundancy determ nation circuit CID supplies an

out put gpgnal g8Micondudtty Hhé&kok9vaeviind hecbeadifigntucd! tise r ptebe®fDC and
the erase processing circuit CBR The output signal. shi at the HxGH | evel
represents thahventadmdgntludes a circult system for selecting a
redundant word line, In the o¢ircult system, a
comprehensive redundancy determination circuit CJD
recelves an input address signal SAD and an address
15 redundancy match slgnal saAM, and supplies an output signal
SP1. An erase processing circuit CER recelves the output
signal SPl and supplies an output signal 8P2, which is
sent to a forcible redundant word line selection control
cirouit CAR. The forcible redundant word line selection
20 control circult CAR is controlled by a read access slignal
SRDAC so as not to operate. The read access signal SRDAC,
when at the HIGH level, represents that the semiconductor

memory device is in a data readable state. The forcible

redundant word line selection control clircuit CAR outputs



word line ie selected; i.e., a defective word |ine - 42 corresponding to
the defective address is to be replaced wth a redundant word |ine. Since
the nenory operation in this case ins data 5 seed, the erase processing
a~.rouit CSR perfornms no processing ( ~. . a . , the defective word line
se~,ection control signal 62R is not issued), and information represented
by the output signal SP1 is transmtted to the next-stage output signal 8P2
with no change. 7. 0 However, since the %%ad access signal SRDAC is at the
H GH | evel and thus represents that the sem conductor nenory device 10
(Figure 1) is in a data readable state, the forcible redundant word |ine
sel ection control, cirouit 7,5 CAR which receives the output signal SP2
does not oper at gecbhdeFunduris wdrd Viipéves 1 esaient bégaallpBREDRgal sP2
may be, the second redundant word |line selection signal 6RLD2 ( as the
seoond r edundaniedhdahitn@ozd 2thie0AriveraCRDRY2] =hdé addondatputat ah
eigne~l, sl ~AD2 are at the ground zo level or the LONIlevel. Since the read
access si gnal rSROAGarnt atmahehH @ddrmalel , SBAR2 edciexmid ol redAnodencgRDC
~.~s in an operable state. Wien the conprehensive redundancy determ nation
- 43 circuit deibxueerttioresitdrs Xt) thee ai mpgtiladdwesd dipgeabreAbpcpdgresent s
a defective word line, the read control circuit CRDC outputs the first
redundans Wor 0PD2ne sThectovdpudi gehgnadRSEIPL afremn HheH cemprehgngpwe
redundant word line dr~.ver 5 CRDRV2. Thus, the read oontrol circu~,t CRDC
causes the retdedsadanmprietisreinetier CROFRVRLtSIBr L8ec2480eotBYtr €Qundant
word Iine WLRED . The regular word line sel ection signal _ SREG needs to be
at the LOW | epereadmantrel girgivke CRDGWRAEH Lo R 2ted QRLY BRBERGUL put s

t he redundetnt matoh 10 signal t~MADI at the_HI ev to the requl.ar word
line pr edcodel‘iawaébyﬁgﬁ FepraGeaTRo 1 8pal ZROMAS d ﬁ!hr?er%"r“gﬁgé‘%%&l CPD2

i | ect abl del eot i . 15 yhen th
2ompr hono. ve St SR FRYC ARG HE 211 DR bEAGIIE e HBR % 88 ek e wor d
line t | | fect hene~

et or m A8 1 onsgerand ST, W ERabRee WRER TARE AR DAL |, o
level . Nanel yantdh?oﬁl&#ﬁ"&ts 29 Sre &l %ax?‘ﬁ" rﬁ’éc‘t'icﬁtgt %’fﬁ GUBYENRIrse

redundancy determ nation circuit I's at t evel . Since the erase
processing vi E%\&dnéﬁ%fﬁﬁft‘&&'ﬁﬁn%ﬂﬁpﬁﬁﬁﬁhmg vhene PegiBRR WoPehalel ON S
data ~cead, the output 'signal 8P2 fromthe erase processing circuit CER is
at the LOVI ey@ledecoder cpD2.

15 As the redundant word line driver CRDRV2 for
driving a redundant word line WLRED upon receipt of an
output signal from a redundant word line control circuit
CXDEC2, an inverter-type redundant word line driver
CRDRV21 shown in Figure 3A is usable. The inverter-type

20 redundant word line driver CRDRV21 includes a p-type
transistor PO, n-type transistors NO, N1 and N2, and a
word line drive inverter DRV. A power supply of the word
linedrive inverterDRVandasourceof thep-type trangistor

PO are connected to a word line power supply HWL. A gate



44 |ike the output signal SP1. The output signal SP2 is input to the

forci ble redundant word | ~. ne selection control cirCUt CAR, but 5 the read
accss signal SRDAC is at the LOWNIevel during data read. Accordingly, th
forci ble redundant word line se.leation control circuit cAR does not
operate, and the redundant word |ine selection signal SRED2 and the
redundant match signal SMAD2 wh~.ch are output fromthe to forcible
redundant word |ine selection control widcuit CAR ars both at the LOW

| evel .. The read control circuit CRDC functions since th read access signal
SRDAC is at the H GH | evex. However, 15 when the word Zine to be sel ected
its not determned to be defect~.ve) the output signal SP1 is at th LOW
level and thess t3esD-Rgipd ERansaRt R0 Ba rethurcied . Wy doldeneodRRBLI S

sel ected. Therefore, the redundant match signal sMAD an4 the redundant
word |ine selgcte pEXo ¢fatheRidNd ldReMirdireat event utDRV dm ¢dbrneetedcont r ol
circuit CRDC are both at the LOWIevel. No redundant word |ine WLRED is
s~el eoted. AxdesitrabecdBbheq- iy trpok iaddrcR8 asidghele1Sasonnécted al so
input to the regular word |ine predecoder CPD2. Snpbg the redundant match
signztls 5VARIo adwlaihvD2Eatkean-thpel bwaheielt oxishN¥O0r egdl NR . woSoutrbee
predecoder CPD2, as well as the redundant word line control circuit
decodes % t heof npe adiypes tyriagmdis txm MY and N2 saxdccorgethedwbeda| i ne
selection signal SREGto the regu~.ar word |ine driver CDRV. Thus, the
regul ar wor d 4¥abh migbevnetyprDr angtetor Bl v eduParraeref theendt¥per CDRV
to drive a desired regular word line W.REG 10 In this manner, when a

redundant wortr3paéspPRN} 18 oxenBsdedd- CotedRhthessr tyinatr2rgisteB8ndant
CROC whi oh 1 a¥ike | Bis S51 S NaG AERG JARERT GHISLY NARBPY 1685 Gt 3 1L Edundant
w18 10 e e ek M, IR i L SR
CFron 1 Eroothet ¢Ra PoN pRELCETL ARk CERBE, U, hofd By DfobE e FEREIGh

r edundant mr&*ﬂ%&g#o D EﬁdngtsQéj:ﬁ&nrgéiuﬁﬁﬁn'&eGUEﬂafing‘Dégléégiﬁnand the

sal vation signa talned via the erase processing circult

forcible reduypdanh)veiendidif il €&ohOenhe A F Ol b Lt Baudndeift o 1 hgeout put
signal SP1, which is output by the conprehensive

gelection control circuit CAR.

15 The inverter-typs redundant word line driver
CRDRV21l sets the p-type transistor PO to have 2 high
resistance. Another type of redundant word line driver
usable as the redundant word line driver CRDRVZ is a
latch-type redundant word line driver CRDRV22 shown in

20 Figure 3B.

The latch-type redundant word line driver CRDRV22
includes p-type translstors PO and P1, n-type transistors

NO, N1, N2 and N3, a loglc circuilt C0 and a word line drive



- 46 redundancy determnation circuit CID. OmMng to the structure shown in
Figure 2, th dele~y tinme can be shortened and thus the data read tinme can
significantly be reduced, conpared to the structure shown in Figure r. 5
Next, the operation of the regular and redundant word line control. circuit
C3CD$C2 for menory operations other than data read ( for exanple, the
operation for performng data wite and data erase ) will be described, 10
both in the case where a redundant word #{n2 ~PLRED i e selected and in the
case where a rdundant word line WLRED is not selected. First, the operation
for performng data wite to 15 an arbitrary address will be descri bed,
When t he conprehensive redundancy determnation circuit CID determ nes that
the i nput addizyversermymBY sATheBmawashtaupplvfeftthe werd lLine, draxe
conprehensi ve 20 redundancy determ nation virouit CID supplies an output

si gnal SP1 at inwermeeHDRW &ind cthe\esowa@es opfr bhecprevpe AAGOFH erase
processing circuit CER The output signal s81 at the HHGH | evel represents
that a redundBAtand Rl gneopangeted: &g the word lipadewele SHARYS H¥ber at i on
in thus ca,~e is data wite, the erase processing a~,rcuit CER perforns no
processi ng (i Aedraipeoficthe AV RbITanss P pvorEe Ghihs PsEYRS S2R
is not issued), and informatigon represented b he oqut put, sign SP1l is
transmit Ped t STEREFHAE lagBdoRt 1’%i°&n§?’e 2{W?ht§%‘%5%é§asiaﬁ@e t he
read access signal SR is at_the 0 leyel ,and_thus repre ts & hat
the sem conduﬁgﬁ‘er?grﬁ;%%le%irboéﬁ E*—Pg/\tljhé ﬁ?g?s(ﬁgPtFﬂEagﬁggé %Sﬁd&lgl e
state, the re contr.o i r UL s e e t her, ds , in
whi chver st at thg"E&t B&ﬁes%hgﬁcg%‘gegﬁg‘y- gg{' fﬁe&ﬁrfas?tér% ucngarqfr%rd l'ine
sel ection sigpal.+SRED. nd (W] he
read contr ol g?rtclhéﬁg éﬁ%%d%%ge&?%%éﬂﬁg%r’o%ﬁgtgégthvlg-tqﬁ;ep %%E%EWAS
descri bed aboy, diPatanrlddLeh8U AN t¥RRE1EkBE I A8 N2 CBBLERlsCI M CUI !
CAR whi ch receives the

10 of the n-type transistors NO and N2 are connected to 2
drain of the n-type transistor N1, and a source of the
n-type transistor N1 is grounded. A gate of the n-type
transistor N3 is connected to an output end of the logic
circult C0. Gates of the n-type transistors NO, N1 and

15 N2 are respectively supplied with the f£irst redundant word
line selection signal SRED1 output from the read control
clrocuit CRDC, the memory block selection signal SBLK, and
the second redundant word llne selection signal SRED2
output from the forcible redundant word line selection

20 control colrcult CAR. An input end of the logic circuit
CO0 is also supplied with the first redundant word line
selectlon signal SRED1 output fromthe read control circuit
CRDC, the second redundant word line selection slgnal SRED2

output from the forcible redundant word line selection



20 out put signal BPZ fromthe erase prvce~ssing circuit CEIt functions only
at the tine of testing and during the excution of the prepzogramm ng
performed before data erase. Therefore, the ~. nformation represented by the
out put signal SP2 ie output to the redundant word J.ine - ae driver
CRDRV2 as the redundant word |ine selection signal SREDZ wth no ohange .

At this point , the redundant word |ine driver cRDRV2 ee3.eots a redundant
word |ine WLRBD. Therefore, the rgularWM%Qi1ine sel ection signal SR$G 5
needs to be disabled (placed into an unel ecte~ble state) . The redundant

mat ch signal sMAD2 fromthe forcible redundant word |ine selection
control.~oircuit CARis turned to the HHGH |l evel and is output to the

regul ar word IG9TEERR beddst i CBRD2aNd Kivedhemprudi Inpk Be leeddioar s sl | i ne
10 predecoder CPD2 into the unsel eatable state. Hy contrast, when the

oonpr eheri si v&¥dHundanoy determination airauit CID determ nes that the
word J.~.ne to be selcted is not defeotiv, the aonprehens~. va 15 redundancy
determ nat~.on oircuit CID does not output an output signal SPl1 at the H GH
| evel . Nanely, the ou%put si gnal SP1l output by the conprehensive redundancy
dgtermrintion ciroui ttRBUNCton o€ they pEespriSinventheonchaxingritoessi ng
cirouit R perfornms_no Brooessing when 20 the' nenory operation is data
wite, tRe ouBRAVETREPELEROYs pEmuatarer ud lorh cdeseribed: cuit C8R 'ie at
the LOWI evel like the output signal SPI. The output signal sP2 is input to
the forcible - 49 redundant word line selection control circuit CA-~t,

o e SR, T O A
S T SISl £ AT S AR AL e
;SA\(IL?V%-G mgﬁig%l;ﬁé}g%%g?]mg}ﬁf%lth%eméﬂb%Dobgrgﬂ\égnis I8 £83%ad 'ed
10 data write or data erase. According to the present
invention, the circuit system is structured so as to have
2 part used for data read and a part for operations other
than data read, i.e., data write and erase. Thus, 1t is
determined whether the selected word line is defective
15 or not and a path for selecting a redundant word line is
optimized:h1accordancewithwhetherthenmmoryoperation
to be performed is data read, or data write or erase, In
thisstate, aredundantwordlineselection signal isoutput.
Accordingly, a redundant word line selection glgnal is
20 directly supplied from the read control circuit to the
redundant word line driver. Signals used for data read
need not pass through circuits used for data write and

erase. Therefore, even when a redundant word line isg

selected, a control signal for ralsing the potential of



10 is also input to the regular word |ine predeeoder CPD2. Since the
redundant match signal 5MADL is at the LOVNIlevel, the regular word |ine
predeaodr CPD2, ae weZZ as the redundant word line control circuit, decodes
t he i nput addrese~ signal SAD and outputs the regular word line 7.5
selection signal SREGto the regular word Iine driver CDRV. Thus, the
regud.ar word |ine predeooder CPD2 causes,.the regular ward |line driver CDRV
to drive a des~.red regular word |line WRBG 20 Next, the operation of the
redundant word line selection circuit CXR$Dx for performng data erase will
be described. In the follow ng d~scription, attention is paid to the
execution of preprogramm ng performed before data rase for preventing
excessi ve er atheofs eq redundant wergr ddn@yriiA i, URRECPELBRLILA| s of
the word lines in the selected nenory bl ock are sequentjally raised eo as
to perform dadelayede. Zmu@mth$5¢mtn9¢m§%9%3@t FB&&&Q#&F%#EHSW°§ER
wh~.ah is input to the erase processing cirouidt CER ~.m at the ghGH
level .. If thEedeénprieRFRYALSIEREB-R g}qﬂﬂéﬁtﬁY&ﬂtcnpﬁﬁF% PFBCU

dternr nes that the word |ine aoaoseed |s degectlve Ehe out put
sign8l Spl atMEROIM efiiERAN Fh%c"é?%%% p’r%E ?s??f@eﬁi"gdt 8 Fﬁﬁts t he
defective word_line selectio c é %f 1% &he re ulaa

line predecvd8f ¥hpdher @iFg "bqe? FrheeatT s 88“ A the
adj acent defectiv rd |ine hort |raU|ted therewith are both acc~ssed (
such that the¥8Tf rlg'o JZ ‘bfo?‘ﬁ selected) . Upon recaivirig the signal
82R, the regular word I|ne predeoodr CPD2 15 outputs the regular word |ine
selection signal SREGto the regular word line driver CDRV and thus raises

the potentials of thegqf deg@&t'iﬁvﬁﬁt ohlnEH FIE%eﬁefﬁ%E%%% WREQegine

sel ection control S|gna is at''t eve

def ective wor ols'srl%ﬁearﬁléelaaQEﬁ‘%ag%%d bf Brovia1heWd eystnizsfehhac@oe«orml

regular word Tine ~.s seleoted. After the execution of the preprogranm ng
for theypegul ﬁ\ém‘Ui*yd deivif® ifSrCcaBRkbenating Gnedtididane venéchaletoaae
sequntially sel eoted and tho preprogrammng is executed in the sane
manner. The rgduedtbs deeict 1veonasdtaded bptdmilzy need pataddrgalebedngof

whet her the redundant word lins replace defective word lines or not. 5 Mre
speci f ~. aal | yp tdiidant boed tneddntacwe ridén ce widhethe syps-ofmamorRA i s
turned to the HHGH |l evel ., and the forcible redundant word |ine selecfiion
control circuppeCaticdceiscaa ko ishmrtendarsgccegnatigaDtand mRUSTYO

out put the redundant word line selection signal SRED2 to the redundant word
line driver CRERM2anfhtbustpreyperénthalselscihen r‘fédtﬂrrbmqf wdedmemasy W.RED
are raised. At this point, the redundant match si 8VAD2 is at the H GH
levl. Akfordi MY fFH@ PednBafe hBYRY| VN FRR S &, uﬂ§ﬁ§i§§%§§q¥ﬁ &R

unael ect abl e state arjd thﬁec%%on

ed, and an e c %%formation device using such a

semlconductor memory device.

These and other advantages of the present invention
20 wlllbecome apparent tothoseskilledintheartuponreading
and understanding the following detailed description with

reference to the accompanylng figures.



| i ne ael eotion signal SREG and the regular word |iner W.REG are both at the
LOWlevel. So far, the structure and operation of the 20 redundant word
line selection circuit CXRED2, which uses different slect~.on paths for
data read and or data wite and erase, have been described. Hereinafter,
the structure and operation of the redundant word |ine driver CRDRV2
operating upon reveipt o the output f~"oamthe first - 52 or geoond

redundant word |ine el eotion signal SREDYC of SRED2 wi || be descri bed.
Figure 3Ais a circuit diagramilJ.ustrating an 5 exenplary structure of an
inverter-type redundant word ~.ine driver CRDRV21. As shown in figure 3A,
the inverter-type redundant word line driver CRDRV21 includes sword |ine
drive inverter 10 DRV, BRLRFRESCRARBTION OF0 THEHPRANINES t r ansi stors NO

t hrough NZ. A power supply of the word Iine drive inverter DRv and a source
of the p-type transistor PO are connected 15 to a word |ine power supply
HWD. A gate of the p-tipe transistor PO.is grounded. A node ( contrql gate

) SXO of the word ~.~-Fheugeilésabdock dproramsitbupbrebing R agtdidd of the
p-type transistor PO and is also connected to the n-type transjstors NO and
N2 in paral | 19t58gteEe of pheeDbeRDAPF tOTaRemeryr SeNdCn d M E % dfhect ed
to a drain of the n-tépe transis%or N1. A's ce qof the n-%&a? trag? stor
NL is groundetf®a PEPEOBE t hEVADLYRE +t r SREC ¥ s Bupgttah t AP first
redundant word |ine select~, on.signal ~REDL output fromthe rea ntro
circuit CRDC regua%an?t Iﬂfﬁﬁ?‘eq’ér‘)“ .sﬁlﬁﬁgg"&‘ ?‘ﬁét’ﬁ?{yﬁgst ~Ehs?St N2 ~. s
supplied with_a_second r.edu nt.. wo i ne sel ection signal SRED2 out put
fromthe forofBl cfgaﬁﬂiﬁ%ﬂggh%Fxiéé&%%géction oontrol circuit CAR (Figure
2). A gate of the n-type 5 trana~.~stor N1 ie supplied with a nenor~r bl ook
sel ection signal sHLR

Figure 2 18 a block diagram 1llustrating a partial
10 structure of & regular and redundant word line control
circult in the semiconductor memory device shown in Flgure

1:

Flgure 3A 1s a circuilt dlagram illustrating an
is exemplary structure of an inverter-type redundant word

line driver applicable to the present inventilon;

Flgure 3B 1s a clrouit diagram illustrating an
exemplary structure of a latch-type redundant word line

20 driver appliceble to the present invention;

Figure 4 1s a block diagram illustrating a partial
structure of a conventlonal semliconductor memory device,

specifically a regular and redundant word line selectlon



The inverter-type redundant word line driver CRDRV21 sets the p-type
transistor POto hav a high 1o resietanoe, and receives a word |ine power
supply HAL, the first and seoond redundant word |line selection signals
SRED1 and 8RED2, and the nenory b~.ock selection signal SBLR In the case
where the first or second redundant word | ~. ne sel ection signal 8REDL or
SRED2 is turned to 15 the HTGH | evel when the word |ine power supply T~-W
and the menory bl ock selection signal.- SH.R are at the H GH |l evel, the word
line drive inverter DRV outputs a H CGH sel ection signal for se-~. eoting a
redundant word |ine W.RED. 20 An operation of the inverter-type redundant

word line driver CRDRV21 having the above-det~oribed ~struoture will be
descri bed whegohbeolesysoBauofotheemmnyeneyonel-sem{Ebgdnetdy membmya dat a
readabl e state. - 54 Wen a nenory bl ock i mselected, the nmenory bl ock

sel ection sigaevyi6E;R is turned to the HIGH | evel) thereby turning on the
n-type transistor N1. In the oae rahere the input address signal selects a
defective word line, 5 the reed control circuit CRDC in the redundant word
line selection circuit CXRED2 ( Figure 2 ) outputs the redundant word |ine
sel ection signal SREMigureteid ©&Hlcekedlaimee 1liwstvating mpaypéal
transl ator NO and grounds the node SXO Then, the word line drive inverter
DRV drivBs t hetroddmaenofng ddWHEINRED Tedundent haosdt héneoreagsodf the
word |ine power supply HAL. An operation of the inverter-type redundant
word ~.ine dr¢&§pu¢RDhV21hﬁnFPnBénﬁé§§ﬁﬂb§ﬁm&ﬁéﬁdPﬁ§°F5m§BﬁF8bﬁGHéFGr nmor y
device 10 (F~.gure 1) is ~.n a data witable or erasabJ.e state. \Wen a
menory bl ock Fg°§§lé@tgégqqﬁaﬁenory bl ock sel ection signal SHLK is turned
to the NIGH |l evel, thereby 20 turning on the n-type transistor NL. In the
ease where th input address signal selects a defective word line, the

l&SiSi i ﬁerESFES??Zn“‘léf‘?eh%?e‘t Srebp ok HiRatan Lty Bé%ﬁ&éﬁ?“&é?ﬁt
n-type tansi BrOPSRE TS, groun%léﬂtrﬁga RSB BEY 108 BalbREieRe 7
data read thepard s '&P A6 oG PLn PRY T Wit dkiidantngayd |1 ne

WLRED eo as to have the voltage 5 e ~rord l'ine power aupp~.y |~W.
Figure 3H is geglikfui tayd agramillustrating an exenplary structure of a
|l atch-typ redundant word |ine driver CRDRV22. 10 As shown in Figure 3H, the
| at ch-type redundant word |line driver CRDRV22 includes a word line drive
inverter DRV, p-type transistors Po and P1, and n-type transistors No
t hrough N3. Figure 7 1s a block diagram illustrating an

15 electronic information device including & semlconductor

memory device according to the present ilnvention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Hereinafter, the present invention will be
descrlibed by way of lllustrative examples with reference

to the accompanying drawings.

With reference to Filgures 1 through 3, a



25 The power supply of the word line drive inverter DRV and the sources of
the p-type transistors PO and Pl are connected to the word |ine power
supply HAL. A drain of the p-type transistor pO, a gate of the p-type
transistor 20 P1 and a drain of the n-type transistor N3 are connected to a
node SX1. A course of the n-type firan~siator N3 is grounded. A node (
control gate ) SXa of the word line drive inverter DRV is connected to a
drain of the p-type transistor pl, a g'at:"e2 of the p-type transistor PO, and
drei n~s of the - 56 n-type transistors NO and N2. Sources of the Ti-type
transi stors NO and N2 are connected to a drain of the n-type transistor NI,
and a source of pe transistor

trari~siator| £8M 5’%3 5% M$MA*h dPP{él-GP Ir1§t %’éﬁ%ﬁg&?ﬂ t\%ogg%ﬁg%]émtgggegt ;[ ﬁﬁe
gate of the nSty ttfpis(%gt erirf}ehggﬂci"ﬂ[)‘@'r%ihﬂ%”%‘tﬁs?ﬁggsécgir]ga?’gaﬁﬁé&m wor d
el ect ?Lﬁcfybﬁ?%i"%ﬁﬁcg??%? U peepie el wiat b e R R e 4 |
A ML e e ek SRR TR,
Fedundan? wor GeLEH 3%@%%%@?’?&%%%&3@% e T ead cont ol

oircuit CRDC and t he second redundant word |ine selection signal SRED2
output fromthe forcible redundant word |ine eeleotion control circuit

o e D 0t ® | FEBLYE 4% YUK ol LR (i 02A 180 % BOELIRAC! Y

bl ock sel eotion 20 sign operat |nver

redundant Wor et Gl 'o‘ﬁertr@%%?c&?&ﬁ@%f haeabeyea%%si% %d struoture

wi |l be described whn the sem conductor nenory device - o (F3.qgure
1) is in a data readable state. Wen a nenory bl ock is sel ected) the nmenory
bl ock selection signal SBLK is turned to the HHGH |l evel, thereby 5 turning
on the type trang-, st

selectsgg defective OSFPn§ iPhe F@%%!cdnt %§$%%$F&%ﬁ£§£ ﬁgpﬁggna

redundant worggbRe 10 includes an address redundancy determination
cirocuit CAJD, & regular and redundant word line control
circult CXDEC2, a plurality of regular memory cell arrays
MRG, a plurality of redundant memory cell arrays MRD, a
15 pluralityof regularwordlinedrivers CDRV, andaplurality
of redundant word line drivers CRDRV2Z.

The address redundancy determination clrouit CAJID

determines whether an input address signal SAD and a

20 defective address signal SBAD match each other and outputs
an &ddress redundancy match signal SAM as an output
determination signal (for example, a defective word line
determination signal) which represents the determination

result for each address. When the input address signal



selection cirouit CXRED2 (Figure 2) outputs the redundant word |ine

eel eation signal SREDl1 at the HHGH |l evel. This 10 turns on the n-type
transi stor NO and grounds the node SXO. At this point, the p-type
transistor POis turned on, thereby raising the potential of the node 8X1
to the voltage of the word ~.ine power supply RAL . Then , the p-type
transistor Pl is turned off . Sinultanequsly, the n-type 15 transistor N3
ie turned off' by the action of the 18gi"¢ circuit C0. Then, the word |ine
drive inverter DRV drives the redundant word line alLRED so ae to have the
vol tage of the word | ~. ne power supply HAL . 20 An operation of the
invertr-type redundant word 1~-ne driver CRDRV22 will be desor~. bad when
the sem condaDrniebbe defediclery sddrpgarel snal EBADMatdacadiy PtR®Te or
erasabl e state. - 58 When a mory bl ook is selected, the nmenory bl ock
sel ection sigiae Bar&liefttibecaddvesncrefardpagy| matpheﬁésyatluﬁmnbson th
n-type transistor N~. In the case where the i nput address signal selects a
def ective worHIEHne, WEenHd& éFEPEIQﬁ‘F’éﬂ%ﬂmﬂ%Fébl g Sbecdef eRt ¥Rt 1 ol
circuit CARin the redundant word |lin selection circuijt CXRF iﬁFl ure 2 )
outputs the rad8rEaRt ShEP@l SRAD Ao gty inatehpackgihes; the | evel .

This turns on the n-type transistor N2 and grounds th 0 At this
poi nt, the p-2§pEher FASTEEE Ilgésq%‘{atrlﬁﬁéﬂa'ﬁ ﬂ@%ﬁ; EPQ gisng‘é%he pot enti al
of the node SXI t,o the level of the word Ilne power supply HW. Then, as
in the cae of data read, th p-type transistor P1 is turned off

tjhg“l Lo . " hRR b ”a”ﬁ%f (HirE a8 pRT B B S o e IR i
WLRELD.
Vol tage of 1 RRSHBHAS A ST HRFER, GUMRT EAHE the SERAR: il Tl o°

exanple ) the Y. SRED1
and SRED2 are %gyh@ﬁahguvg%g)ﬁi el’fegrjregglEtr %{:ﬁﬁ%\# @Qf:ﬁ?%}:\?&?‘u&%‘ﬁ%ﬁéﬁ gure

2). Theppnverigg- EXB@lE%dﬁBFé”iiﬂ@réiaié@@a.é’ﬁ'é’fén@mo&hQW&sltnaEagwe 3h
or the latch-type redundant
second redundant word line selection signals SRED1 and
SRED2. More specifically, when the address redundancy
match signal SAM 1s at the HIGH level, the regular and
redundant word line control circuit CXDEC2 outputs the
15 first redundant word line selectilon signal SRED1 and the
second redundant word line selection signal SRED2. When
the address redundancy match signal SAMis at the LOW level,
the regular and redundant word line control circult CXDEC2
outputs the regulay word line selection signal BREG.
20
The semiconductor memory device 10 (Figure 1)
includes a plurality of memory cell array areas referred

toasmemoryblocks. Each memorycell arrayarealincludes

apluralityofregularmemorycellarraysMRGandaplurality



word |ine driver CRDRV22 shown in Figure 3H can be sinply connected to the

regul ar and redundant word |ine control circuit CXDEC2 and used as the

r Edundant word line driver CRDRV' 2, O her types of word line drivers can

al so be usd 5 as th redundant word line driver CRDRV2. As described above,

t he sem conductor nenory device 10 according to the present invention

i ncludes a regular word |Iine selection Cy rouit CXRE&Q ( Figure 2 ) for 10

assessing a regular nenory cell based on ﬁn"input address signal SAD, and a

redundant word line selection circuit CXR8D2 for accessing a redundant word

| i ne based on the input address signal SAD and a defective s.ddree~s signal

SHAD. The redundant word |ine selection signal CXRED2 15 includes a read

control circuPf TREENAGN tONEROFYiGRyla 2rEQYHFIMRP - wob2ch inegE AR MEMITYsi gnal

SRED1 excl usive fvr data_read, a non-read control circuit for outputting a

redundant wor §eiln8 TRV MREoANSLYASE BEERraltyiol Mamary ke lddt adndh ot her

than data read, and redundant word 20 line driver CRDRV2 far accessing a

prescr ~, bed rgﬂﬁﬁﬁﬁﬁauﬁgﬁBFymE@PFy A&t 2hMRP R FrHAGRR & o Pd Uriddd- ty

sel ection signal SRED-. or. SRED?. The read control cirgcu~.t CRDC exclusiv

for data - 8% MPRYGY] ge{ﬂ'ﬁ\'/i %i'“?ﬁya‘?%rﬁﬁ‘f:l’ﬁ‘i%d“kﬁd{é“ #a+8 WE tfhen a

redundant. wor ine.i.s ﬁglectgd t he rgdﬁndant wor d i ~. ne_sel ectj.on signal
09 t

| .
is direofJ.y gﬁpbl?%HrP gt RE PESACE r BPMEFY Pt ERERT LG SPRE ndant
dli dri i ti f_th | ected dundant
word 11 ne, “wi ERooH Jneud Benkane o i PUAAR  iie Ghrh Fadf BRe RraRe
On t h t I t - d trol
o POt TeCoEBemL Y Hlard iy R S imh By (BURTE, Bhn U BUEASHd it

word |ine can be raised 10 with substantially the samdelay tinme as
reguired for raising the potential of a selected regular word line. Th~.s

al so i nproves the assgasnihaRotocdiet auylarda 10RLIRNS oAKAREALNGL O the
t echnol ogy described in Japanse Lai d- Open Publication No. 6-5093, a del ay

circuit165 prewirdi Dgneherseee OBRWYard Bhaeduldarfaused DY nkhgrasdyndari oy
determnat~.on circuit ie located in the regular word |ine selection path.

As a result, CRBRW2ni ngnabrabirchotperpormnthal awbvé h@eserepeadmepauydant
Wrd line nmatches the timng at which the potential of the selected regul ar
20 word | i ne. oFepasions t kackc o idmerdmt e, dr SveotCBRYr senedtsThe
eem conduat or nennr{ device according to the present invention can be
easi |y incorpdrafgdlpy merd line corresponding to the input address
signal SAD, or each redundant word line driver CRDRV2
15 selects a redundant word line corresponding to the input

address signal SAD,

With the above-described structure, an input

address slgnal SAD having a plurality of bits 1s input

20 to the regular and redundant word line control circuit
CXDEC2 and also to the address redundancy determination

circuit CAJD.

The address redundancy determination circuit CAJD



- 61 eleotronia informat~.on device suoh as, for exanple, a cellular phone
or a conputer, with the effect of the present invention being provided.
Cz~e suvh xanp~.e is sn electronic information device 11 shown in Figure 7.
The 5 electroniv information dvice ~. 1 includes an information nenory
device such as a flash nenory ( e. g. , flash EEPRCM , an operation input
devi ce, a display dovice for displaying, for exanple ( an ~.nitial screen
or an information processing result , "an® & CPU ( central processing unit )
for recBiving 10 various operation inetruotions fromthe operation input
device ((a . g . , input operations for various funotions of a cellular
phone ) and prform ng various type of processing based on a prescribed

i nformati on premessemga piefeahive ddineekt algpdlt RBADf penwelld Fhethe

sem conductor nenory device according to the present invention can be
conyni ent |y useghteddmredmedgmatli BAD nanst §eievmdsesTize tinex AUt PRt nenor y
dvice according to the present invention determ nes 20 whether the sel ected
word line is aifdxcebssesbgnadt SAPi mabpheai Phe detephiveraddsepecsignal
rdundant word line, in accordance with whether the nenory operation to be
perforned i e TRAR e¢Xaloter ot her operations such as data wite or dgta

er ase. - 62 In the inverter-type redundant word |line driver CRDRV21
shown i P Figure 3A and the | atch-type redundant word |ine driver CRDRV 22
shown in Figure 38, one block 5 sel ection_ si as one

_ _ { nal |is usegd of the
signals involved i n & SASCTPRE BRoVEGuRBRt “IDPPRY MBI BESRHTNG  on t he
structure of S0ERTRIBLY AASI0 kRt Seb el iR I0gh dip BlngECcos Y
{0 Lhe o esenkad ML S g SHAAI) pUBR A LG S0raT B (4711
s drective of 4dQle ANthE] &3 F0UEFAMS WAIch LhpE dd: ¥4 B1gRE1~

10 BAD) is HIGH. When the ilnput address signal SAD and the
defective address signal SBAD do not match each other,
the level of the address redundancy match signal SAM 1=
LOW. The address rsdundancy match signal SAM 1ls output
from the address redundancy determination circuit CAJD

15 to the regular and redundant word line control circuilt

CXDEC2.

Based on the input address signal SAD and the

address redundancy match signal SAM, the regular and

20 redundant word line control circuit CXDEC2 outputs elther
the regular word line selection signal SREG or the first

and second redundant word line selection signals SRED1l

and BRED2. Theoutputwordline selectlon signal 1soutput

to the regular word line driver CDRV or the redundant word



~5 t~, rpe of nenory operation to be performed. Therefore, during data read,
the redundant word |line selection signal does not pees through the
circuits, which are involved only in nmenory operations other than data read
( f or exanple , data wite and data erase ~ , for raising the potential.

of 20 the selected redundant word |in. Thus, the transm ssion of the
control signal for selecting the redundanf word line is prevented from
be~.ng unnecessarily delayed. This ea§1l@5shortens the access tine for data
read. - 63 ~ Various other nodifioatian will be apparnt to and can be
readily made bar those sk~.llad in the art w thout departing fromtha sGOpe
and spirit of this invention. Aocaordingly, it is not intended that the
scope of the bipkadmisepec@R®RUEereto b limted to th description a~ aet

forth herein, but zather that the ol ains be broadly construed. - 6~ WHAT
ZS CLAIMED I1Si 1. A sem conductor nenory devise) whrein n redundant nenory
cell is acceesiblg based on an input address signal by a redundant word

line sel ection signal In§ ealestedimrmorybiesh: desmeryinloaihsehestdana read
is to b perforned or a nennr% Egerat~.on other than data read is to be
perforned. 2.s8Agsad EBRBudeoRIfHnr fheeTrPERLI2EOHPES. diLRE: dEiVEgUFBRYWOr d

|ine selection circuit for accessin%_a regul ar nennry cell based on an
i nput addr essCEi §hQl resypdant word line driver CRDRV2 ig aoctivated,

and a desired regular memory cell array MRG or a desired
redundant memory cell array MRD is selected. Thisz
selectionisperformedbyraisingthepotential of aregular
word line WLREG corresponding tothe desired regular memory
10 cell array MRG or the potential of a redundant word line
WLRED corresponding to the desired redundant memory cell
array MRD. In this manner, memory operatlions including
data write to, data read from, or data erase from a2 memory
cell corresponding to the input address signal SAD are

15 performed.

Figure 2 is a block diagram illustrating a partial
structure of a regular and redundant word line selection
circuilt including the regular and redundant word line

20 control circuit CXDEC2.

As shown in Figure 2, the regular and redundant
word line control circuit CXDEC2 lncludes a comprehensive

redundancy determination c¢circuit CID, a read control



a redundant word line aleetion circuit for accessing a redundant nenory
cell based on the input addrea s signal and a defective address signal,
wherein the redundant word line selection circuit outputs a redundant word
line slection signal in aacorde~noe with the type of nenory operation so as
to access the redundant nenory cell. 3. A &em oonductor nenory dev~.oe
according to claim2, whrein the redundant word line selection circuit
outputs a first redundant word |ine sél &k ion si ghal when the nenory - 65
oprat~.on is data read, and outputs a second redundant word |ine selection
signal when the nmenory operation is an opration other than data read. 4. A
sem conduct or nenory dev~.ce according to claim3, wherein the

r edundant wor & i a\e5eIORDd pancérase tprowd aritng & imeanl t 6BRras sotixvemitf or
outputting the first redundant word |ine seleetivn signal when the nenory
operation is fat sontasd.lldmy thamemezpiopenatdbngiothex than dakaxeadhg t he
second redundant word |ine selection signal when the nenory operation is an
operati on ot hr tdwamphe o debal.eRse CBld e orafisnred fndsy adeneeeradeor di ng
to Caim4, wherein the read control eirauit ie driven by an input control
ssi gnal whi cheampresencsrehat "dhe senfesadbdeor rrdRBApngeveEd| slifea data
readabl state, and the non-xead control circuit ie stop b éh i nput
control Bignadelectionaanigrriletscuidiody. &éiﬁ%%%?’ﬂgﬁg“t%e F:EVﬁFZ,
wherein the redundant word _|ine selection cjrcuj t%%ﬁ) uts & r edundancy

det er mi nat i orfRPRYAl 2 seond aTyard 1 iRe #USIRS n LR¢E&FEIRARTan

addrese ropr SeRReERY SbVHEr BBRVo6 AddPauadehy apra TLEgrSefelEL8E ! Ve
¢circuit CXRED2 includes the comprehenslve redundancy
determination circuit CJID, the read control circult CRDC,

10 the erase processing circuilt CER, the forcible redundant
word line selection control circuit CAR, and the redundant
word line driver CRDRV2. A regular word line selection
clrcult CXREG2 includes the regular word line predecoder

CPD2 and regular word line driver CDRV.

15
The comprehensive redundancy determination
clrouit CJD comprehensively determines whether each
address 1s redundant or not based on the address redundancy
matoch signal SAM and the input address signal SAD. Then,
20 the comprehensive redundancy determination circuit CJD

supplies an output sigpal SP1.

The read control c¢ircuit CRDC receilves the output

signalsPlfromthe comprehensiveredundancydetermination



7. A sem conductor nenory device according to claim6, wherein th redundant
word J.ine selection oirauit outputs the redundancy deternB. nati on signal
as a irst redunde~ncy determ nation signal to the regular word |ine
selection circuit when the nonory operation is data read, and outputs the
redundancy determ nation signed as a second redundancy determ nation
tsignal to the xegular word line selectign circuit when the nenory
operation is an operation other than datt® read, 8. A seniconductor nmor y
device according to claim4, wherin the redundant word |ine selection
circuit includeas a conprehensive redundancy determ nation circuit for,
when an i nput address represented by the input address signal matches a

def ecti ve addrissultCEBemrst alpgot heceivesta neadiaccessseggnel SRBMtting a
determ nat ~. on signal which represents whether a defective word line

cor r espondi ngvh:beh e phed sen t § ctlxafd rides semlconsuatay nesery d¢aviceelndant
word lin, the read control circuit, and a redundant word |ine driver
circuit for sefbaguree ) idrilni aPatpresdatbal stedimdafbRoreadi¢PveEed 67
on a redundant word line selection signal _fromthe read control circuit or
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The erase processing clrcuit CER receives the
output signal SPl and an erase processing signal SER which
instructs execution of special processing when data is
15 erased from & memory cell. Based on these signals, the
erase processing cilrcuit CER executes the special
processing at the time of erasing. Then, the erase
processing circuit CER outputs a defectlve word line
selection control signal S2R to the regular word line

20 predecoder CPD2, and supplles an output signal BP2 to the

forcible redundant word line selectlon control clrcuit

CAR.

The forcible redundant word line selectioncontrol
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circuit CAR is used at the time of testing or during the
executlon of the preprogramming performed before data
erase. Theforcibleredundantwordline selectioncontrol
circuitCARhasafunctionofforciblyaccessingaredundant
word line WLRED. The forclble redundant word line
selection control ecircuit CAR receives a forecible
redundant word line selection signal SRA which lnstructs
forcible access to the redundant word line WLRED at the
time of testing or the like, and outputs a second redundant
word line selectlion signal SRED2Z based on the forcible
redundant word line selection signal SRA and an input
addressslgnalSADtotheredundantwordlinedriverCRDRVZ.
Theforcibleredundantwordlineselectioncontrolcircuit
CAR also outputs a redundant match glgnal SMADZ2 as a second
redundancy determination slgnal to the regular word line
Predecoder CPD2. Based on the redundant word line
selection signal SRED2, the redundant word line driver
CRDRV2 drives the redundant word line WLRED connected to
a redundant memory cell in the redundant memory cell array

MRD.

Theforcibleredundantwordlineselectioncontrol
circuit CAR also receives the read access signal SRDAC

which represents that the semiconductor memory device 10
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(Figure 1) is in a data readable state. The forcible
redundant word line selection control circuit CAR does
not function when the semiconductor memory device 10 is
in a data readable state, and only operates during data

5 write, data read and at the time of testing.

The regular word line predecoder CPD2 outputs a
regular word line selection signal SREG to the regular
word line driver CDRV based on the input address signal

10 SAD, the defective word line selection control signal 82R,
and the redundant match signals SMAD1l and SMAD2. Based
on the regular word line selection signal SREG, the regular
word line driver CDRV drives the regular word line WLREG
connected to a regular memory cell in the regular memory

15 cell array MRG.

An operation of the regular and redundant word line

control circult CXDEC2 will be descoribed.

20 First, theoperation forperformingdataread(i.e.,
when the read access signal SRDAC is at the power supply
level or the HIGH level) will be described, both in the
case where a redundant word line WLRED 18 selected and

in the case where a redundant word line WLRED is not
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selected.

The input =address signal SAD input to the
semlconductor memory device 10 (Figure 1) and the address

5 redundancy match signal SBAM (as a determination signal
regarding each input address signal SAD) are input to the

comprehensive redundancy determination circuit CJD.

The comprehensive redundancy determination

10 circuit €JD determines whether a word line to be selected
is defective or not. The input address signal SAD is also

input to the regular word line predecoder CPD2. The ilnput
address signal SAD 18 input to the forcible redundant word

line selection control circult CAR used at the time of

15 testing or the like.

When the comprehensive redundancy determination
circuit CJD determines that the input address signal SAD
represents a defectlve word line, the comprehensive

20 redundancy determination cirocuit CJD supplies an cutput
signal SIfl at the HIGH level to the read control circuit
CRDC and the erase processing circuit CBR. The output
signal SP1l at the HIGH level represents that a redundant

word line is selected; l.e., a defectlive word line
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the next-stage output signal 8P2 with no change.

10

However, since the read access signal SRDAC is at
the HIGH level and thus represents that the semiconductor
memory device 10 (Fligure 1) is in a data readable state,
the forcible redundant word line selection control cirocuit

15 CAR which recelves the output signal SP2 does not operate.
In other words, 1n whichever state the output signal $P2
may be, the second redundant word line selectlion signal
BRED2 (as the second redundant word line selection signal)
and the redundant match signal SMAD2 are at the ground

20 level or the LOW level,

Since the read access signal SRDAC is at the HIGH
level, the read control circult CRDC is in an operable

state. When the comprehensive redundancy determination
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210% () - 03102 a b h gl e W d )1 oe 0 {22 BN 100& L)L 1490V o & CAR, but
5 the read access signal SRDAC i1s at the LOW level during

data read. Accordingly, the forcible redundant word line

selection control circuit CAR does not operate, and the

redundant word line selection signal SRED2 and the

redundant match signal SMAD2 which are output from the

10 forcible redundant word line selection control circult

CAR are both at the LOW level.

The read control circuit CRDC functions since the

read access signal SRDAC is at the HIGH level. However,

15 when the word line to be selected 1s not determined to
be defective, the output gignal SPl is at the LOW level

and thus does not represent that a redundant word line
WLRED is selected. Therefore, the redundant match signal
BMAD1 and the redundant word line selection signal SRED1

20 which are output from the read control clircuit CRDC are
both at the LOW level. No redundant word line WLRED is

selected.

As described above, the input address signal SAD
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is algo input to the regular word line predecoder CPD2.
Since the redundant match signals SMAD1 and SMAD2 are at
the LOW level, the regular word line predecoder CPD2, as
well as the redundant word line control cilrcult, decodes
5 the input address signal SAD and outputs the regular word
line selection signal S8REG to the regular word line driver
CDRV. Thus, the regular word line predecoder CPD2 causes
the regularword line driver CDRV to drive a desired regular
word line WLREG.
10
In this manner, when a redundant word line WLRED
is selected for data read, the first redundant word line
selection signal SRED1 1g obtained from the read control
circuit CRDCwhich functionsonlyduringdataread. Namely,
15 the first redundant word line selection signal SRED1 1s
obtained after a determination selectlion path having only
the functions required for data read (comprehensive
redundancy determination circuit CJID and read control
olrcuit CRDC). Unlike in the conventional structure
20 (Figure 5), the redundant word line WLRED is not driven
by the redundant word line selection signal SRED ohtalned
via the erase processing circult CER and the forcible
redundant word line selectlon control cilrcult CAR from

the output signal SP1 which is output by the comprehensive
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redundancy determination ocircuit CJD. Owing to the
structure shown in Figure 2, the delay time can be shortened
and thus the data read time can significantly be reduced,

compared to the structure shown in Figure 5.

Next, the operation of the regular and redundant
word line control circuit CXDEC2 for memory operations
other than data read (for example, the operation for
performing data write and data erase) wlll be described,

10 both in the case where a redundant word line WLRED is
selected and in the case where a redundant word line WLRED

is not selected.

First, the operation for performing data write to

15 an arbiltrary address will be described.

When the comprehensive redundancy determination
cilrocuit CJD determines that the input address silgnal SAD
represents a defective word line, the comprehensive

20 redundancy determination clrcuit CJID supplies an output
signal SPl at the HIGH level to the read control circuit
CRDC and the erase processing cilrocuit CER, The output
slgnal SPl at the HIGH level represents that a redundant

word line is selected.
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Since the memory operatilon in this case is data
write, the erase processing circuit CER performs no
processing (i.e., the defectlive word line selection

5 control signal S82R is not issued), and information
represented by the output signal SP1 is transmitted to

the next-stage output signal S8P2 with no change.

Since the read access signal SRDAC is at the LOW

10 level and thus represents that the semiconductor memory
device 10 (Figure 1) is not in a data readable state, the

read control circuit CRDC does not operate. Inotherwords,

in whichever state the output signal £P1l may be, the first
redundant word line selection signal SRED1l and the

15 redundant match signal SMAD1 from the read control circult

CRDC are at the ground level or the LOW level.

As described above, the forcible redundant word

line selection control circuit CAR which receives the

20 output signal SP2 from the erase processing cirocuit CER
functions only at the time of testing and during the
execution of the preprogramming performed before data
erase. Therefore, the informatlon represented by the

output signal §P2 is output to the redundant word line
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driver CRDRV2 as the redundant word line selection signal
SRED2 with no change. At this point, the redundant word
line driver CRDRV2 selects a redundant word line WLRED.
Therefore, the regular word line selectlion signal BREG
needs to be disabled (placed into an unselectable state).
The redundant match silgnal SMAD2 from the forcible
redundant word line selection control.circuit CAR is turned
to the HIGH level and 1ls output to the regular word line
predecoder CPD2, thereby placing the regular word line

predecoder CPD2 into the unselectable state.

By contrast, when the comprehensive redundancy
determination circuit CJD determines that the word line
to be selected is not defective, the comprehensive
redundancy determinatlon circuit CJD does not output an
output signal SP1 at the HIGH level. Namely, the output
signal 8Pl output by the comprehensive redundancy
determination cirocult CJID is at the LOW level. Since the
erase processing circuit CER performs no processing when
the memory operation is data wrilte, the output signal SP2
from the erase processing circult CER'ls at the LOW level

like the output signal SPl.

The output signal SP2 1s input to the forcible

....11//pOuS10! 99! 10%& ()- !9! 10%& ()- , 10%VE ()- 910%VE () -

10 10
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redundant word line selectlon control circuit CAR, but
the forclble redundant word line selectlion signal SRA 1s
not issued during data write. Accordingly, the redundant
word line selection signal SRED2 and the redundant match
5 signal SMAD2 which are output from the forcible redundant
word line selection control circuit CAR are both at the

LOW level. Thus, no redundant word line WLRED i1s driven,.

As described above, the input address signal SAD

10 1s also input to the regular word line predecoder CPD2.
Since the redundant match seighal SMAD1 is at the LOW level,

the regular word line predecoder CPD2, as well as the
redundant word line control circult, decodes the input
addrese signal SAD and outputs the regular word line

15 selectilon signal SREG to the regular word line driver CDRV.
Thus, the regular word line predecoder CPD2 causes the

regular word line driver CDRV to drive a desired regular

word line WLREG.

20 Next, the operation of the redundant word line
selection circuit CXRED2 for performing data erase will
be described. In the following description, attention
1spald to the execution of preprogramming performed before

data erase for preventing excessive erase of data. 1In
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the preprogramming, the potentials of the word lines in
the selected memory block are sequentially raised so as
toperformdatawrite. At thispolnt, theeraseprocessing
slgnal SER which ig input to the erase processing circuit
CER ig at the HIGH level. If the comprehensive redundancy
determination cilrcuit €CID determines that the word line
accessed 1s defective and outputs the output signal SP1
at the HIGH level, the erase processing circuit CER outputs
the defective word line selection control signal S2R to
the regular word line predecoder CPD2, such that the
defective word line accessed and the adjacent defective
word line shortciroulted therewith are both accessed (such
that these word lines are both selected). Upon receiving
the signal S2R, the regular word line predecoder CPD2
outputs the regular word line selectlon signal SREG to
the regular word line driver CDRV and thus raises the

potentials of the two defective word lines.

The defective word line selection control signal
52R 1s at the HIGH level only while the defective word
lines are selected, and is at the LOW level while a normal,
regular word line ls selected. After the execution of
the preprogramming for the regularword lines is completed,

the redundant word lines are sequentially selected and

10 10
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More specifically, the forcible redundant word
line gelection signal SRA l1s turned to the HIGH level,
and the forcible redundant word line selection control
circuit CAR receives the input address signal SAD and thus

10 outputs the redundant word line selection signal SRED2
to the redundant word line driver CRDRV2. Thus, the
potentials of the redundant word lines WLRED are raised.
At this point, the redundant match signal SMAD2 is at the
HIGH level, Accordingly, theregularwordline predecoder

15 CPD2 13 in an unselectable state, and the regular word
line selectlon signal SREG and the regularword lines WLREG

are both at the LOW level.

So far, the structure and operation of the

20 redundant word line gelection c¢ircuit CXRED2, which uses
different selectlon paths for data read and for data write

and erase, have been described. Herelnafter, the
structure and operation of the redundant word line driver

CRDRV2 operating upon recelpt of the output from the first
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or second redundant word line selection signal BRED1 or

BRED2 will be described.

Figure 3A 1s a cirocuilt diagram illustrating an
5 exemplary structure of an ilnverter-type redundant word

line driver CRDRVZ1l.

As shown 1n Figure 3A, the inverter-type redundant
word line driver CRDRV21 includes awordlinedrive inverter
10 DRV, a p~type transistor PO, and n-type transistors NO

through N2.

A power supply of the word line drive inverter DRV

and a source of the p-type transistor PO are connected

15 to a word line power supply HWL. A gate of the p-type
transistor PO is grounded. A node (control gate) SX0 of

the word line drive Ilnverter DRV is connected to a drain

of the p-type transistor PO and is also connected to the
n-type transistors NO and N2 in parallel. Sources of the

20 n~type transistors NO and N2 are connected to a drain of
the n-type transistor N1l. A source of the n-type
traneistor Nl is grounded. A gateof then-type transistor

NO ie supplied with a first redundant word line selection

signal SRED1 output from the read control circuit CRDC
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0% ()-zL output from the forcible redundant word line selection

control circuit CAR (Figure 2). A gate of the n-type
5 tranasistor N1 is supplied with a memory block selection
signal SBLK.

The inverter-type redundant word line driver

CRDRV21l sets the p-type transistor PO to have a high

10 resistance, and receives a word line power supply HWL,
the first and second redundant word line selection signals
SRED1 and SRED2, and the memory hlock selectlon signal

SBLK. 1In the case where the first or second redundant

word line selectlon signal SRED1 or SRED2 is turned to

15 the HIGH level when the word line power supply HWL and
the memory block selection signal SBLK are at the HIGH
level, the word line drive inverter DRV outputs a HIGH

selection signal for selecting a redundant word line WLRED.

20 An operatlon of the inverter-type redundant word
line drlver CRDRV21 having the above-described structure
will be described when the semiconductor memory device

10 (Figure 1) is in a data readable state.
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When a memory block is selected, the memory block
selection signal BBLK ig turned to the HIGH level, thereby
turning on the n-type transistor N1. In the case where
the input address signal selects a defectlve word line,

5 the read control circuit CRDC in the redundant word line
selection circuit CXRED2 (Figure 2) outputs the redundant
word line selection signal SRED1 at the HIGH level. Thils
turns on the n-type transistor NO and grounds the node
$X0. Then, the word line drive inverter DRV drives the

10 redundant word line WLRED so as to have the voltage of

the word line power supply HWL.

An operation of the inverter-type redundant word
1ine driver CRDRV21l will bYe described when the
15 semilconductor memory device 10 (Figure 1) 1s 1in a data

writable or erasable state,

When a memory block is selected, the memory block

selection signal SBLK i8 turned to the HIGH level, thereby

20 turning on the n-type transistor N1. 1In the case where
the input address signal selects a defective word line,

the forcible redundant word line selection control circuit

CAR in the redundant word line selection circuit CXRED2

(Figure 2) outputs the redundantwordline selectionsignal
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snpns (bt et fiTehi '{8vel. This turns on the n-type
transistor N2 and grounds the node 8X0. .Then, as in the
case of data read, the word line drive inverter DRV drives
the redundant word line WLRED so as to have the voltage

of the word line power supply HWL.

Figure 3B i1s a circuit diagram illustrating an
exemplary structure of a latch-type redundant word line

driver CRDRV22.

As shown in Figure 3B, the latch-type redundant
wordlinedriver CRDRV22 includes awordlinedrive inverter
DRV, p-type transistors PO and P1, and n-type transistors

NOo through N3.

The power supply of the word line drive inverter
DRV and the sources of the p-type transistors PO and Pl
are connected to the word line power supply HWL. A drain .
of thep-type transistor 0, agate of the p~type transistor
Pl and a drain of the n-type transilstor N3 are connected
to a node 8X1. A source of the n-type transistor N3 is
grounded., A node (control gate) SX0 of the word line drive
inverter DRVisconnectedtoadrainof thep-~typetransistor

Pl, a gate of the p-type transistor PO, and drains of the

109%VE' () - L1OYVE () -
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1 10990& () - GNBESZPE: ﬂqqu%m@()mzm@/a ()- Sources of the n-type
translistors NO and N2 are connected to a drain of the n-type
transistor N1, and a source of the n-type transistor N1
is grounded., 2Agateofthen-typetransistorNOissupplied

5 wlth the flrst redundant word line selectlon signal ERED1
output from the read control circuit CRDC (Figure 2). A
gate of then-type transistorN2 is suppliedwith the second
redundant word line selection signal 8RED2 output from
the forcible redundant word line selectlon control clreult

10 CAR (Figure 2). A gate of the n-type transistor Nl is
supplied with the memory block selection signal SBLK. A
gate of then-type transistor N3 is supplied with an output
from & logic circult €0 including an OR gate and a NAND
gate. The OR gate receilves first redundant word line
15 selectilon signal SREDLl output fromthe readcontrol circuit
CRDC and the second redundant word line selection signal
BRED2 output from the forcible redundant word line
selection control circult CAR. The NAND gate recelves
the output from the OR gate and the memory block selection

20 gignal SBLK.

An operation of the inverter-type redundant word
line driver CRDRV22 having the above-desoribed structure

will be described when the semiconductor memory device
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When a memory block ls selected, the memory block
selection signal BBLK is turned to the HIGH level, thereby
turning on the n-type transistor N1. In the case where
the input address signal selects a defective word line,
the read control circult CRDC in the redundant word line
selection circuit CXRED2 (Figure 2) outputs the redundant
word line selection signal SRED1 at the HIGH level. This
turns on the n-type transistor NO and grounds the hode
S§X0. At this point, the p-type transistor PO i1s turned
on, thereby raising the potential of the node SX1 to the
voltage of theword line power supply HWL. Then, thep-type
transistor P1 1s turned off. Simultaneously, the n-type
transistor N3 is turned off by the action of the logic
clircuit C0. Then, the word line drive inverter DRV drives
the redundant word line WLRED gso as to have the voltage

of the word line power supply HWL.

An operation of the inverter-type redundant word
line driver CRDRV22 will be described when the
semliconductor memory device 10 (Figure 1) is in a data

writable or erasable state.
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When a memory block is selected, the memory block
selection slgnal SBLK 1s turned to the KIGH level, thereby
turning on the n-type transistor Nl. In the case where
the input address slgnal selects a defective word lilne,

5 the foroible redundant word line selectlion control circuit
CAR in the redundant word line selection circuit CXRED2
(Figure 2) outputs the redundant word line selectionsignal
S8RED2 at the HIGE level,. Thle turns on the n-type
transistor N2 and grounds the node 8X0. At this point,

10 the p-type transistor PO i1s turned on, thereby raising
the potential of the node SX1 to the level of the word
line power supply HWL. Then, as in the case of data read,
the p-type transistor P1 1s turned off. Simultaneously,
the n-type ftransistor N3 1is turned off by the action of
15 the loglec circuit €0. Then, as in the case of data read,
the word line drive inverter DRV drives the redundant word

line WLRED so as to have the voltage of the word line power

supply HWL.

20 As described above, in this example, the plurality
of redundant word line selection signals SRED1 and SRED2
are both input to the redundant word line driver CRDRV2
(Figure 2). The inverter-type redundant word line driver

CRDRV2] shown 1n Figure 3A or the latch-type redundant
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word line driver CRDRV22 shown in Flgure 3B can be simply
connected to the regular and redundant word line control
circuit CXDEC2 and used as the redundant word line driver
CRDRV2. Other types of word line drivers can also be used

5 ag the redundant word line driver CRDRV2,.

As described above, the semiconductor memory

device 10 according to the present invention includes a
regular word line selection circuit CXREG2 (Flgure 2) for

10 accessing a regular memory cell based on an input address
signal SAD, and 2 redundant word line selection circuit
CXRED2 for accessing a redundant word line based on the
input addrees signal SAD and a defective address signal

SBAD. The redundant word line selection slignal CXRED2

15 includes a read control cilrcuit CRDC for outputting a
redundant word line selectlion signal SREDIL excluslve for

data read, a non-read control circuit for outputting a
redundant word line selection signal SRED2 exclusive for

the operation other than data read, and a redundant word

20 line driver CRDRV2 for accessing a prescribed redundant
memory cell based on the redundant word line selection

signal SRED1l or SRED2.

The read control circult CRDC exclusive for data
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read ls provided in an optimized state, such that when
a redundant word line is selected, the redundant word line
selection signal isdlrectly supplled fromthe read control
circuit CRDC to the redundant word line driver CRDRV2 to
5 ralse the potential of the selected redundant word line,
without passing pass through a non-read control circuit.
Oowing to such a structure, the delay time caused by the
non-read control cilircuit 1s shortened, and thus the
potential of the selected redundant word line can be ralsed
10 with substantially the same delay time as regulred for
ralsing the potential of a selected regular word line.
This also improves the access time for data read. By
contrast, according to the technhology described in
Japanese Lald-OpenPublicationNo. 6-5093, adelaycircult
15 providing the same delay time as that caused by the
redundancy determination circulit is located in the regular
word line selection path. As aresult, the timing at which
the potential of the selected redundant word line matches
the timing at which the potential of the selected regular
20 word line. However, the access time for data 1s not

shortened.

The semiconductor memory device according to the

present invention can be easily inocorporated in an
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electronlec information device such as, for example, a
cellular phone or a computer, with the effect of the present
invention being provided. One such example is an
electronic information device 11 ghown in Flgure 7. The
5 electronic information device 11 includes an information
memory device such as a £1ash memory (e.g., £lash EEPROM),
an operation input device, adlsplaydevice fordisplaying.
forexample, an initial screenoraninformationprocessing
result, and a CPU (central processling unit) for receiving
10 various operation instructions from the operation input
device (e.g., input operations for various functions of
acellular phone) and performing various type of processing
based on a prescribed lnformatlion processing program or

data obtained therefrom.

15
The semiconductor memory device according to the
present invention can be convenlently used as the
information memory device, The semiconductor memory
device according to the present invention determines
20 whether the selected word line is defective or not and

optimizes the path for selecting a redundant word line,
in accordance with whether the memory operation to be
performed is data read, or other operations such as data

write or data erase.
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In the inverter-type redundant word line driver

CRDRV21 shown in Figure 3A and the latch-~type redundant
word line driver CRDRV22 shown 1in Pigure 3B, one block

5 selection signal is used as one of the signals involved
in selectlon of a redundant word line. Depending on the
structure of the memory array. the block selection signal

is not necessary or another selection signal can be used.

10 As desoribed above, according to the present
invention, aredundant word line selectlionslgnal isoutput
in the state where the path, for determining whether the
selected word line is defective or not and selecting a
redundant word line, 1s optimized in accordance with the

15 type of memory operation to be performed. Therefore,
during data read, the redundant word line selection signal
does not pass through the circuits, which are involved
onlyinmemoryoperations other than dataread (forexample,
data write and data erase), for ralsing the potentlal of

20 the selected redundant word line. Thus, the transmission
of the control signal for selecting the redundant word
line is prevented from belng unnecessarily delayed. This

easlly shortens the access time for data read.



10t YA10% & ()-f210% & ()-Xtuvwai [M@! 10 10
10's. 1 "109& ()-z!il"109& ()-!dl "109& ()-! f"109%& ()-zwie3 p

Pz[ M@ ! nmi' 109%& () - SyF" 109& () -! xvyF" 109& ()- !109%4& ()-!
!10‘%RR&'()-!8I\/I10‘V&'()-PK( ) * + 2 }rg\=IIMO%& ()- 10 10 10

L6f 109& ()-!i & 1 "109& ()-:!i & 1"109& ()-: m 109%& ()- S2

X>xR} [ <g\ =! | n' 10% & () - 2! Vit 109%&' () - zsm'%g%&'() y! Qsnt 10%&' () -y
110% & ()-! !'10%?& ()-v !(}oPll Gl0% & 10% & () -

Varlous other modifications will be apparent to
and can be readily made by those skilled in the art without
departing from the scope and spirit of this invention.
Accordingly, it 1s not intended that the scope of the

5 clalms appended hereto be limited to the description as

set forth herein, but rather that the olaims be broadly

construed.
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WHAT IS CLAIMED IS

1. A semliconductor memory device, whereln a redundant
memory cell 18 accesslible based on an input address signal
by a redundant word line selection signal which 1s output
in accordance with whether data read is to be performed
or ﬁ memory operation other than data read is to be

performed.

2. A semiconductor memory device, comprising:

aregularwordline selectloncircuit for accessing
a regular memory cell based on an input address signal;
and

a redundant word line selection circuit for
accessingaredundant memorycell basedonthe input address
slignal and a defective address slgnal,

whereln the redundant word line selection ¢ircuit
outputs a redundant word lilne selection signal in
accordance with the type of memory cperatlion so as to access

the redundant memory cell.

3. A semiconductor memory device according to claim 2,
wherein the redundant word 1ine selection c¢ilrocult outputs

afirst redundantwordlineselectlionsignalwhen thememory

G10Of #
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operation ig data read, and outputs a second redundant
word line selection signal when the memory operation is

an operation other than data read.

4, A semliconductor memory devlice according to claim 3,
wherein the redundant word line selectlion circult includes
a read control ciroult for outputting the first redundant
word line selection slgnal when the memory operation is
data read, and a non-read control circult for outputting
the second redundant word line selectlion signal when the

memory operation 1s an operation other than data read.

5. A semiconductor memory device according to claim 4,
wherein the read control circuit is driven by an input
control signal which represents that the semilconductor
memory device 1g in a data readable state, and the non-read

control eircult is stopped by the input control signal.

6. A semlconductor memory device according to claim 2,
whereln the redundant word line selection circuit outputs
a redundancy determination signal to the regular word line
selectlon circuit when an input address represented by
the input address signal matches a defective address

represented by the defectlve address signal.

dYNC!
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7. A semiconductor memory device according to claim 6,
wherein the redundant word line selection clrcuit outputs
the redundancy determination signal as & £irst redundancy
determination signal to the regular word line selectilon
cirouit when the memory operation is data read, and outputs
the redundancy determination signal as a second redundancy
determination signal to the regular word line selection
circult when the memory operation is an operation other

than data read.

8. A semiconductor memory device according to claim 4,
whereln the redundant word line selectlon circult
includes:

a comprehensive redundancy determination circuit
for, when an input address represented by the input address
signal matches a defective address represented by the
defective address signal, outputting a determination
signal which represents whether a defective word line
corresponding to the defective address is to be replaced
with a redundant word line,

the read control cilrouit, and

a redundant word 1line driver ocircuit for

selectively driving a prescribed redundant word line based
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on a redundant word line selection signal from the read
control circult or the non-read control circuit,

whereiln the non-read control clrouit includes an

erase processing cirouit for performing data erase at the
time of data erase, and a forcible redundant word line
selection control cirecult for outputting the second
redundant word line selection signal upon receipt of an
output from the erase processing circult at the time of

an operation other than data read.

9, A semiconductor memory device accordlng to claim 8,
wherein the redundant word line driver cirouit selectively
driveg a2 prescribed redundant word line based on the first
redundant word line selection signalwhichis input thereto
during data read or based on the second redundant word
line selection signal which 1s input thereto during an

operatlon other than data read.

10. A semiconductor memory device according to claim 8,
wherein the read control ocilrcuit outputs the £first
redundant word line selection slgnal directly to the

redundant word line driver clrcuit during data read.

11. Anelectronicinformationdeviceusingasemiconductor
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memory device according to claim 1 to determline whether
a selected word line i1s defectlive or not and optimize a
path for selecting a redundant word line, 1ln accordance
with the type of memory operatlion and thus to shorten an

access time to a memory cell.

12. Anelectronicinformationdeviceusingasemiconductor
memory device according to claim 2 to determine whether
@ selected word line is defective or not and optimlze a
path for selecting a redundant word line, in accordance
wlth the type of memory operation and thus to shorten an

access time to a memory cell.



