
;e3eb0Ob-DDEDIxK N6NTO!D  BACKGROUND OF THE INVENTION 1. FIELD OF THE
INVENTION: The present invention relates to a semiconductor S memory device
used for an electronic information device such as, for example, a cellular
phone, and in particular to a nonvolatile semiconductor memory device such
as , for example, a flash EEPROM. The present invention also relates to an
electronic information device using such to a semiconductor memory device.
2. DESCRIPTION OF THE RELATED ARTS In one type of conventional
semiconductor memory device, a non-redundant, regular memory cell is
accessed 15 based on an input address signal, and when a regular word line
used for accessing the regular memory cell is defective, a redundant word
line ins used instead of the regular word line so ass to access a redundant
memory veal. 20 With reference to Figures 4 through 6) such a conventional
semiconductor memory device will be described. Figure 9 is a block diagram
illustrating a partial   



- 2  structure of a conventional semiconductor memory device 100 . More
specifically Figure 4 shows a partial structure of a control system for
selecting a. regular word line and a redundant word line. 5 As shown in
Figure 4, the semiconductor memory device loo includes an address
redundancy determination circuit CAJD a regular and redundant word line
Control circuit CXDEC1, a plurality of regular memory cell arrays 10 MRG, a
plurality of rdundant memory cell arrays MRD, a plurality of regular word
line drivers CDRV, and a plurality of redundant word line drivers CRDRV1.
The address redundancy determination circuit CAJD 15 determines whether an
input address signal SAD(externally input ) and a defective address signal
SBAD match each other and outputs an address redundancy match signal SAM as
an output determination signal ( for example, a defective word line
determination signal) which represents the 2o determination result for each
address. When the input address signal SAD and the defective address signal
SHAD match each other, the level of the address redundancy match signal SAM
is HIGH. When the input address signal SAD and the defective address signal
SHAD do not match each    



other, the level of the address redundancy match signal Sam is LOW. The
regular and redundant word line control circuit 5 CXDEC1 outputs a
redundant word line selection signal BRED when the address redundancy match
signal SAM is eat the HIGH level, and outputs a regular word line selection
signal. SREG when the address redundancy match signal SAM is at the LOW
level. 7, 0 The semicondcutor mmory device 100 includes a plurality of
memory cell array areas referred to as memory blocks . Each memory cell
array area includes a plurality of regular memory cell arrays MRG and a
plurality of 15 redundant memory cell arrays MRD. Each regular memory cell.
array MRG includes a plurality of memory cells, and each rdundant memory
cell array MRD inlcudes a plurality of memory cells. Memory operations
including data write to a plurality of prescribed memory cells
corresponding z0 to an input address signal SAD and data read and erase
from the plurality of memory cells can b performed. Each mmory cell array
area includes one regular Word line driver CDRV and one redundant word line
driver    CRDRV1. In order to perform the above-describe8 memory
operations, each regular word line driver CDRV selects a regular word line
corresponding to the input address signal SAD, or each redundant word line
driver CRDRV1 5 selects a redundant word line corresponding to the input
address sign1 SAD. With the above-described structure, an input address
signal SAD having a plurality of bits is input 10 to the address redundancy
determination circuit CAJD and also to the regular and redundant word line
control circuit CXD8C1. The address redundancy determination Circuit CAJD
15 receives a defective address signal SHAD as well as the input address
signal BAD, and determines whether the input address signal BAD matches the
defective address signal BRAD or not. 20 AB described above, when the input
address signal BAD and the defective address signal SHAD match each other,
the level of the address redundancy match signal SAM (as a determination
signal regarding each input address signal SAD) is HIGH. When the input
address signal SAD and the   - 5  



defective address signal SHAD do not match each other, the level of the
address redundancy match signal SAM is LOW) The address redundancy match
signal SAM is output from the address redundancy determination circuit CAJD
5 to the regular and redundant Word line control Circuit CXDEC1. When the
address redundancy match signal SAM is at the HIGH level, the regular and
redundant word line to control circuit CXDEC1 outputs a redundant word line
selection signal HRSD to one of the redundant word line drivers CRDRV1.
When the address redundancy match signal SAM is at the LOW level, the
regular and redundant word line control. circuit CXDEC1 outputs a regular
word line ~.5 selection signal SREG to one of the regular wordline drivers
CDRV. Based on the word line selection signal., the regular word line
driver CDRV or the redundant word lines 20 driver CRDRVI corresponding to a
selected memory block (memory block selection signal SHLR is HIGH) is
activated and a desired regular memory cell array MRG or a desired
redundant memory cell arrays MRD is selected. This selection is performed
by raising the potential of a regular   - 6  word line WLREG corresponding
to the desired regular memory cell array MRG or the potential of a
redundant word line WLRLD corresponding to the desired redundant memory
pall array MRD. In this manner, memory operations including 5 data write
to, data read from, or data erase from a memory' cell. corresponding to the
input address signal. SAD are performed . Figure 5 is a block diagram
illustrating a partial 10 structure of conventional regular and redundant
word line selection circuits including the regular and redundant word line
control circuit CXDEC1. As shown in Figure 5, the regular and redundant 15
word line control circuit CXDEC1 includes a comprehensive redundancy
determination circuitCJD) an erase processing circuit CER, a forcible
redundant word line selection control circuit CAR, and a regular word line
predecoder CPD1. A redundant word line selection circuit CXRED~. 20
includes the comprehensive redundancy determination circuit CJD , the erase
processing circuit CER, the forcible redundant word line selection control
circuit CAR, and the redundant word line driver CRDRV1. A regular word line
selection circuit CXREG1 includes the regular word    line predrooder CPD1
and a regular word line driver CDRV. 



The comprehensive redundancy determination circuit CJD comprehensively
determines whether each 5 address is redundant or not based on the address
rdundancy match signal SAM and the input address signal SAD. Then, the
comprehensive redundancy determination circuit CAD supplies an output
signal 6P1. 10 The erase processing circuit CER receives the output signal
SP1 and an erase processing signal SER which instructs execution of special
processing when data is erased from a memory 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 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
circuit CER w111 be briefly described with a nonvolatile semiconductor
memory   _ g _ device) more specifically, a flash EEPROM, used as an
example. Zn a flash EEPROM refs=red to as an NOR, a plurality 5 of memory
cells are connected to one bit line . Data stored in the memory cells is
generally erased in unite of a memory block which includes a plurality of
mmory cells . Data erase is specifically performed as follows . Hfor
erasing data, data write is performed to a11 the memory cells in the memory
block which is the target of data erase . ( This data write operation will
be referred to as "preprogramming", hereinafter.) Preprogramming is
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 is excessively 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 no voltage
is applied to the defective word line. In order to prevent such an
inconvenience, the dfective word line also is forcibly accessed during   _
g .. the performance of the preprogramming. Specifically, with the
precondition that two defective word lines are shortcircuited with a
foreign object, the preprogramming is performed with the two defective
Word. lines being 5 selected. Usually, a word line decoder drives only one
word line, but in the preprogramming, the erase processing signal SER is
generated such that the two adjacent defective word lines are both selected
~.o Accordingly the erase processing circuit CBR outputs a defective word
line selection control signal S2R to the regular word line predeooder CPD1,
end supplies an output signal SP2 to the forcible redundant word line
selection control circuit CAA. 15 The forcible redundant word line
seleativn control circuit CAR is used at the time of testing or during the
execution of the preprogramming performed before data erase. The foraible
redundant word line selection control 20 circuit CAR has a function of
forcibly accessing a redundant word line WLRED. The forcible redundant word
line selection control circuit CAR receives a forcible redundant word line
selection signal SRA which instructs forcible access to the redundant word
line WLRBD at the   to time of testing or the 7.ike) and outputs a
redundant word Zinc selevtion signal BRED based on the foroible redundant
word line selection signal. 8RA and an input address signal 81D to the
redundant word line driver CRDRV1. The forcible 5 redundant word line
selection control circuit CAR also outputs a redundant match signal SMAD to
the regular word line predevoder cpDl. Based on the redundant word line
selection signal SRLD, the redundant word line driver CRDRV~, drives the
redundant word line V~LRED connected to 10 a redundant memory yell in the
redundant memory cell array MRD. The regular word line predecoder CPD1
outputs a regular word line seleotion signal SREG to the regular 15 word
7.ine driver CDRV barred on the input address signal SAD, the defective
word line selection control signal S2R) and the redundant match signal.
SHAD . Based on the regular word line selection r31gna1 FREG, the regular
word line driver CDRV driver the redundant word line WLRBG~ connected 20 to
a regular memory cel,1 in the regular memory cell array MRG. 



An operat~.on of the regular and redundant word line control circuit
C~CDBC1 having the above-described   - 11  structure will be described.
Data is read from a memory cell in the following manner. First, the input
address signal SAD input to the 5 semiconductor memory dev~.oe 100 (Figure
4) and the address redundancy match signal SAM (as a determination signal
regard~.ng egch input address signal SAD ) are input to the comprehensive
redundancy determination circuit CJD. 10 The comprehensive redundancy
determination circuit CJ~D determines whether a word l~.ne to be selected
i.e defective or not. The input address signal SAD is a7.so input to the
regular word l~.ne predeaoder CPD1. The input addresses signal SAD is input
to the forcible redundant word 15 line selection cvritrol circuit CAR used
at the time of test~.ng or the like. When the comprehensive redundancy
determination a~.reuit CJD determines that the ~.nput address signal. 8AD
20 represnts a defective Word line, the comprehensivB rBdundancy
determination circuit CJD supplies an output signal 6P1 at the power supply
level ( hereinafter, referred to as the "HIGH level" ) to the erase
proc~s~sing c~.rcuit CSR. The output s~.gnal SP1 at the HIGH level
reprements   - 12  that a redundant word lin ~.e selected. Since the memory
operation in this aces is data read, the erase process~.ng circuit CRR
performs no 5 processing (i.e.) the deeotive word line aeJ.eation control
signal S2R is not issued), and information represented by the output signal
SP1 is transmitted to the next-stage output s~.gnal SP2 with no change. 10
Aa desoribedbriefly above, the forcib~.e redundant word line selection
oontrol circuit CAR which receives the output signal BP2 only acts at the
time of testing or during the execution of the preprogramming performed
before data erase. Therefore, the information ~.5 represented by the output
signal CP2 is output to the redundant word line dr~,vers CRDRV1 as the
redundant word line selection signal BRED with no ohang. At thin point) the
redundant word line driver 20 CRDRV1. selects a redundant word line WLRED.
Therefoze) the regular word J.ine selection signal SREG noels to be at the
ground level (hereinafter, referred to as the "LOW level"). The rdundetnt
match signal SMAD is turned to the HIGH level and is output to the regular
word line  



- 13  predeoodr CPD1, threby placing the regular word line predecoder CPDl
into an unelectable state ( selection stop state). 5 8y contrast, when the
comprehensive redundancy determination circuit CJD determines 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 comprehensive
redundancy determination 10 circuit CJD does not supply an output signal
SP1 at the HTGH 1~rel. Namely, the output signal SP1 output by th
comprehensive redundancy determination circuit CJD is at the ~LoW level.
Sinaa the eras processing circuit CER performs no processing when the
memory operation is data 15 read, th output signal SP2 from the erase
processing circuit CER is at the LOW 1vel, like th output signal sPl. The
output s~.gnal SP2 ~.s input to the forcible redundant word line selection
control circu~.t CAR, but the forcible redundant word line 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 level, and therefore no redundant word line WLRED ~.s
driven.   .. As described above, the input address signal SAD is a~.so
input to the regular word line prodecoder CPD1. Since the redundant match
signal BRAD is at the LOW level the regular word line predeaoder CFD1, as
well as the 5 redundant word line control circuit, decodes the input
addxegs signal SAD end outputs the regular word lin saJ.eotion signal sRBG
to the regular word ~.ine driver CDRV. Thus, the regular word line
predecoder CPD1 caueet~ the regular word line driver CDRV to drive a
desired regular word line WLRBG. The above-described operation of the
regular and redundant word line control circuit CXDEC1 is the same for data
write. 15 Data is erased from a memory cell in the following manner. In the
following description, aftntion is paid to the execution of preprogramming
performed before data erase foz preventing exce~ss~ive erase of data. In
the 20 preprogramming, the potentials of the word lines in th eeleated
memory block are s~uentially raised so ss to pex~fvxm data write. At this
point, the erase processing signal SL~t which is input to the erase
processing circuit CER is ett the HIGH level. If the comprehensive
redundancy   



- 15  determination circuit CJD determines that the word l~.ne accessed is
defective and outputs the output signal. Spl at the HIGH level, the erase
processing circuit C$R outputs the defective word line seloctiori control
signal. S2R to 5 the regular word line predecoder CPD1, such that the
dBfective ward line accessed and the ad~aaent defective word line
shortcircuited therewith are both accessed(i.e., such that these word lines
are both selected). Upon receiving the signal fi2R) the regular word line
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 line aeleetion control s~.gnal 15
82R is at the HIGH level only wh~.le the cYefeotive word lines are
selected, and is at the LOW level While a normal, rgular word line is
selected. After the execution of the preprogramming for the 20 regular word
lines is completed, the redundant word lines are sequentially selected and
the preprogramming is executed in the name manner. The redundant word lines
are forcibly selected rgardless of whethr the redundant word l~.nes replace
defective word lines yr not.   w 1 V w More specifically, the forcible
redundant word line selection eignaJ. SRA is turned to the HTGH level, and
the forcible redundant word line selection control 5 a~.rcuit CAR receives
the input address signal SAD and thus outputs the redundant word line
selection signal SRBD to the redundant word line drivers CRDRV1. Thus, the
potentials of the redundant word lines WLRL~D are raised. 10 At this point,
the redundant match signal SMAD is at the HIGH level. Accordingly, the
regular word line predeaoder CPD1 is in an unselgctable statB, and the
regular word line selection ~s~.grial SREfo and th regular word lines WLREG
are both at the LOW level. 15 



F~.gu~ce 6 is a block diagram illustrat~.ng a partial structure of a
regular arid redundant word line selection circuit of a semiconductor
memory device described in ,7apa.nese Laid-Open Publication No. 6-5093. 20
As shown in Figure 6, the regular and redundant word line 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 time
paused by the delay airauit~s 68 is set to be equal to a delay time caused
by a redundant program circuit 51, i.e. , equal to a defective address
detection time in the redundant circuit systm. 5 An opration of the regular
and redundant word line selection circuit shown in Figur 6 will be
described. For seleat~.ng a regular word line 6b, an address data signal 50
is ~.nput to a decoder buffer 53a via the delay circuit 58 , and a regular
local decoder 53b raises the potent~.al of a desired word line 56. For
selecting a redundant word l~.ne 57, the address 15 data signal 50 is input
to the deaodar buffer 53a via the redundant program c~.rouit 51. The delay
time of the delay circuit 68 and the delay tim of the redundant program
circuit 51, are egual to sash 20 other . Therefore ) the regular word line
S6 is driven at the same t~.m~,ng as the rdundant word line 57 is driven
instead of the regular word line 56. As a result, the memory sells are
driven at the same timing via the regular word line eeleot~.on path and via
the redundant word line   



- 18  s~eleotion path. In tha case of seleat~.ng the redundant word l~.ne
57, when the input address data signal SO for selecting 5 the redundnt word
line 57 ~,s h~.t in the redundant program circuit 51, the redundant program
circuit 51 outputs a defective detection signal NEDR 52. The defective
detection signal NEDR 52 is input to a redundant local decodr 5~, and the
redundant lodal decoder 5~ raises the 10 potential of the redundant word
line 57 in a redundant memory cell 55. The dfective detection signal NEDR
52 is also input to the regular local decoder :3b via the decoder buffr
53e, and disables (places into as unselectable state) a regular word line
66 having a 15 defective bit . This regular Word line 5b is kept disabled
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 taahnology described in Japanese La~.d-open Publication
No. 6-5093, the delay time caused by the delay circuit 58 and the delay
time caused by the redundant program circuit 5Z are equal to each other.
Therefore, the timing of driving a regular word line 56   r ~ 9 w is the
sam regardJ.ee~s of whether the redunda.rit wor8 line selection system is
used or the not. However, in the case wher, ae shown in Figure 5, 5 the
erase processing circuit CER and the forcible redundant word line selection
control circuit CAR which do not operate during memory read exist in an
output path of the redundant match signal sMAD and the redundant word line
selection signal SRLD, th transmission of the signals SMAD and BRED 10 is
delayed sinc these signals are forced to pass through these extra logical
circuits . In this case, the driving of the redundant word line WLRED ins
de7.ayed with respect to the driving of the regular word line WLREG) which
prevents improvement in the sped of data read. i5 According to tha
technology o~ 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
paused by the redundant program oix~ouit 51 are located 20 in the word line
selection path for selecting a regular word ~.i,ne 56. With such a
structure, the timing of driving the regular word line 56 is matched to the
timing of dr~.ving the redundant word lin 57, so that the operation timing
of ~ rsense amplifier is adjusted. Although this provides   - 20  



a sufficient sense margin, this structure merely dele~ye the driving of the
regular word J.ine 56. The structure shown in Figure 6 does not improve the
speed of data read. 5 SUMMARY OF THE INVENTION According to one aspect of
the invention, in a semiconductor memory device, a redundant memory cell is
accems~.ble based on an input address signal by a redundant 10 word llrie
ge~eation signal Which is output in accordance w~,th whether data read is
to be performed or a mmory operation other than data read is to be
performed. According to another aspect of the invention) a 15 semiconductor
memory device includes a regular word line seXeotion airavit for accessing
a regular memory sell based on an input addre~as signal; and a redundant
word line selection circuit for acce~se~.ng a redundant memory cell based
on the input addres signal and a defective address 2o signal. The rBdundant
word lineeelection circuit outputs a redundant word lin selection signal in
accordance with the type of memory operation so ass to access the redundant
memory teal.   - 21  Tn one embod~.ment of the invention, the redundant
word line selection cirCU~.t outputs a first redundant word 



line selection signal when the memory operation is data read, and outputs a
second redundant word line selection 5 signal when the memoxy operation is
an operation other than data read. Tn one embodiment of the Invention, the
redundant word line selection circuit includes a read control circuit 10
for outputting the first redundant word line selection signal when the
memory operation is data read, ands non-read oontrvl cireu~.t fo=
outputting the second redundant v~ord line selection signal when the memory
operation is an operat~.on other than data read. 15 In one embod~.ment of
the invention, the read control circuit is driven by an input control
signal which represents that the ~semiconduator memory device is in a data
readable ~stat ) and the non-read control circuit is z0 stopped by the
input control signal. In one embodiment of the i.nvent~.on, the redundant
word 11n8 selection circu~.t outputs a redundancy determination signal to
the regular word line selection   - 22  circuit when an input address
represented by the input address signal matohes a defective address
represented by th defective address signal. 5 Iri one embodiment of the
invention, the redundant word line selection circuit outputs th redundancy
determination signal. as a first redundancy determinat~.on signal to the
regular word line selection circuit when the memory operation ie data read,
and outputs the 



10 redundancy determination signal ag a second redundancy determination
signal to the regular word line selection cirouit when the memory operation
is an operation other than data read. 15 Tn one embodiment of the
invention, the redundant word line selection circuit includes a
comprehensive redundancy determination circuit for) when an input address
represented by the input address signal matohes 8 defective elddress
represented by the defective address 20 signal, outputting a determination
eignalwhi,ch represents whether a defective word line corxesponding to the
defective address is to be replaced with a redundant word line, the read
aontrol circuit, and a redundant word line driver circuit for selectively
driving a prescribed   23  redundant word line based on a redundant ward
line sleation signal from the read control circuit or the non-read control
circuit. The non-read control circuit includes an erase processing circuit
for performing data erase at the time 5 of data erase, and a forcible
redundant word line selection oontrol circuit for outputting the seoond
redundant word line selection signal upon rceipt of an output from the
erase processing circuit at the time of eon operation other than data read.
10 In one embodiment of the invention , the redundant word line driver
circuit selectively drives a prescribed redundant word line based on the
first redundant word line selection signal which is input thereto during
seta read 15 or based on the second redundant word line selection signed
which ie input thereto during an opration other than data read. In one
embodiment of the invention, the read 20 control circuit outputs the first
redundant word line selection signetJ, directly to the redundant word line
driver circuit during data reed. According to still another aspect of the
invention,   - 24  an electronic information device uses one of the
above-descried semiconductor memory device to determine whether a selected
word line ~.s defective or not and optimize a path for selecting a
redundant word line, in accordance 5 with the type o memory operation and
thus to shorten an 



access time to a memory cell. The above structure of the present invention
w111 be specifically described with reference to Figure 2. A semiconductor
memory device according to the present invention inoJ.udes a circuit system
for selecting a redundant word line. In the circuit system, s oomprehnsive
redundancy determination Circuit CJD receives an input address signal SAD
and an e~ddrees ~.5 redundancy match signal SAt~, and supplies an output
signal SP1. An erase processing airvuit CER receives the output signal SPA
a,nd supplies an output signed SP2, which is sent to a forcib7.e redundant
word line selection control circuit CAR. The forcible redundant word 'line
se~.ection 20 control circuit CAR is controlled by a read access signal
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 ward line selection oontro~. circuit
CAR outputs   25 a second redundant Word lin selection signal SRLD2 to a
redundant word line driv~r CRDRV2, and also outputs a redundant match
signal sMAD2 (second redundancy determination signal ) to a regular word
line predeooder 5 CpD2. The output signal 6P1 from the comprehensive
redundancy determination circuit CJD is also output to $ read control
circuit CRDC which is operatd only during data read by the read access
signal bRDAC . The read control circuit CRDC outputs a first redundant word
line selection signals SRED1 to the rdundant word lin driver CRDRV2, and
outputs a redundant match signal 6MAD1 (first redundancy determination
signal) to the regular word line 



predecoder CPD2. 15 Acs the redundant word line driver CRDRV2 for driving a
redundant word line WLRED upon receipt of an output signal from a redundant
woxd line control circuit C7CDEC2, an invrter-type redundant word line
dxiver CRbRV21 shown in Figure 3A is u~sabie . The inverter-type 20
redundant word line drivr CRDRV21 includes a p-type transistor P0, n-type
trans~.~storg N0, N1 and N2, and a word line drive inverter DRV. A power
supply of the word line drive inverter DRV and a source o the p-type
transistor p0 are connected to a word line power supply HWT~. A gate   - 26
of the p-type transistor PO is grounded. A node (control gated HX0 of the
word line drive inverter DRV ie oonneated to a dra~.n of th p-type
transistor PO and is also 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 transistor N1. A source of the n-type transistorNi is
grounded. Gates of the n-type transistors N0, Nl and N2 are respectively
supplied w~.th a first redundant word l~.ne selection signal 8RED1 output
from l0 the read control airouit CRDC, a memory block selection signal
SHLK, and a second redundant word line selection signal SRHD2 output from
the forcible redundant word line selection aontro.l oirauit CAR. 15 The
inverter-typB redundant word line driver CRDRV2~, sets the p-type
transistor PO to have a high resistance. Another type of redundant word
line driver usable as the redundant word line driver CRDRV2 is a latch-type
redundant word line dr~.ver CRDRV22 shown in ao Figure 38. The latch-type
redundant word line dr~.ver CRDRV22 inolude~s p-'hype transistors PO and
P1, n-type transistors NO , Nl , N2 and N3 , a logic circuit CO and a word
line drive   - 27  inverter DRS'. The power supply of the taord line drive
inverter DRV and the sources of the p-type transistors PO and P~. are
oonnected to the word line power supply 1~N'L. A drain of the p-typ
transistor p0, a gate of the p-type 5 transistor P1 and a dra~.n of the
n-type transistor N3 era 



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 p0 , 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 Nl, 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 C0. Gates of the n-type transistors N0, N1
and 15 N2 are respect ivly eupp~,ied with the first redundant word line
selection signal SRED1 output from th read control cirouit CRDC, the memory
blocK seleotion signal SHLK, and the second redundant word line se~.eation
signal fiRED2 output from the forcible redundant word line selection 20
control o~.rauit CAR. An input end of the logic circuit CO 2s also supplied
with the first redundant word line selevtion signal SRED1 output from the
read oontrol circuit CRDC, the second redundant word line selection signal
sRED2 output from the forcible redundant word line selection   _ 2g control
circuit CAR ) and the memory block saleotion signal sHZR. Thg function of
the present invention having the 5 above-described struotur will. be
described. Conventionally, a redundant word line selection circuit outputs
a redundant ward line seleetion signal regardless of whether the memory
operation is data read, 10 data write ox data erase. According to the
present invention) the circuit system i~ structured so as to have a part
used for data read and a part for operations other than data read, i . a .
, data write and erase . Thus , it is determined whether the selected word
line is defective 15 or not and a path for selecting a redundant Word line
ie optimized in accordance with whether the memory operation to b performed
is data read, or data write or erase. Tn this estate, a redundant word line
selection signal is output . Accordingly. 8 redundant word line selection
signal is 2o 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 ara~se. Therefore, even when a
redundant word l~.ne is selected, a control signal for raising the
potential of   



2 ~ w the selected redundant word line is not unnecessar~.ly delayed.
Thus,thetimingforselecting a redundantmemory cell its prevented from be~,ng
delayed. Therefore, the memory ael~.s can be accessed at the same timing
regardless 5 of ~rhether a redundant word ~.~.ne is selected or a regular
word line is selected. Thus, the invention described herein makes possible
the adve.ntages of providing a semioonductor 10 memory device for
determining whether the selected word line is defective or not and
optimizing a path for selecting a redundant word line, in accordance w~.th
the type of memory operation, so as to shorten sin s.acess time to a memory
sell and thus prevent the selection timing of the memory 15 cell from being
dlayed even when a redundant circuit is used, and an electronic information
device using such a s~emiconduator memory dev3ae. These and ether
advantages of the present invention 20 w111 become apparent to those
skilled in the art upon reading and understandingthe following detailed
description with reference to the accompanying figures.   - 30  BRIEF
DESCRIPTION 0~' THE DRAWINGS Flgure 1 is a block diagram illustrating a
part~.a~. structure of a semiconductor memory devic according to 5 the
present in~rention, speoifioally a regular and redundant word line
selection control system of the semiconductor memory device; Figure 2 is a
block diagram illustrating a partial 10 structure of a regular and
redundant word line control circuit ~.n the semiconductor memory device
shown in Figure Figure 3A is a circuit diagram illustrating an 15 exemplary
structure of eon inverter-type redundant word 



line driver applicable to the present invention; Figure 3H is a of=suit
diagram illustrating an exemplary structure of a lafich-type redundant word
line 20 driver applicable to the prsent invention; Figure 4 is a block
diagram illustrating a partial. structure of a conventional semiconductor
memory device, specifically a regular and redundant word lin eel4ction   -
gZ  control system of the conventional semiconductor memory devices Figure
5 is a block diagram illustrating a part~.a1 5 structure of a regular and
redundant word Line control circuit ~.n the conventional semiconductor
memory device shown in Figure 4; Figure 6 is a block diagram illustrating s
partial to structure of a regular and redundant word line se~.eotion
circuit of another conventional semiconductor memory device; and Figure 7
is a block diagram illustrating an ~5 electronic information devise
including a semi.conc~uotor memory device according to the present
invention. DESCRIPTION OF THE PREFERRED EMBODIMENTS 2o Hreinafter, the
present invntion will be described by way of illustrative examples with
reference to the accompanying drawings. W~.th reference to Figures 1
through 3, a  



- 32  semiconductor memory device 10 according to one example of the
present invention will be described. Identical. elements previously
discussed with respect to Figures 9 through 6 bar identical reference
numerals and the 5 detailed de~criptione thereof will be omitted. Figure 1
is a block diagram illustrating a partial structure of the semiconductor
memory device 10. 10 As shown in Figure 1, the semiconductor memory device
10 includes an addre~s~s redundancy determination airouit CAJD. a regular
and redundant word line control circuit CXDEC2, a plurality of regular
memory dell arrays MRG, a plurality of redundant memory sell arrays MRD, a
15 plurality of regular word lane drivers CDRV, and a plurality of
redundant word J.~.ne drivers CRDRV2. The addressredundanoy determination
cirouitCAJD determines whether an input address signal SAD and a 20
defeotive address signal SBAD match each other and outputs an address
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   _ 3g
_ SAD and the defective address signal GBAD match each other, the level of
the address redundancy match signal 6AM is HIGH. When the input address
s~.gnal sAD and the defective address signal SBAD do not match each other,
the level 5 0~ the address redundancy match signal SAM is LOW. Haled on th
input address signed SAD and the address redundancy match signal 6AM) the
regular etnd redundant Word line control circuit CXDECZ outputs e~.ther to
the regular word line selection signal SREG or firmt and second redundant
word line selection signals SRED1 and SRED2. More specificalJ.y, when the
address redundancy match signal SAt~ i.s at the HIGH level, tha regular and
redundant word line control circuit CXDEC2 outputs the 15 first redundant
word line selection signal SR$D1 and the second redundant word line
selection signal 5RED2. When the addxess~redundaricymatch aigrial SAM is at
the LOW level, the regular and redundant word line control circuit CRDECz
outputs the regular word line selection signal SREG. 20 The semiconductor
memory device 10 (Figure 1) includes a plurality of memory cell array areas
referred to as memoryblocks . Each memory cell array area includes a
plurality of regular memory cell arrays MRG and a plurality  



- 3a of redundant memory cell arrayrs MRD . Eaoh regular memory cell array
MRG inoludee a plurality of memory oells , and each redundant memory cell
array MRD includes a plurality of memory cells. Memory operations including
data write 5 to a plurality of precribed memory cells oorresponding to an
input address signal SAD and data read and erase from the plure~lity of
memory cells can be performed. Each memory cell array area includes one
regular 10 word line driver CDRV and one redundant word line driver CRDRV2.
In order to perform th above-described memory 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 ~.~,ne corresponding to th input address signal SAD. with
the above-desvribed structure, an input address signal SAD having a
plural~.ty of bites is input 2o to the regular and redundant word line
control circuit CXDECZ and also to the address redundancy determination
circuit cAJD. The addrese~redundancy determination circuit CAJD   - 35
receives a, defective address signal SHAD ae well as the ~.nput address
signal SAD, and detrmines whether th input address signal SAD matches the
defective address signal SSAD or not. 5 Aa describd above, when the input
address signal SAD and the defective address signal BEAD match each other,
the level of the address redundancy match signal SAM (as a
determinationsignal regarding each lnputaddresssignal 10 SAD ) is HIGH.
When the input address signal SAD and the defective address signal SBAD do
riot match each other, th level. of the address redundancy match signal SAM
is LOW. The address redundancy match signal SAM is output from the address
redundancy determination circuit CAJD 1S to the regular and redundant word
line control a~.rcuit CRDEC2. Based on the input address signal SAD and the
address redundancy match signal. 8~t~, th regular and 20 redundant word
line control circuit c7CDEC2 outputs either the regular word line selection
signal sREG or the first and ~seoond rdundant word line t~eJ.eotion signals
SRED1 and SREDZ . The output word line selection signal is output to the
regular word lane driver CDRV ox the redundant word  



- 36  line driver CRDRV2. In a selected memory block (memory block
~e3,eotion signal gBLR is HIGR) , the regular word line driver CDRV 5 or
the redundant word l~.ne driver CRDRV2 is aotivated, and a deired regular
memory aeJ.l array MRG or a desired redundant memory cell array MRD 3s
selected. This selection is performed by raising the potential of a regular
word line WLREG corresponding to the desired regular memory 10 cell array
MRG or the potential of a redundant word lin ~LRED corresponding to the
desired redundant memory cell array MRD. Zn this manner, memory operations
including data wr~.ta to, data read from, or data erase from a memory cell
aorrespond~.ng to the input address signal SAD are 15 performed. Figure 2
is a block diagram illustrating a partial struatur of a regular and
redundant word line selection circuit 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 includes a comprehensive
redundancy determination cirau~.t CJD, a read contxol   - 37  circuit CRDC,
an erase processing circuit C$R as a circuit for controlling the memory
operation other than data read, for example, data erase ( also referred to
as a "non-read oontrol oircuit"), a forcible redundant word line 5
selection control circuit CAR, a redundant word line driver CRDRV2, a
regular word lin predeaoder CPD2, acrd a regular word J.ine driver CDRV. A
redundant caord line selection circuit CXRED2 includes the comprehensive
redundancy determination circuit CJD) the read control oircuit CRDC, 1o the
eras processing circuit cER, th forcible redundant word line ealeotion
control circuit CAR, and the redundant word line driver CRDRV2. A regular
word lin eelect~.on circuit CXREG2 includes the regular word line
predeooder CPD2 and rgular word line driver CDRV. 15 The comprehensive
redundancy determination e~.rouit CJD oomprehensively determines whether
each address is redundant or not based on the addreaa redundancy matoh
signal SAM and the input address signal SAD. Then, 20 the comprehens~.ve
redundanoy determination circuit CJD supplies an output signal sPi. the
read control circuit CRDC receives the output t~ignal SPlfromthe
comprehensive rdundancy determination  



- 38  circuit C,7D, and also rcivea a read access signal SRDAC which
represents that tho semiconductor memory device 10 ( Figure i ) is in a
data readable state . The read control circuit CRDC functions only during
data read. The read 5 control circuit CRDC outputs the first redundant word
lane selection signal SRED1 to the redundant word line driver CRDRV2 such
that the redundant word line WLRED is driven . The read control circuit
CRDC also outputs a redundant match signal SMAD1 as a first redundancy
determination 10 signal tv the regular word line predecoder CPD2. The erase
processing circuit CER receives the output signal fiP1 and an erase
processing signal SER which instructs execution of special proaeasing when
data is 15 erased from a memory cell,. Based on these signals, the erase
processing circuit CER executes the special processing at the time of
rasing. Then, the erase processing circuit CER outputs a defective word
line selection control signal 82R to the regular ~rord line 20 predecodar
CpD2, and supplies an output signal 6P2 to the forcible redundant word line
selection control circuit CAR. The forcible redundant word line slect~.on
control   - 39  circuit CAR is used at the time of testing pr during the
execution of the preprogramming performed before data erase . The fo~ccible
redundant word line selection control circuit CAR has a funct ion of
forcibly accessing a redundant 5 word line ~LRBD. The forcible redundant
word lina selection vontrol cirouit CAR receives a foraibl redundant word
line selection signal 5RA which instructs forcible access to the redundant
word lin WLRBD at th time of testing or the like, arid outputs a second
redundant 10 word line selction signal SR8D2 based on the forcible
redundant word line selection signal SRA and an input address signal SAD to
the redundant word line dr~.ver CRDRV2 . The forcible redundant word
lineselection control circuit CAR also outputs a redundant match signal
SMAD2 as a second 15 redundancy determination signal to the regular word
line predeooder CpD2. Haled on tha redundant, word line selection signal
SRED2, th redundant wox'd line driver CRDRVa drivs the redundant word lin
HTLRRD connected to a rdundant memory cell in the redundant memory cell
array 20 MRD. The forcible redundant word lineeelection Control circuit
C14R also receives the read access signal BRDAC which represents that the
~sem~.aonductor memary~ devise io 



- 40  (Figure 1) ie in a data readable state. The forcible redundant word
king selection control. circuit CAR dose not function when the
semiconductor memory device 1o ie 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 SMAD1 and SMADZ. Haled on the regular word line
selection signal SREG, the regular word Sine 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
Circuit CXDEC2 will be desdribed. 20 First , the operat ion f yr performing
data read ( i . a . , 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 i~s aleated and in the oe~se where a redundant
word lin WLRED is not   _ ~1 sexeated. The input address signal SAD ~.nput
to the semiconductor memory device 10 ( Figure ~. ) and the address 5
redundancy match signal SAM (as a determiastion signal regarding ach Input
address signal SAD ) are input to the comprehnsive redundancy determination
circuit CJD. The comprehensive redundancy determination 10 circuit CAD
determines whether a word line to be selected is defective or not. The
input address a~.gnal SAD is also input to the regular woxd line predecoder
CPD2. The input address signal SAD is input to the forcible redundant word
line selevtion control circuit CAR used at the time of 15 teet~.ng or the
like. Whan the comprehensive redundancy determination circuit CJD
determines that the input address signal SAD represents a defective word
line, the comprehensive 2o redundancy determination circuit CJD supplies an
output signal 6P7. ~,t the HIGH level to the read control circuit CRDC and
the erase processing circuit CBR. The output signal. shi at the HxGH level
represents that a redundant 



word line ie selected; i.e., a defective word line   - 42  corresponding to
the defective address is to be replaced with a redundant word line. Since
the memory operation in this case ins data 5 seed, the erase processing
a~.rouit CSR performs no processing ( ~. . a . , the defective word line
se~,ection control signal 62R is not issued), and information represented
by the output signal SP1 is transmitted to the next-stage output signal 8P2
with no change. 7. 0 However, since the read access signal SRDAC is at the
HIGH level and thus represents that the semiconductor memory device 10
(Figure 1) is in a data readable state, the forcible redundant word line
selection control, cirouit 7,5 CAR which receives the output signal SP2
does not operate. In other words, in whiohver ptate the output signal sP2
may be, the second redundant word line selection signal 6RLD2 ( as the
seoond redundant word line selection signal ) and the redundant matoh
eigne~l, sl~AD2 are at the ground zo level or the LOW level. Since the read
access signal SRDAC is at the HIGH level, the read control circuit CRDC
~.~s in an operable state. When the comprehensive redundancy determination
- 43  circuit CJD determines ths,t the input a6dress signal SAD represents
a defective word line, the read control circuit CRDC outputs the first
redundant Word line selection signa.~ SRSD1 at th HIGH level to the
redundant word line dr~.ver 5 CRDRV2. Thus, the read oontrol circu~,t CRDC
causes the redundant vrord line driver CRDRV2 to drive a desired redundant
word line WLRED . The regular word line selection signal SREG needs to be
at the LOW level,. For this purpose, the read control circuit CRDC outputs
the redundetnt matoh 10 signal t~MADI at the HIGH level to the regular word
line predcoder CPD2 ~so as to place the regular word line predeooder CPD2
into an unelectable state ( deleotion stop state). 15 8y contrast, when the
aomprhene~.ve redundancy determination oircuit CJD determines that tha word
line to be selected is not defective, the comprehene~.ve redundancy
determination circuit CJD does not supply an output signal 5P1 at the HrGH
level. Namely, the output 20 s~.gnal SPl output by the comprehensive
redundancy determination circuit CJD is at the LOW level. Since the erase
processing virauit CER performs no processing when the memory operation is
data ~cead, the output signal 8P2 from the erase processing circuit CER is
at the LOW level. 



44  like the output signal SP1. The output signal SP2 is input to the
forcible redundant word l~.ne selection control cirCUit CAR, but 5 the read
accss signal SRDAC is at the LOW level during data read. Accordingly, th
forcible redundant word line se.leation control circuit cAR does not
operate, and the redundant word line selection signal SRED2 and the
redundant match signal SMAD2 wh~.ch are output from the to forcible
redundant word line selection control circuit CAR ars both at the LOW
level.. The read control circuit CRDC functions since th read access signal
sRDAC is at the HIGH levex. However, 15 when the word Zine to be selected
its not determined to be defect~.ve) the output signal SP1 is at th LOW
level and thuss doss not represent that a redundant word line WLRRD is
selected. Therefore, the redundant match signal sMADl an4 the redundant
word line selection signal SR8D1. ZO which are output from the read control
circuit CRDC are both at the LOW level. No redundant word line WLRED is
s~eleoted. As described above, the input address signal SAD   ~5  ie also
input to the regular word line predecoder CPD2. Smog the redundant match
signztls 5MAD1 and SMAD2 are at the LoW level, the regular word line
predecoder CPD2, as well as the redundant word line control circuit )
decodes 5 the input address signal SAD and outputs the regular word line
selection signal SREG to the regu~.ar word line driver CDRV. Thus, the
regular word line predecvder CPDZ causes the regular word line driver CDRV
to drive a desired regular word line WLREG. 10 In this manner, when a
redundant word line WLRED is seleated~ for data read, the first redundant
word line selsation signal BRED1 is obtained from the read control circuit
CRDC which functions only during data rend . Namely, 15 the first redundant
word line selection t~ignal 5RED3, is obtained after a determine,tion
slection path having only the functions re~ulred for data read
(comprehensive redundancy determination circuit CJD and read control
circuit CRDC). Unlike in the conventional etruature 20 ( Figure 5 ) , the
redundant word line WLRED ie not driven by the redundant woxd line
salvation signal SRgD obtained via the erase processing circuit CER and the
forcible redundant word line selection control circuit CAR from the output
signal SP1, which is output by the comprehensive 



- 46  redundancy determination circuit CJD. Owing to the structure shown in
Figure 2, th dele~y time can be shortened and thus the data read time can
significantly be reduced, compared to the structure shown in Figure r. 5
Next, the operation of the regular and redundant word line control. circuit
C3CD$C2 for memory operations other than data read ( for example, the
operation for performing data write and data erase ) will be described, 10
both in the case where a redundant word line ~PLRED ie selected and in the
case where a rdundant word line WLRED is not selected. First, the operation
for performing data write to 15 an arbitrary address will be described,
When the comprehensive redundancy determination circuit CJD determines that
the input address s~.gnal sAb rBpreeents a defective word line, the
comprehensive 20 redundancy determination virouit CJD supplies an output
signal SP1 at the HTGH level to the read control circuit CRDC and th erase
processing circuit CER. The output signal s81 at the HIGH level represents
that a redundant word line is selected.   - 47  Since the memory operation
in thus ca,~e is data write, the erase processing a~,rcuit CER performs no
processing (i.e., the defective word line s~eleativn 5 control signal S2R
is not issued), and information represented by the output signal SP1 is
transmitted to the next-stage output signal SP2 with no change. Since the
read access signal SRDAC is at the LOW 10 level and thus represents that
the semiconductor memory devic 10 (Figure 1) is not in a data readable
state, the read control cirCUit CRDC does not operate . In other words , in
whichver state the output signal sP~, may be, the first redundant word line
selection signal SRED1 and the 15 redundant match signal SMADl from the
read control circuit CRDC ate 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 BPZ from the erase prvce~ssing circuit CEIt functions only
at the time of testing and during the excution of the prepzogramming
performed before data erase. Therefore, the ~.nformation represented by the
output signal SP2 ie output to the redundant word J.ine   - ae  driver
CRDRV2 as the redundant word line selection signal SREDZ with no ohange .
At this point , the redundant word line driver cRDRV2 ee3.eots a redundant
word line WLRBD. Therefore, the rgular word line selection signal SR$G 5
needs to be disabled (placed into an unelecte~ble state) . The redundant
match signal sMAD2 from the forcible redundant word line selection
control.~oircuit CAR is turned to the HIGH level and is output to the
regular word line predecod.er CPD2, thereby placing the regular word line
10 predecoder CPD2 into the unseleatable state. Hy contrast, when the
oompreherisive redundanoy determination airauit CJD determines that the
word J.~.ne to be selcted is not defeotiv, the aomprehens~.va 15 redundancy
determinat~.on oircuit CJD does not output an output signal SP1 at the HIGH
level. Namely, the output signal SP1 output by the comprehensive redundancy
dgtermirintion cirouit CJD is at the LOW level. Since the erase prooessing
cirouit CER performs no prooessing when 20 the'memory operation is data
write, the output signal SP2 from the erase processing cix'cuit C8R 'ie at
the LOW level like the output signal SPI. The output signal sP2 is input to
the forcible   - 49  redundant word line selection control circuit CA~t,
but the fvrd~.ble redundant woxd lin se~.eation signal SRA is not imsued
during data write. Accordingly, the redundant word ~.ine selection signal
SRSD2 and the redundant match 5 signal SMAD2 whieh are output from the
foreibl redundant woxd line selection control circuit CAR are both at the
LOW level. Thus, no redundant word line ~PLRED is driven. As described
above, the input address signal SAD 



10 is also input to the regular word line predeeoder CPD2. Since the
redundant match signal 5MAD1 is at the LOW level, the regular word line
predeaodr CPD2, ae weZZ as the redundant word line control circuit, decodes
the input addrese~ signal SAD and outputs the regular word line 7.5
selection signal SREG to the regular word line driver CDRV. Thus, the
reguJ.ar word line predeooder CPD2 causes the regular ward line driver CDRV
to drive a des~.red regular word line WLRBG. 20 Next, the operation of the
redundant word line selection circuit CXR$Dx for performing data erase w111
be described. In the following d~scription, attention is paid to the
execution of preprogramming performed before data rase for preventing
excessive erase of data. In   - 50  the preprogramming, the potentials of
the word lines in the selected memory block are sequentially raised eo as
to perform data write. At this point, the erase prooessing signal SER
wh~.ah is input to the erase processing cirouit 5 CER ~.m at the HIGH
level.. If the comprehensive redunde~noy determination oircuit CJD
dterm~.nes that the word line aoaoseed is defective and outputs the output
sign8l Spl at the HIGH level, the erase processing cirouit CER outputs the
defective word line selection control signal S2R to 10 the regular word
line predecvder CPD2, such that the defective word line accessed and the
adjacent defective word line shortcirauited therewith are both acc~ssed (
such that these Word lines are both selected) . Upon recaivirig the signal
82R, the regular word line predeoodr CPD2 15 outputs the regular word line
selection 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 20 SZR is at the HTGH level only wh~.le the
defective word lines are seleoted, and is at the IoW level while a normal.,
regular word line ~.s seleoted. After the execution of the preprogramming
for the regular word lines is completed, the redundant word lanes are
sequntially seleoted and   tho preprogramming is executed in the same
manner. The redundant word ~.~.nes are forcibly selected regardless of
whether the redundant word lins replace defective word lines or not. 5 More
specif~.aally, the forcible redundant word line selection s~.gnal sRA is
turned to the HIGH level., and the forcible redundant word line selecfiion
control circuit CAR receives the input address signal SAD and thus 10
output 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 8MAD2 is at the HIGH
lev1. Accordingly, the regular word line predeooder 15 CPD2 is in an
unaelectable state, arid the rogular Word 



line aeleotion signal SREG and the regular word liner WLREG are both at the
LOW level. 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 write and erase, have been described. Hereinafter,
the structure and operation of the redundant word line driver CRDRV2
operating upon reveipt o the output f~'om the first   - 52  or geoond
redundant word line eleotion signal SRED1 or SRED2 will be described.
Figure 3A is a circuit diagram ilJ.ustrating an 5 exemplary 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 line
drive inverter 10 DRV, a p-type transistor P0, and n-type transistors NO
through NZ. 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
HWD. A gate of the p-type transistor PO is grounded. A node ( control gate
) SXO of the word ~.~.ne drive inverter 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 parall1. sources of the 20 n-typ transistors NO and Na are connected
to a drain of the n-type transistor N1. A source of the n-type transistor
N1 is grounded. A gate of the n-type transistor NO is supplid with a first
redundant word line select~.on signal ~RED1 output from the read control
circuit CRDC   - a3  ( Figure 2 ) . A gate of the n-type transistor N2 ~.s
supplied with a second redundant word line selection signal SRED2 output
from the foroible redundant word line selection oontrol circuit CAR (Figure
2). A gate of the n-type 5 trana~.~stor N1 ie supplied with a memor~r blook
selection signal sHLR. 



The inverter-type redundant word line driver CRDRV21 sets the p-type
transistor PO to hav a high 1o resietanoe, and receives a word line power
supply HWL, the first and seoond redundant word line selection signals
SRED1 and 8RED2, and the memory b~.ock selection signal SBLR. In the case
where the first or second redundant word l~.ne selection signal 8RED1 or
SRED2 is turned to 15 the HTGH level when the word line power supply T~WL
and the memory block selection signal. SHLR are at the HIGH level, the word
line drive inverter DRV outputs a HIGH selection signal for se~.eoting a
redundant word line WLRED. 20 An operation of the inverter-type redundant
word line driver CRDRV21 having the above-det~oribed ~struoture will be
described when the semiconductor memory device ~,o (Figure 1) is in a data
readable state.   - 54  When a memory block im selected, the memory block
selection signal 6HLR is turned to the HIGH level) 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 line
selection signal SRED1 at the HIGH level. This turns on the n-type
translator NO and grounds the node SXO. Then, 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. An operation of the inverter-type redundant
word ~.ine driver CRDRV21 will be described when the I5 sBmiconductor mmory
device I0 (F~.gure 1) is ~.n a data writable or erasabJ.e state. When a
memory block is selected, the memory block selection signal SHLK is turned
to the NIGH level, thereby 20 turning on the n-type transistor N1. In the
ease where th input address signal selects a defective word line, the
forcible redundant word line selection wontrol circuit CAR in the redundant
word line selection circuit CXRED2 ( Figure 2 ) outputs the redundant word
line selection signal   ~- 55  5RLD2 at the HIGH level. This turns on the
n-type transistor N2 and grounds the node SXn . Then ) ass in the case of
data read, the word line drive inverter DRV drives the redundant word line
WLRED eo as to have the voltage 5 of the ~rord line power aupp~.y I~WL.
Figure 3H is a circuit diagram illustrating an exemplary structure of a
latch-typ redundant word line driver CRDRV22. 10 As shown in Figure 3H, the
latch-type redundant word line driver CRDRV22 includes a word line drive
inverter DRV, p-type transistors Po and P1, and n-type transistors No
through N3. 



25 The power supply of the word line drive inverter DRV and the sources of
the p-type transistors PO and P1 are connected to the word line power
supply HWL. A drain of the p-type transistor p0, a gate of the p-type
transistor 2o 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 p1, a gate of the p-type transistor P0, and
drein~s of the   - 56  n-type transistors NO and N2. Sources of the Ti-type
transistors NO and N2 are connected to a drain of the n-type transistor N1,
and a source of the n-type transistor N1 is gz~ounded. A gate of the n-type
trari~siatorl~0 ie aupplled 5 with the first redundant word line selection
signal SRED1 output from the read control cirouit CRDC ( Figure 2 ) . A
gate of the n-type transistor N2 is supplied with the second redundant word
line selection signal 8RHD2 output from the f oroible redundant word line
selection oontrol circuit 10 CAR (Figure 2). A gate of the n-type
transistor N1 is ~suppl.ied with the memory block selection signal SHLK. A
gate of the n-type transistor N3 is supplied with an output from a logic
circuit CO including an OR gate and a NAND get. The OR gate reoeives first
redundant word line a5 saleotion signal SR8D1 output from the read control
oircuit CRDC and the second redundant word line selection signal SRED2
output from the forcible redundant word line eeleotion control circuit
C1~R. The NAND gate recoivea the output from the OR gate and the memory
block seleotion 20 signal SHL~C. An operation of the inverter-type
redundant word l~.ne driver CRDRV22 having the above-desoribed struoture
will be described whn the semiconductor memory device   - 57  io (F3.gure
1) is in a data readable state. When a memory block is selected) the memory
block selection signal SBLK is turned to the HIGH level, thereby 5 turning
on the n-type trang~,stor N1. In the aria where the input addrss signal
selects a defective word line, the read control oircuit CRDC in the
redundant word line 



selection cirouit CXRED2 (Figure 2) outputs the redundant word line
eeleation signal SRED1 at the HIGH level. This 10 turns on the n-type
transistor NO and grounds the node SXO. At this point, the p-type
transistor PO is turned on, thereby raising the potential of the node 8X1
to the voltage of the word ~.ine power supply RWL . Then , the p-type
transistor P1 is turned off . Simultaneously, the n-type 15 transistor N3
ie turned off' by the action of the logic circuit C0. Then, the word line
drive inverter DRV drives the redundant word line aILRED so ae to have the
voltage of the word l~.ne power supply HWL . 20 An operation of the
invertr-type redundant word 1~-ne driver CRDRV22 will be desor~.bad when
the semiconductor memory device 10 (Figure ~) ~.s in a data writable or
erasable state.   - 58  When a mmory blook is selected, the memory block
selection signal SBLK is turned to the HIGH level,, thereby turning on th
n-type transistor N~. In the case where the input address signal selects a
defective word line, 5 the forciblo redundant word lineselection control
circuit CAR in the redundant word lin selection circuit CXRED2 ( Figure 2 )
outputs the redundant word line selection signal. SRBD2 at the HTGH level.
This turns on the n-type transistor N2 and grounds the node 6X0. At this
point, the p-type transistor PO is turned on, thereby raising the potential
of the node SXl t,o the level of the word line power supply HWL. Then, as
in the cae of data read, th p-type transistor P1 is turned off .
Simultaneously, the n-type transistor N3 is turned off by the action of ~5
the logio cirouit C0. Tben, as in the case of data read, the word line
drive inverter DRV drives the redundant word ~.~.ne WLRED eo as to have the
voltage of the word line power supply HWL. 20 As desaribec~ above, in this
example ) the plurality of x'edundant word l~.ne selectiori signals SRED1
and SRED2 are both input to the redundant word line driver CRDRV2 (Figure
2). The inverter-type redundant word line driver CRDRVZX shown in Figure 3h
or the latch-type redundant   5g .. 



word line driver CRDRV22 shown in Figure 3H can be simply connected to the
regular and redundant word line control circuit CXDEC2 and used as the
rEdundant word line driver CRDRV'2, Other types of word line drivers can
also be usd 5 as th redundant word line driver CRDRV2. As described above,
the semiconductor memory device 10 according to the present invention
includes a regular word line selection c~.rouit CXREG2 ( Figure 2 ) for 10
assessing a regular memory cell based on an input address signal SAD, and a
redundant word line selection circuit CXR8D2 for accessing a redundant word
line based on the input address signal SAD and a defective s.ddree~s signal
SHAD. The redundant word line selection signal CXRED2 15 includes a read
control circuit CRDC for outputting a redundant word line selection signal
SRED1 exclusive fvr data read, a non-read control circuit for outputting a
redundant word line selection signal SRED2 exclusive for the opration other
than data read, and a redundant word 20 line driver CRDRV2 far accessing a
prescr~,bed redundant memory cell based on the redundant word line
selection signal SRED~. or SRED2. The read control circu~.t CRDC exclusiv
for data   - 60  read is provided in an optimized state, such that when a
redundant word line is selected, the redundant word J.~.ne selection signal
is direotJ.y supplied from the read ooz~trol circuit CRDC to the redundant
word line driver CRDRV2 to 5 raise the potential of the selected redundant
word line, without pas~s~,ng pass through a non-read control circuit .
Owing to such a struvture, the delay time caused by the non-read control
a~.rcuit is shortened, and thus the potent~.al of the eeleated redundant
word line can be raised 10 with substantially the sam delay time as
reguired for raising the potential of a selected regular word line. Th~.s
also improves the assess time for data read. Hy contrast, avaording to the
technology described in Japanse Laid-Open Publication No. 6-5093,a delay
circuit 15 providing the same delay time ars that caused by the rsdundarioy
determinat~.on circuit ie located in the regular word line selection path.
As a result, 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. F~owever, the access time for data, is not shortened. The
eemiconduator memory device according to the present invention can be
easily incorporated in an  



- 61  eleotronia informat~.on device suoh as, for example, a cellular phone
or a computer, with the effect of the present invention being provided.
Cz~e suvh xamp~.e is sn electronic information device 11 shown in Figure 7.
The 5 electroniv information dvice ~.1 includes an information memory
device such as a flash memory ( e. g. , flash EEPRCM) , an operation input
device, a display dovice for displaying, for example ( an ~.nitial screen
or an information processing result , and a CPU ( central processing unit )
for recBiving 10 various operation inetruotions from the operation input
device ( a . g . , input operations for various funotions of a cellular
phone ) and prforming various type of processing based on a prescribed
information prooessing program or data obtained therefrom. 15 The
semiconductor memory device according to the present invention can be
conyniently used as the information memory device, The amiconductor memory
dvice according to the present invention determines 20 whether the selected
word line is dfective or not arid optimi2es the path for selecting a
rdundant word line, in accordance with whether the memory operation to be
performed ie data read, or other operations such as data write or dgta
erase.   - 62  In the inverter-type redundant word line driver CRDRV21
shown in Figure 3A and the latch-type redundant word line driver CRDRV'22
shown in Figure 38, one block 5 selection signal is used as one of the
signals involved in seleet~.on 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 deser~.bed above, according
to the present invention, a redundant word line selection s~.gnai is output
in the state wher the path, for determining whether the selected word line
is dfective or not and selecting a rdundant word line, is optimized ~.n
accordance w~.th the 



~5 t~,rpe of memory 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 memory operations other than data read
( f or example , data write and data erase ~ , for raising the potential.
of 20 the selected redundant word lin. Thus, the transmission of the
control signal for selecting the redundant word line is prevented from
be~.ng unnecessarily delayed. This easily shortens the access time for data
read.   - 63 ~ Various other modifioatian will be apparnt to and can be
readily made bar those sk~.llad in the art without departing from tha sGOpe
and spirit of this invention. Aoaordingly, it is not intended that the
scope of the 5 claim appended hereto b limited to th description a~ aet
forth herein, but zather that the olaims be broadly construed.   - 6~  WHAT
ZS CLAIMED ISi 1. A semiconductor memory devise) whrein n redundant memory
cell is acceesiblg based on an input address signal by a redundant word
line selection signal which is output in accordance with whether data read
is to b performed or a memory operat~.on other than data read is to be
performed. 2. A semiconductor memory device, compr~.sing: a regular word
line selection circuit for accessing a regular memory cell based on an
input address signal; and 



a redundant word line aleetion circuit for accessing a redundant memory
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 memory operation so as
to access the redundant memory cell. 3. A &emioonductor memory dev~.oe
according to claim 2, whrein the redundant word line selection circuit
outputs a first redundant word line selection signal when the memory   - 65
oprat~.on is data read, and outputs a second redundant word line selection
signal when the memory operation is an opration other than data read. 4. A
semiconductor memory dev~.ce according to claim 3, wherein the
redundantword lineselection circuit includes a read control oirauit for
outputting the first redundant word line seleetivn signal when the memory
operation is data read, and a non-read control circuit for outputtihg the
second redundant word line selection signal when the memory operation is an
operation other than data read. 5. A semiconductor memory device according
to Claim 4, wherein the read control eirauit ie driven by an input control
ssignal which represents that the semiconductor memory device is in a data
readabl state, and the non-xead control circuit ie stopped by the input
control signal. 6. A semiconductor memory device aaoording to claim 2,
wherein the redundant word line selection circuit outputs a redundancy
determination signal to the regular word line selection circuit whn an
input address represented by the input addres signal matches a defective
address represented by the defective address signal.   - 6b  



7. A semiconductor memory device according to claim 6, wherein th redundant
word J.ine selection oirauit outputs the redundancy determ3.nation signal
as a irst redunde~ncy determination signal to the regular word line
selection circuit when the momory operation is data read, and outputs the
redundancy determination signed as a second redundancy determination
tsignal to the xegular word line selection circuit when the memory
operation is an operation other than data read, 8. A semiconductor mmory
device according to claim 4, wherin the redundant word line selection
circuit includeas a comprehensive redundancy determination circuit for,
when an input address represented by the input address signal matches a
defective address represented by the defective addrs~s signal, outputting a
determinat~.on signal which represents whether a defective word line
corresponding to the defective address is to be replaced with a redundant
word lin, the read control circuit, and a redundant word line driver
circuit for selectively driving s prescribed redundantword lin based   _ 67
on a redundant word line selection signal from the read control circuit or
the non-read control circuit, wherin the non-read control c~.rouit includes
an erase processing circuit for performing data erase at the time of data
erase) and a forcible redundant word Line selection control circuit for
outputting the second redundant word line selection signal upon receipt of
an output from the erase processing eirauit at the time of an operation
other than data read. 9. A smiconduc'~or memory devise according to claim
8, wherein the redundantword line driver cirouitselectively drives a
prscribed redundant word line based on the first redundant word line
selection signal which is input thento during data read or based on the
second redundant word line selection signal which is input thereto during
an operation other than data read. 10. A semiconductor memory device
according to claim 8, whenein the read control circuit outputs the first
redundant word line selection signal diroctly to the redundant word line
driver circuit during data reac7. 11. An electronic information device
using a~emiconduotor   68  



memory dvice aoaording to claim 1, to determine whether a selected word
line is dsfctive or not and optimi2e a path for selecting e~ redundant word
line) in accordance with the type of memory operation and thus to shorten
an access t~.me to a memory sell. 12. An electronic information 8evice
using asemiconduator memory devise according to claim 2 to determine
whether a selected word line is defeotive or not and optimize a path for
selecting a redundant word line, in aocordance w~.th the type of memory
operation and thus to shorten an eases time to a memory sell. .AYL .AuE
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