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57 ABSTRACT

A memory array MA, 1s divided into four sub memory
arrays by sense amplifier strips. Word drivers belonging to
cach sub memory array are connected to a corresponding
secgment boosted signal line. A fuse 1s connected to each
segment boosted signal line. By blowing out a fuse, the sub
memory array corresponding to the blown out fuse 1s no
longer used. The sub memory array that 1s no longer used 1s
exchanged with a spare sub memory array of a spare
Memory array.
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SEMICONDUCTOR MEMORY DEVICE FOR
MAINTAINING LEVEL OF SIGNAL LINE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to semiconductor memory
devices, and more particularly, to a semiconductor memory
device having a circuit structure for maintaining the level of
a boosted signal line and a word driver connected to the
boosted signal line, and a redundancy structure.

2. Description of the Background Art

FIG. 21 1s a block diagram of a conventional semicon-
ductor memory device.

Referring to FIG. 21, a semiconductor memory device of
a dynamic RAM includes a memory array 161, a row
address buffer 164, a row decoder 163, word drivers
162a—-1624, a column address buffer 167, a column decoder
166, a sense amplifier 165, an input/output circuit 168, and
a control circuit 169. Memory array 161 has bit lines and
word lines disposed vertically and horizontally therein. Row
address buffer 164 receives an externally applied row
address. Row decoder 163 receives an output of row address
buffer 164. Word drivers 162a—162/ respond to an output of
row decoder 163 to drive a word line. Column address buifer
167 receives an externally applied column address. Column
decoder 166 receives an output of column address buifer
167. Sense amplifier 165 responds to an mput from column
decoder 166 to amplily a small current of memory array 161.
Input/output circuit 168 carries out mnput/output of data with
sense amplifier 165 via an I/O line. Control circuit 169
receives a row address strobe signal (/RAS), a column
address strobe signal (/CAS), and a read/write control signal
(W) to control the above device.

The operation of this semiconductor memory device will
be described hereinafter. In response to an output of row
address buifer 164 to which a row address 1s input, row
decoder 163 selects a word line corresponding to a specified
row address. For example, in FIG. 21, when the top most
word line 1s selected, word driver 162a pulls up that word
line. Then, sense amplifier 165 operates, whereby a small
current read out from a memory cell at the crossing of a bit
line and a word line 1n memory array 161 1s amplified. In
response to an output of column address buffer 167 to which
a column address 1s input, column decoder 166 selects a bait
line pair. The selected bit line pair 1s connected to an I/0 line
connected between mnput/output circuit 168 and sense ampli-
fier 165. The data on the I/O line 1s amplified by a pream-
plifier 1n 1nput/output circuit 168 to be transmitted to an
output buffer for a read out operation. Externally applied
data 1s transferred to the I/O line by a write buffer of
input/output circuit 168 for a write operation.

There are some semiconductor memory devices that have
a spare memory cell arranged besides memory array 161 of
N (=nxm) bits for exchange of a defective bit.

In general, a memory cell includes a capacitor and an n
channel MOS transistor. One electrode of the capacitor is
fixed to a potential ¥2 Vce which 1s half the power supply
potential Vcc. The n channel MOS ftransistor has the gate
electrode connected to a word line. The n channel MOS
transistor 1s connected to the other electrode of the capacitor
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2

and a bit line. A predetermined potential 1s maintained at the
other electrode of the capacitor to store data. When power
supply potential V- 1s to be transferred from a bit line to
the other electrode of the capacitor without a voltage drop of
the threshold voltage Vth of the n channel MOS transistor,
a potential of a V,, level that 1s higher than V. +V_, must
be supplied from the word line to the gate electrode of this
n channel MOS transistor. A semiconductor memory device

that needs a potential of such a V., level will be described
hereinafter.

FIG. 22 1s a block diagram of the main components of the
semiconductor memory device of FIG. 21. FIG. 23 1s a
circuit diagram of the word driver of FIG. 22.

Referring to FIGS. 22 and 23, submemory arrays 171a
and 171b are separated by a sense amplifier 172. At one side
of submemory arrays 171a and 171b, row decoders 173a
and 173b are provided, respectively. 4 n word lines are
provided between row decoder 173a and submemory array
171a, and also between row decoder 173b and submemory
array 171b. A word driver 1s provided at each word line. For
example, word drivers 174a, 174b, 174c and 174d are
provided at the upper 4 word lines disposed between row
decoder 173a and submemory array 171a. Word drivers
175a, 175b, 175¢ and 175d are provided at the upper 4 word
lines disposed between row decoder 173b and submemory
array 171b. Boosted signal lines are disposed in the vertical
direction with respect to the word lines disposed in the
horizontal direction 1n the drawing.

The boosted signal line to which a boosted decode signal
RX, 1s input 1s connected to word drivers 174a and 1735a.
The boosted signal line to which a boosted decode signal
RX, 1s input 1s connected to word drivers 174b and 175b.
The boosted signal line to which a boosted decode signal
RX, 1s 1nput 1s connected to word drivers 174¢ and 175c.

The boosted signal line to which a boosted decode signal
RX, 1s 1nput 1s connected to word drivers 1744 and 1754d.

In other words, word lines are disposed so that word
drivers 174a and 175a provided at the topmost word lines 1n
submemory arrays 171a and 171b, respectively, receive
boosted decode signal RX,; word drivers 174b and 175b
provided at the respective second word lines receive boosted
decode signal RX,,; word drivers 174¢ and 175¢ provided at
the respective third word lines receive boosted decode signal
RX,; and word drivers 174d and 175d provided at the
respective fourth word lines receive boosted decode signal
RX,. Also, the word driver provided at the fifth word line
receives boosted decode signal RX,, and the word driver
provided at the sixth word line receives boosted decode
signal RX,. Such boosted decode signals are repeatedly
input to the word drivers.

In addition to a boosted decode signal, each word driver
receives an output (signals WD, ZWD) of the row decoder.

As shown 1n FIG. 23, word driver 174 includes an n
channel MOS transistor (N1) 1814, an n channel MOS
transistor (N2) 1815, and an n channel MOS transistor (N3)
181c. n channel MOS transistor 1814 functions as a transfer
cgate. A signal WD which 1s decoded to a level in row
decoder 173a 1s applied to one of the source/drain thereof.
Power supply voltage Vcc 1s applied to the gate thereof. n
channel MOS transistor 181b receives boosted decode signal
RX, at 1ts drain and an output of n channel MOS transistor
181a at 1ts gate. n channel MOS transistor 181¢ has its gate
supplied with an 1nversion signal ZWD of signal WD which
1s decoded to a level by row decoder 173b, and its source
supplied with ground potential GND. The drain of n channel
MOS transistor 181c 1s connected to the source of n channel

MOS transistor 1815b.
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The operation thereof will be described hereinafter. Signal
WD which 1s decoded to a certain level 1n row decoder 173a
and an inversion signal thereof ZWD are input to the word
driver provided at each word line. When each word driver
attains a standby state (de-select state), signal WD attains a
L level and inversion signal ZWD attains a H level.
Therefore, n channel MOS transistor 1815 1s turned off, and
n channel MOS transistor 181c¢ 1s turned on. Therefore, word
line WL 1s pulled to ground potential GND by n channel
MOS transistor 181¢, and is not activated.

When signal WD attains a H level, a node A 1s charged to
the level of V..~V , which 1s power supply voltage V.-
minus the threshold voltage via n channel MOS transistor
181a. Because inversion signal ZWD attains a L level when
signal WD attains a H level, n channel MOS transistor 1814
1s oif, and word line WL 1s not connected to ground potential
GND. When node A 1s charged and the boosted level of the
decoded boosted decode signal RX; 1s applied to the drain
of n channel MOS transistor 1815, node A 1s boosted by the
coupling of the gate and drain, 1.e. self boosted, so that n
channel MOS transistor 1815 1s deeply turned on. As a
result, word line WL 1s sufficiently charged to the boosted
level to be selected. Therefore, access to a memory array 1s
allowed.

A word line 1s selected to be pulled up only when signal
WD and boosted decode signal RX, both attain a H level.
The word line will not be selected in other combinations
since 1t 1s not pulled up. In other words, decoding 1s also
carried out 1n a word driver.

FIG. 24 shows the addition of a spare submemory array
including a spare memory cell to be exchanged for a
defective memory cell in the memory array of FIG. 22. In
FIG. 24, elements corresponding to those of FIG. 22 have
the same reference characters denoted, and their description
will not be repeated.

Referring to FIG. 24, a spare memory cell array 191a 1s
provided between memory cell array 171a and sense ampli-
fier 172. A spare submemory array 1915 1s provided between
submemory array 1715 and a sense amplifier not shown. At
one side of spare submemory arrays 191a and 191b, corre-
sponding spare row decoders 192a and 19256 are provided.
A spare word line 1s disposed between spare row decoder
192a and spare submemory array 1914, and between spare
row decoder 192b and spare submemory array 191b.

Spare word drivers 193a, 193b, 193¢, and 193d are

provided at respective spare word lines 1n order from the
topmost spare word line disposed between spare row
decoder 192a and spare submemory array 191a. Spare word
drivers 194a, 194b, 194c¢ and 194d are provided at respec-
tive spare word lines provided between spare row decoder
192)6 and spare submemory array 191b. Spare word drivers
193a and 194a provided at the respective topmost spare
word lines receive boosted decode signal RX,. Spare word
drivers 193b and 194b provided at the second spare word
lines receive boosted decode signal RX,. Spare word drivers
193¢ and 194¢ provided at the third spare word lines receive
boosted decode signal RX,. Spare word drivers 1934 and
194d provided at the fourth spare word lines receive boosted
decode signal RX,,.

When a fault 1s generated in a memory cell 1n, for
example, submemory array 171a, a fuse 1954 provided 1n
spare row decoder 1924 1s blown out. In response, the row
address corresponding to the defective memory cell 1s
substituted for the row address corresponding to a spare
memory cell in spare memory array 191a to carry out
exchange. Each of the structure of spare word drivers
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193a-193d, 194a-194d 1s similar that of the word driver
shown 1n FIG. 23, and their description will not be repeated.

There are semiconductor memory devices that use
boosted voltage instead of a decode boosted signal. FIG. 25
1s a block diagram of such a semiconductor memory device.

FIG. 26 1s a circuit diagram of a word driver shown in FIG.
25.

Referring FIGS. 25 and 26, submemory arrays 2014 and
201b are divided by a sense amplifier 202. At one side of
submemory arrays 201la and 201b, corresponding row
decoders 203a and 203b are provided. A plurality of word
lines are disposed between row decoder 203a and sub-
memory array 201a with word drivers 205a—205/ respec-
tively. Similarly, a plurality of word lines are disposed
between row decoder 203b and submemory array 2015 with
word drivers 206a—206/ respectively.

Word drivers 205a—205/ are connected to the same seg-
ment boosted signal line 2074. One end of segment boosted
signal 207a 1s connected to one of the source/drain of
switching transistor 204a. The gate of switching transistor
2044 receives a control signal ¢,. The other source/drain of
switching transistor 204a 1s connected to a global boosted
signal line 2084 having a potential level of boosted voltage
Vop. In response to control signal ¢,, switching transistor
204a 1s turned on/off, whereby boosted voltage V., 1s
supplied to each of word drivers 2054-205/ via segment
boosted signal line 207a.

Similarly, word drivers 206a—206/1 are connected to a
same segment boosted signal line 207b. The other end of
scoment boosted signal line 2075 1s connected to one
source/drain of switching transistor 204bH. The gate of
switching transistor 204b receives a control signal ¢,. The
other source/drain of switching transistor 2045 1s connected
to a global boosted signal line 2085 having a boosted voltage
V... Global boosted signal lines 208a and 208b are even-
tually connected to a V., generation circuit not shown for
generating boosted voltage V..

Word drivers 2054-2054 and 206a-206/ receive, not
only boosted voltage V., transmitted via switching transis-
tor 204a and 204b, but also an 1inversion signal ZWD which
1s a signal completely decoded by row decoders 2034 and
203b and converted 1nto a boosted level. For example, word

driver 205 includes a p channel MOS transistor (P1) 211,
and an n channel MOS transistor (N1) 212, as shown in FIG.
26. p channel MOS transistor 211 has its gate supplied with

decode signal ZWD, and its source connected to segment
boosted signal line 2074. n channel MOS transistor 212 has

its gate supplied with decode signal ZWD, and 1ts source
connected to ground potential GND. Thus, word driver 2054
1s formed as a CMOS inverter circuit that operates between
a supplied boosted potential V., and ground potential GND.

An operation of particularly submemory array 201a will
be described hereinafter.

When control signal ¢, attains a level of boosted voltage
V,p, switching transistor 204a 1s off. Therefore, boosted
voltage V., 1s not supplied to each of word drivers
205a-205/. When control signal ¢, attains the level of
oround potential GND, switching transistor 204a 1s on.
Boosted voltage V., 1s supplied to each of word drivers
2054205/ via segment boosted signal line 207a when
switching transistor 2044 1s on.

When signal ZWD output from row decoder 2034 attains
the level of boosted voltage V.5, p channel MOS transistor
211 1s off and n channel MOS transistor 212 1s on. Therefore,
word line WL 1s pulled down to ground potential GND by
n channel MOS transistor 212 to attain a standby (de-select)
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state. When signal ZWD attains a L level, n channel MOS
transistor 212 1s off and 1s not 1n conduction with ground
potential GND. Therefore, p channel MOS transistor 211
attaining an on state causes word line WL to be charged
sufliciently to the level of boosted potential V5. Thus, a
sufficiently charged word line WL 1s selected.

There are also semiconductor memory devices that have
switching transistors removed, as shown i FIG. 27. Boosted
voltage V5 1s directly applied to a word driver via a global
boosted signal line 221.

In recent years, the circuit complexity has increased as the
memory capacity becomes greater, resulting 1n increase of
the consumed current. It 1s envisioned that consumed current
can be suppressed 1if the circuit complexity 1s simplified.
However, such simplification in circuitry should not cause
reduction in reliability thereof. It 1s also important to speed
access 1n a semiconductor memory device. Furthermore, the

exchange efficiency of a spare memory 1n the case of a fault
in a submemory array and the chip area of the spare
submemory array are also important factors. A semiconduc-
tor memory device with a high exchange efficiency and a
small chip area 1s desired.

Here, exchange efliciency refers to the unit of a group of
memory cells that are exchanged in using one spare sub-
memory array when a defective submemory cell i1s
exchanged for a proper spare memory cell. This means that
a large group requires a larger memory capacity on the basis
of a spare submemory array with respect to one exchange.
This will cause increase in the chip arca of the spare
submemory array.

In recent years, a semiconductor memory device that
carries out exchange, not in the unit of word lines as shown
in FIG. 24, but 1in the unit of submemory arrays, has attracted
a lot of attention. Such a semiconductor memory device 1s

disclosed 1n the Journal of Technical Papers of ISSCC 93,
pp. 48—49.

However, conventional semiconductor memory devices
have problems set forth 1n the following.

In the semiconductor memory device shown in FIG. 25,
when submemory array 201a 1s de-selected, and switching,
transistor 204a attains a non-conductive state, charge will
leak from segment boosted signal line 2074 via each of word
drivers 20542054 due to subthreshold leakage current
theremn. This causes reduction 1n potential of segment
boosted signal line 2074 from the level of boosted potential
V,». When submemory array 2014 1s selected and transistor
2044 1s conductive, segment boosted signal line 207a must
be boosted up to the level of boosted potential V., again. If
the potential of segment booted signal line 207a was low-
ered to a level 1in the vicimity of ground potential, the
boosting up to the level of boosted potential V,, will be time
consuming, resulting 1n a slow access time.

Furthermore, 1n a semiconductor memory that carries out
exchange 1n the umit of submemory arrays, a submemory
array 1s directly exchanged with a spare submemory array.
Therefore, the exchange efficiency 1s low. Furthermore, it 1s
difficult to increase the number of spare submemory arrays
from the standpoint of the chip area. Therefore, 1t was
difficult to improve the yield.

There are also problems in a semiconductor memory
device that carries out exchange 1n a word line unit as shown
in FI1G. 24. When leakage occurs 1n a segment boosted signal
line due to a defective word line, all the word lines associ-
ated with that segment boosted signal line will also become
defective. Therefore, the exchange efficiency will become
the same as that of exchange carried out in the unit of
submemory arrays.
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In the semiconductor memory device of FIG. 28§, the
fransition rate of a word driver from a standby state to an
active state depends upon the potential of a segment boosted
signal line. More specifically, when a switching transistor 1s
oif, the potential will become as low as the level of ground
potential 1n the worst case due to junction leakage and
subthreshold leakage. During the time period of the potential
of the segment boosted signal pulled up to the level of

boosted potential V.5, the word driver cannot attain an
active state. Therefore a high speed operation could not be
carried out.

In the semiconductor memory device shown 1n FIG. 27
where switching transistors are removed and boosted volt-
age Vpp 18 supplied directly from global boosted signal line
221 to a word driver, there 1s a problem that the consumed
current becomes so great that it causes standby current fault
when current begins to leak from global boosted signal line
221 due to a fault 1n a word driver. When the word driver
shown 1n FIG. 26, for example, 1s applied to the semicon-
ductor memory device shown in FIG. 27, such a fault with
respect to a word driver includes the generation of a great
leakage current due to a great potential difference between
a boosted voltage V,, and ground voltage GND applied on
p channel MOS ftransistor 211. Furthermore, the output of
the row decoder applied to the word driver must be com-
pletely decoded, causing increase 1n the circuit complexity
of the row decoder. This results in a problem that the layout
pitch 1s reduced with respect to a row decoder.

In the word driver of FIG. 23, 1if the self boost by means
of coupling at n channel MOS ftransistor 1815 1s not
sufficient, the selected word line will not have a sufficient
level to be driven. This results 1n an insuflicient opening of
the transfer gate to cause erroneous operation. Adjustment
was made to carry out a complete self boost by delaying
boosted decode signal RX, by delay means. However, the
delay time by the delay means varies due to a change in the
process, resulting 1n the possibility of an erroneous opera-
tion. Increase 1n the delay time of boosted decode signal RX
slows the access time. It 1s extremely difficult to design the
timing 1 which a complete self boost 1s carried out without
delay.

When boosted decode signal RX, 1s applied to n channel
MOS ftransistor 1815 with node A at the level of V.-V,
the potential of word line WL will rise only to the level of
V.~V . It 1s therefore necessary to 1nput boosted decode
signal RX, after node A 1s sufliciently charged. More
specifically, 1t 1s necessary to carry out the so-called double
boosting for node A to be boosted to the level of V- +V pp—
V,, to transmit boosted voltage V. of the boosted decode
signal to word line WL. However, a great potential ditfer-
ence 1s applied between the source and gate of n channel
MOS transistor 181b, resulting m the possibility of the
reliability of n channel MOS transistor 1815 being degraded.

SUMMARY OF THE INVENTION

In view of the foregoing, an object of the present inven-
tion 1s to provide a semiconductor memory device that has
consumed power due to leakage at a boosted signal line
suppressed.

Another object of the present mnvention is to improve the
exchange efficiency of a semiconductor memory device that
has exchange carried out.

A Turther object of the present invention 1s to provide a
semiconductor memory device that has the chip area of the
entire memory array reduced.

A still further object of the present invention is to provide
a semiconductor memory device that provides a voltage of
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a potential level between a boosted potential and a ground
potential to a word driver so that the word driver 1s rendered
active speedily.

Yet another object of the present invention 1s to provide a
semiconductor memory device mcluding a word driver that

can have the chip area and nuclear of elements of a decoder
reduced.

According to an aspect of the present 1nvention, a semi-
conductor memory device includes a memory array (MA,)
having a plurality of memory cells (MC) connected to a
plurality of word lines (WL,—WL,s5), a global boosted line
(GL) to which a boosted potential (Vpp) higher than power
supply potential Vce 1s applied, a segment boosted line
(SL,) provided corresponding to the submemory array
(MA,), a word line select unit (RD,) for selecting any of the
plurality of word lines (WL,—WL,s5), a word line activation
unit (DRVG,) responsive to an output from the word line
select unit (RD,) for providing the potential of the segment
boosted line (SL,) to a selected one of the plurality of word
lines (WL,—WL,..) to activate the same, a first switching
unit (6) connected between the segment boosted line (SL,)
and the global boosted line (GL) for selecting an electrical
connection of the segment boosted line (SL,) with the global
boosted line (GL), and a potential maintaining unit (7, 8, 17,
18, 19, 220, Vcc) for maintaining the potential of the
segment boosted line (SL,) at a potential between the
ground potential and the boosted potential (Vpp) applied to
the global boosted line (GL).

According to the present aspect, the potential maintaining
unit maintains the potential of the segment boosted line at a
potential between the ground potential and the boosted
potential, so that the consumed current required to generate
a boosted voltage 1s only that of the difference between the
boosted potential and the potential. Therefore, consumed
current can be suppressed.

According to the present aspect, the potential between the
boosted potential and the ground potential 1s supplied to a
word driver 1n a word line activation unit by the potential
maintaining unit, so that the word driver can pull up the
word line speedily. Thus, a high speed access can be
achieved.

According to another aspect of the present invention, a
semiconductor memory device includes a word line activa-
tion unit (DRV,) for activating a word line (WL,). The word
line activation unit (DRV,,) includes a first first conductivity
type transistor (261) having a control electrode supplied
with a row decode signal (ZWD) and a first electrode
supplied with a boosted decode signal (RX,,), and a second
conductivity type transistor (271) connected in series with
the first first conductivity type transistor (261), having a
control electrode supplied with the same row decode signal
(ZWD).

According to the present aspect, a boosted decode signal
is applied to the word line activating unit (DRV ). Because
a boosted voltage 1s not always supplied, consumed current
can be suppressed.

According to the present aspect, in addition to the above
advantage, a difficult timing design 1s not required.
Therefore, a word line activation unit (DRV,)) that accesses
a memory at high speed 1s provided. Thus, the layout pitch
of a row decoder and the like that provides a boosted decode
signal to the word line activation unit (DRV,) can be
improved.

According to a further aspect of the present mnvention, a
semiconductor memory device includes a memory array
(MA,) having a plurality of memory cells (MC) connected
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to a plurality of word lines (WL,—WL,<s). The submemory
array (MA,) includes a plurality of memory cell groups
(SBMA,,—SBMA,;). Each memory cell group array
includes a predetermined number of the plurality of word
lines (WL,—WL,s5). The semiconductor memory device
further includes a plurality of segment boosted lines
(SL,,—SL,,), each provided corresponding to each memory
cell group (SBMA,,—SBMA,;), and to which a boosted
potential (Vpp) higher than the power supply potential (Vcc)
is selectively applied, a word line select unit (RD,) for
selecting any of the plurality of word lines (WL,—WL,s5),
and a word line activation unit (DRVG,) responsive to an
output from the word line select unit (RD,) for transmitting
the potential of a segment boosted line to which the boosted
potential (Vpp) is selectively applied out of the plurality of
segment boosted lines (SL,,—SL,,) to any of the predeter-
mined number of word lines in each memory cell group.

According to the present aspect, the submemory array 1s
divided into a plurality of memory cell groups with corre-
sponding segment boosted signal lines. A boosted potential
1s supplied to only the segment boosted signal line that has
leakage. Therefore, the consumed current 1s suppressed.

The semiconductor memory device of the present aspect
further includes a spare memory array (SMA) having a
plurality of spare memory cells connected to a plurality of
spare word lines. The spare memory array (SMA) includes
a spare memory cell group (SSBMA,), wherein the spare
memory cell group (SSBMA,) has a predetermined number
of the plurality of spare word lines. The semiconductor
memory device further includes a spare segment boosted
line (SSL. ) provided corresponding to the spare memory
cell group (SSBMA,), supplied with a boosted potential
(Vpp) which was to be applied to each segment boosted line
(SL,,—SL,;) corresponding to each memory cell group

(SBMA,,—SBMA,,;) substituted with the spare memory cell
group (SSBMA,), a spare word line select unit (SRD) for
selecting any of the plurality of spare word lines, a spare
word line activation unit (SDRVG) responsive to an output
of the spare word line select unit (SRD) for providing the
potential of the spare segment boosted line (SSL_ ) to any of
the predetermined number of spare word lines mncluded in
the spare memory array (SSBMA,) for activating the same,
and an inhibiting unit (49, 57, 58, 59, 60, 301, 305, 307, 309,
311) for inhibiting the provision of the boosted potential
(Vpp) to each segment boosted line (SL,,—SL,3) corre-
sponding to each memory cell array (SBMA,,—SBMA,,,)
substituted with the spare memory cell array (SSBMA,,).

According to the present aspect, in addition to the above
advantage, exchange 1s carried at the unit of memory cell
oroups which are formed corresponding to a segment
boosted signal line. Therefore, the exchange efficiency can
be 1improved, and the chip area of the spare memory cell
group can be reduced.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present 1nvention when taken i1n conjunction with the
accompanying drawings.

BRIEF DESCRIPITION OF THE DRAWINGS

FIG. 1 1s a block diagram showing a semiconductor
memory device according to a first embodiment of the
present 1nvention.

FIG. 2 shows a circuit for generating a control signal ¢,
which 1s an example of a control signal ¢, input to the
switching transistor of FIG. 1.
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FIGS. 3—5 are diagrams showing the main components of
a semiconductor memory device according to second to
fourth embodiments, respectively, of the present invention.

FIGS. 6 A—6C are diagrams for describing the operation of
the circuit of FIG. 5.

FIG. 7 1s a block diagram of a semiconductor memory
device according to a fifth embodiment of the present
invention.

FIG. 8 shows a circuit for generating a control signal ¢,
which 1s an example of a control signal ¢, which 1s mput to
the switching transistor of FIG. 7.

FIG. 9 1s a block diagram schematically showing a
semiconductor memory device according to a sixth embodi-
ment of the present mnvention.

FIG. 10 1s a circuit showing a word driver of a semicon-
ductor memory device according to a seventh embodiment
of the present invention;

FIG. 11 shows a circuit for generating a boosted decode
signal RX ., applied to the word driver of FIG. 10.

FIGS. 12A and 12B are diagrams for describing the effect
of the seventh embodiment of FIG. 10.

FIG. 13 1s a circuit diagram showing a word driver of a
semiconductor memory device according to an eighth
embodiment of the present invention.

FIG. 14 1s a block diagram of a semiconductor memory
device according to a ninth embodiment of the present
invention.

FIG. 15 shows a circuit for generating a control signal ¢.,
which 1s applied to the switching transistor of FIG. 14.

FIG. 16 1s a block diagram of a semiconductor memory
device according to a tenth embodiment of the present
invention.

FIG. 17 shows a circuit for generating a control signal ¢,
applied to the switching transistor of FIG. 16.

FIG. 18 1s a block diagram schematically showing a
semiconductor memory device according to a twellth
embodiment of the present invention.

FIG. 19 shows a circuit for generating the boosted decode
signal RX., of FIG. 18.

FIG. 20 1s a block diagram schematically showing a
semiconductor memory device according to a thirteenth
embodiment of the present invention.

FIG. 21 1s a block diagram schematically showing a
conventional semiconductor memory device.

FIG. 22 1s a block diagram of FIG. 21 showing the main
components enlarged.

FIG. 23 1s a circuit diagram of the word driver of FIG. 22.

FIG. 24 shows an additional provision of a spare sub-
memory array for exchanging a defective memory cell in the
submemory array of FIG. 22.

FIG. 25 1s a block diagram of another conventional
semiconductor memory device.

FIG. 26 1s a circuit diagram of a word driver of FIG. 25.

FIG. 27 1s a block diagram of a further conventional
semiconductor memory device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, a semiconductor memory device 1
includes a plurality of submemory arrays MA,—MA.,, a
oglobal boosted signal line GL to which a boosted voltage
Vop 15 applied, segment boosted line signals SL—SL,,, a
word line select unit for selecting word lines WL—WL, -
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arranged 1n submemory array MA,—MA,,, sense amplifier
bands SA,—SA;,, and switching units SW,—SW, for selec-
tively switching the connection of global boosted signal line
GL to segment boosted signal lines SL,—SL;,. Semiconduc-
tor memory device 1 further includes a spare memory array
SMA that can be substituted with any of submemory arrays
MA,—MA;,, a spare segment boosted signal line SSL, a
spare word line select unit for selecting a spare word line
connected to spare memory array SMA, a spare sense
amplifier band SSA, and a spare switching unit SSW for
selectively switching the connection of global boosted signal
line GL to spare segment boosted signal line SSL.

Plurality of submemory arrays MA,—MA,, and spare
memory array SMA 1nclude a plurality of memory cells MC
connected between 256 word lines and bit lines pairs BL,,
/BL—BL. _, BL . Each memory cell MC 1ncludes a capacitor
3 and an n channel MOS transistor 2 connected between
capacitor 3 and bit lines BL,—BL,, (/BL,—/BL,). The gate
electrode of each n channel MOS transistor 2 1s connected
to respective word lines WL ,—WL, ...

The word line select unit includes word driver groups
DRVG,—-DRVG,,, and row decoders RD,—RD,,. Word
driver groups DRVG,—DRVG,;, are respectively formed of
word drivers DRV,—DRV,.. provided at word lines
WL,—WL,.., respectively. Each of word drivers
DRV —DRV, .. includes n channel MOS ftransistor 4 and p
channel MOS transistor 5 to which the output signals of row
decoders RD,—RD,, are applied. p channel MOS transistor
has 1ts well potential connected to boosted potential V. Bit
line pairs BL,, /BL,—BL,, /BL,_ are connected to sense
amplifier bands SA,—-SA,,. Sense amplifier bands
SA,—SA,, include a sense amplifier, an IO gate and a bit line
precharge/equalizer circuit, and 1s connected to I/0 line pairs

IOO? /100—1032? /1032'

Similarly, the spare word line select unit includes a spare
word driver group SDRG and a spare row decoder SRD. Bit
line pairs BL,, /BL,—BL, , /BL_ are connected to a spare
sense amplifier band SSA. The internal sense amplifier 1s
connected to a spare 1/0 line pair SIO, /SIO.

Each of switching units SW _—SW.. ., 1s connected between
global boosted signal line GL and each of segment boosted
signal line SL,—SL,,. Each of switching units SW ,-SW,,
includes a switching transistor 6 to which control signals
®o—Ps, are respectively iput to the gate thereof, and a series
clement 223 of a high resistor 7 and a fuse 8 provided
parallel to switching transistor 6. Similarly, spare switching
unit SSW 1s connected between global boosted signal line
GL and spare segment boosted signal line SSL. Spare
switching unit SSW 1ncludes a switching transistor 9 to
which control signal ¢ 1s applied to its gate thereof, and a
serics element 224 of a high resistor 10 and a fuse 11
provided parallel to switching transistor 9.

High resistor 7 in switching units SW,—SW., and high
resistor 10 in spare switching unit SSW are resistors of a
long channel length and a small channel width to obtain high
resistance with a small layout area. High resistor 7 or high
resistor 10 1s used as the channel resistor of a p channel MOS
transistor, connected between global boosted signal line GL
and segment boosted signal line SL,—SL;, or spare segment
boosted signal line SSL, to which ground potential 1s applied
to 1ts gate electrode. The resistance of the channel resistor 1s
set to a high value in comparison with the ON resistance of
switching transistors 6 and 9.

A circuit for generating a control signal ¢, that 1s input to
the gate of a switching transistor will be described herein-
after. As shown 1 FIG. 2, a circuit generating a control
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signal ¢, 1includes a level conversion unit 101, a NAND gate
111, a fuse 12, and a resistor 13. Fuse 12 1s connected
between power supply voltage V. and a node C. Resistor
13 1s connected between node C and ground potential GND.
An output according to the state of fuse 12 and resistor 13
from node C 1s applied to one input of NAND gate 111. A
memory array select signal X, 1s applied to the other 1nput

of NAND gate 111. The output of NAND gate 111 1s applied
to level conversion unit 101.

Level conversion unit 101 includes an n channel MOS
transistor 154 having a gate to which the output of NAND
gate 111 1s input and a source connected to ground potential
GND, an mverter 14 to which the output of NAND gate 111
1s mnput, and an n channel MOS transistor 155 having a gate
supplied with the output of inverter 14 and a source con-
nected to ground potential GND. Level conversion unit 101
further includes a p channel MOS transistor 165 having a
gate connected to the drain of n channel MOS transistor 154
via a node A, and a source connected to boosted voltage
Vop, and a p channel MOS transistor 16a having a gate
connected to the drain of n channel MOS transistor 156 via
node B and a source connected to boosted voltage V,p.

The drain of p channel MOS transistor 16a 1s connected
to the drain of n channel MOS ftransistor 154 and the gate of
p channel MOS transistor 165 via node A. The drain of p
channel MOS ftransistor 16b 1s connected to the drain of n
channel MOS transistor 1556 and the gate of p channel MOS
transistor 16a via node B. Control signal ¢, 1s applied from
node B of level conversion unit 101 to the gate of switching
transistor 6.

The operation of the circuit for generating a control signal
¢, shown 1n FIG. 2 will be described hereinafter.

When there 1s no leakage in segment boosted signal line
SL, fuse 12 1s not blown out. The output of NAND gate 111
attains a L level when memory array select signal X, attains
a H level, and control signal ¢, which is the output of level
conversion unit 101 attains a L level to turn on switching
transistor 6. As a result, submemory array MA, 1s selected.
When memory array select signal X, attains a L level, control
signal ¢, attains a H level to turn off switching transistor 6.
Therefore, submemory array MA, 1s not selected.

When there 1s a great leakage 1n a segment boosted signal
line SL,, fuse 12 1s blown out to prevent boosted potential
Vp 0t global boosted signal line GL from bemng supplied to
segment boosted signal line SL, when switching transistor 6
1s turned on. Therefore, the output of NAND gate 111 always
attains a H level, and control signal ¢, which 1s the output
of level conversion unit 101 always attains the level of
boosted potential V., Therefore, switching transistor 6
always attains an off state. As a result, global boosted signal
line GL 1s not connected to segment boosted signal line SL,
so that the V., generation circuit that generates boosted
potential V., does not operate. Thus, consumed current 1s
suppressed.

When fuse 8 1s blown out or when switching transistor 6
1s off, the well potential of p channel transistor 5 attains a
floating state 1f the well potential and the source potential are
equal. Therefore, the well potential of p channel transistor 5
1s connected to boosted potential V,, because there 1s a
problem that latch up or the like easily occurs.

It 1s to be noted that connection leakage current or
subthreshold leakage current 1s generated in switching tran-
sistors 4 and § forming word drivers DRV, ,—DRYV,...
Therefore, charge leaks from segment boosted signal line
SL. or from spare segment boosted signal line SSL even
when submemory array MA; or spare memory array SMA
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corresponding to switching transistors 4 and 3 1s not selected
and switching transistors 6 and 9 to which control signal ¢,
of the level of boosted potential V,, was provided attains a
non-conductive state. The potential of segment boosted
signal line SL; or spare segment boosted signal line SLL will
become lower than the level of boosted potential V., due to
the charge leakage.

In the first embodiment, high resistors 7 and 10 are
provided between global boosted signal line GL and seg-
ment boosted signal line SL; or spare segment boosted signal
line SSL, so that a small current flows corresponding to the
leaking charge via high resistors 7 and 10. Therefore,
segment boosted signal line SL; or spare segment boosted
signal line SSL 1s maintained at the level of boosted poten-
tial Vo, When submemory array MA. 1s selected to cause
control signal ¢, to attain ground potential and switching
transistor 6 conducts, boosted voltage V., 1s immediately
transmitted from segment boosted signal line SL. to the
word line by the word driver receiving a decode signal of a
L level. Thus, a high speed read out can be carried out.

There 1s a case where a fault 1s generated 1n any of word
drivers DRV ,—DRYV, .. due to attachment of a contaminant
or the like, causing a great leakage current flow from
secgment boosted signal line SL. via the defective word
driver. Here, switching transistor 6 attains a non-conductive
state, and the low current from high resistor 7 cannot
compensate for this great leakage current. There i1s the
possibility that the potential of the segment boosted signal
line becomes as low as a level near ground potential. Here,
fuse 8 of segment boosted signal line SL; belonging to the
word driver 1n which a fault 1s generated i1s blown out,
whereby the low current flowing from global boosted signal
line GL to segment boosted signa line SL. 1s cut off.
Therefore, consumed current 1s reduced.

Even though word drivers DRV ,—DRYV,, .. with respect to
submemory array MA.; substituted with spare memory array
SMA are not used, junction leakage current or subthreshold
leakage current 1s generated 1n word drivers DRV ,—DRV,, ..
belonging to the not-used submemory array MA.. By blow-
ing out fuse 8 belong to that segment boosted signal line SL,
the small current, although low 1n level, 1s prevented from
being supplied to segment boosted signal line SL; by high
resistor 7. Therefore, consumed current 1s reduced.

FIG. 3 shows the main components of a semiconductor
memory device according to a second embodiment of the
present invention, and corresponds to the portion of switch-
ing units SW,—SW., and spare switching unit SSW of FIG.
1. In the following, only the components differing from
those of FIG. 1 will be described.

Referring to FIG. 3, a diode device 17 1s provided instead
of high resistor 7. Diode device (circuit) 17 includes an n
channel MOS ftransistor of a threshold voltage V,, (for
example 0.6 V) connected between the power supply node
to which power supply potential V. (for example 3.3 V) is
applied and a segment boosted signal line SL, (i=0, 1, 2, . .
., 31), and having a gate electrode connected to the power
supply node. When the potential of segment boosted signal
line SL,, for example, becomes lower than V.-V, diode
device 17 conducts so that charge 1s supplied from the power
supply potential node to segment boosted signal line SL.,,.
Thus, the potential 1s maintained at V_.-—V,... When the
potential of the segment boosted signal line becomes higher
than V.~V ., diode device 17 1s rendered non-conductive.
A fuse 18 1s provided between diode device 17 and segment
boosted signal SL, via a node D. A series element 225 1s

formed of diode device 17 and fuse 18.
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Submemory array MA . and spare memory array SMA will
be described hereinafter focusing on submemory array MA,,.

When there 15 a leakage due to a defect 1n submemory array
MA, and word drivers DRV DRV, .., or a leakage in

scement boosted signal line SL, by adherence of a
contamination, or when there 1s a defect 1n submemory array
MA, without any leakage, global boosted signal line GL
must be disconnected from segment boosted signal line SL.,.
However, this disconnection may be avoided depending
upon the leakage state by applying power supply potential
V. provided from diode device 17.

For example, when switching transistor 6 attains a non-
conductive state 1in the case where there 1s no defect except
that the leakage current 1s greater than the design value due
to a simple offset 1n the manufacturing process, charge 1s
supplied by diode circuit 17 from the power supply potential
node to segment boosted signal line SL, to compensate for
the leakage current. The potential of segment boosted signal
line SL, will not be extremely reduced, and 1s maintained at
the level of V. —V .. It 1s not necessary to disconnect global
boosted signal line GL from segment boosted signal line SL,
when charge 1s supplied from global boosted signal line GL
to segment boosted signal line SL, so that segment boosted
signal line SL, 1s promptly restored to the level of boosted
potential V., when switching transistor 6 conducts.

However, when the potential of segment boosted signal
line SL, 1s lowered to the level 1n the vicinity of ground
potential even when charge 1s supplied by diode device 17
from the power supply potential node to segment boosted
signal line SL,, 1t 1s necessary to disconnect global boosted
signal line GL from segment boosted signal line SL,. In this
case, fuse 12 of the circuit generating control signal ¢,
shown 1n FIG. 2 1s to be blown out. As a result, the signal
applied to the gate of switching transistor 6 attains the level
of V,p, whereby switching transistor 6 1s turned off. By
blowing out fuse 18 provided between diode device 17 and
segment boosted signal line SL,, the V, generation circuit
that generates boosted potential V., applied to global
boosted signal line GL will not operate. Therefore, con-
sumed current 1s suppressed.

Because diode circuit 17 1s provided between the power
supply node and the segment boosted signal line in the
second embodiment, the current 1s maintained at V. —V_,
even when there 1s a slight leakage of current from the
secgment boosted signal line when the switching transistor
attains a non-conductive state. Therefore, the potential of the
segment boosted signal line 1s not lowered to the level in the
vicinity of the ground potential. Boosted potential V., can
be promptly transmitted to the selected word line when
switching transistor 6 conducts.

Similar to the first embodiment, fuse 18 1s provided
between diode circuit 17 and segment boosted signal line
SL,. When there 1s a fault 1n a word driver caused by the
adherence of a contaminant causing a great amount of
leakage current from segment boosted signal line SL, via
this word driver and when switching transistor 6 attains a
non-conductive state, fuse 18 1s to be blown out. As a result,
the current flowing from the power supply potential node to
the segment boosted signal line via diode circuit 17 1s cut off,
so that consumed current 1s reduced.

Even when the word driver 1s proper and spare memory
array SMA 1s exchanged due to a defective submemory
array MA,,, the blow out of fuse 18 prevents diode circuit 17
from compensating for the junction leakage current or
subthreshold leakage current of the driver 1n submemory
array MA_ which 1s no longer used. Therefore, consumed
current 1s reduced.
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Because charge 1s supplied to segment boosted signal line
SL, from the power supply potential node, and not from
olobal boosted signal line GL as 1n the first embodiment, a
orecater amount of current can be conducted 1n comparison
with that of the first embodiment even 1f the consumed
power for this provision 1s 1dentical to that of a first
embodiment. Therefore, in the case where the consumed
current 1s limited and there i1s not defect except that the
leakage current from the segment boosted signal 1s greater
than the design value due to offset in the manufacturing
process, a current for compensating for the leakage current
1s supplied from the power supply node to segment boosted
signal line SL, via diode circuit 17. Therefore, the potential
of segment boosted signal line SL, 1s maintained at the level
of V.—V,,so that submemory array MA, does not have to
be exchanged by spare memory array SMA. Thus, the yield
1s 1improved.

Suppression of a leakage current is attributed to necessity
of a great amount of power being consumed due to genera-
tion of boosted potential V,, from power supply potential
V.~ by a charee pumping operation. Assuming that the
power directly consumed from power supply potential V-
1s 1 mW, for example, the power consumed from boosted
potential V,,, become 3 mW which 1s three times that of the
case of power supply potential V. on the basis that 2 mW
1s required to generate 1 mW by boosted potential V. If
power consumption 1s limited to 1 mW, a current of 1 mW
can be conducted from power supply potential V.
However, only current of 0.33 mW can be conducted from
boosted potential V,, which 1s V5 the former.

FIG. 4 shows the main components of a semiconductor
memory device according to a third embodiment of the
present invention. The third embodiment 1s a combination of
the first embodiment and the second embodiment.

Referring to FIG. 4, there are provided a series element
223 formed of high resistor 7 and fuse 8, and a series
clement 225 formed of a diode circuit 17 and a fuse 18.
Diode circuit 17 1s connected to power supply potential V.
The output of diode circuit 17 1s applied to word driver
DRYV,. Fuse 18 1s provided between node F and diode circuit
17. The provision of fuse 18 i1s not limited to the position
between node F and diode circuit 17, and may be provided
between power supply potential V. and diode circuit 17.
Because the resistance of high resistor 7 1s higher than the
on resistance of diode circuit 17, diode circuit 17 can
conduct a current greater than that of high resistor 7.

When there 1s a leakage 1n the node of segment boosted
signal line SL,, boosted potential V., 1s supplied to word
driver DRV, via high resistor 7. However, the potential level
of segment boosted signal line SL, will be reduced 1f there
1s only high resistor 7 when the leakage becomes greater.
However, when the potential level of segment boosted signal
line SL, becomes as low as the level of V_._~A (junction

potential), power supply potential V. 1s supplied to word
driver DRV, via diode 17.

The current compensating for the leakage 1s not all
oenerated by the V. generation circuit, and the sum of the
current supplied via high resistor 7 and that supplied via
diode circuit 17 1s the current that compensates for the
leakage. The sum of the current consumed at the V.,
generation circuit and the current that 1s directly consumed
from power supply potential V..~ becomes the consumed
current for compensating for the leakage. Therefore, the
consumed current from V., generation circuit to high
resistor 7 1s suppressed.

If the level of the leakage 1s such that can be compensated
for by blowing out fuse 8, this circuit 1s similar to that of the
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embodiment shown 1n FIG. 3. When both fuses 8 and 18 are
to be blown out, global boosted signal line GL 1s completely
disconnected from segment boosted signal line SL, by
blowing out also fuse 12 shown in FIG. 2 to set control
signal ¢, at the level of V...

Similar to the first embodiment, by providing high resistor
7 parallel to switching transistor 6, high speed read out can
be carried out 1n the third embodiment. Furthermore,
because diode circuit 17 1s provided between the power
supply node and the segment boosted signal line as in the
second embodiment, the case where only the leakage current
from segment boosted signal line 1s greater than the design
value due to offset in the manufacturing process and there 1s
no other default can be repaired. Therefore, the yield is
improved.

Fuses 8 and 18 are provided between high resistor 7 and
segment boosted signal line SL,, and diode circuit 17 and
segment boosted signal line SL,. When the leakage current
from segment boosted signal line SL, 1s great and switching
transistor 6 attains a non-conductive state with the potential
of segment boosted signal line SL, not boosted to the level
of boosted potential V., but at the level 1n the vicinmity of
V.—V,_, luse 8 1s to be blown out. As a result, the current
flowing from global boosted signal line GL via high resistor
7 1s cut off, so that consumed current 1s reduced.

Fuses 8 and 18 are to be blown out in the case where the
leakage current 1s so great that the potential of segment
boosted signal line SL, 1s reduced to the level in the vicinity
of ground potential despite the supply of charge to segment
boosted signal line SL, by high resistor 7 and diode circuit
17, and 1n the case where spare memory array SMA 1s
substituted for submemory array MA, which has a defect
although word driver DRV, 1s proper. Therefore, high resis-
tance 7 and diode circuit 17 can be prevented from com-
pensating for the leakage current in submemory array MA,
which 1s no longer used. Therefore, consumed current 1s
reduced.

FIG. 5 shows the main components of a semiconductor
memory device according to a fourth embodiment of the

present invention. FIG. 6 1s a diagram for describing the
embodiment of FIG. 5.

In the fourth embodiment, fuse 8 of FIG. 4 1s removed,
and a switching transistor 19 1s provided in series with high
resistor 7. AV, generation circuit 20 which was not shown
previously 1s connected to global boosted signal line GL to
supply boosted potential V.. A V., level detector 21 1s
provided for detecting the potential level of boosted poten-
tial Vp supplied from V. generation circuit 20 to output
a signal V. for the activation or deactivation of V.
ogeneration circuit 20. The output of V,, level detector 21 1s
applied to a delay circuit 22. The output of delay circuit 22
1s applied to the gate of switching 6.

When the potential level of global boosted signal line GL
becomes lower than a predetermined set value, V., level
detector 21 activates V, generation circuit 20 by its output
signal V,_. There may be three potential levels as shown 1n
FIGS. 6 A—C depending on the level of the leakage, 1f any,
in segment boosted signal line SL,. Here, the potential level
of segment boosted signal line SL; 1s referred to as V1"

When the leakage 1s small and the level of V1" falls to
the detect level for V. detector 21 to operate as shown in
FIG. 6(A), Vpp generation circuit 20 receiving the output
signal V,_ 1s activated. This causes the level of boosted
potential V,, and the level of V,,1' to increase. Then,
output signal V,_ of V, level detector 21 1s applied to delay
circuit 22. The delay signal 1s applied to the gate electrode
of switching transistor 19 to turn off switching transistor 19.
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Then, V., generation circuit 20 1s deactivated by V5
level detector 21. Also, a delay signal of the signal that
deactivated V,, generation circuit 20 1s applied to the gate
clectrode of switching transistor 19, whereby switching
transistor 19 1s turned on. When the level of V,,1' begins to
fall, Vo, generation circuit 20 1s activated again by output
signal V,_ by V., level detector 21. By carrying out such
repetition, the level of V51" will fall only intermittently as
shown in FIG. 6(A). This means that V., generation circuit
20 1s activated only intermittently, so that consumed current
will not 1increase. Thus, the consumed current 1s maintained
below the specification value of the standby current.

As shown 1n FIG. 6(B), when the leakage is greater than
that shown in FIG. 6(A), the reduction in the level of V1
to the detect level where V. level detector 21 operates
causes activation of the V., generation circuit by output
signal V,_. However, the leakage 1s greater than the current
supplied by V., generation circuit 20, so that the level of
V,,1" 1s further reduced. When the V,,.1' falls to the level
of Vpp—A, current from power supply potential V. 1s
supplied via diode device 17 to cease reduction 1n the level.

Because V., generation circuit 20 continues activation as
long as fuse 8 1s not blown out n FIG. 4, the current which
1s the sum of the current generated at V., generation circuit
20 and the current flowing from power supply potential V-
via diode circuit 17 becomes the standby current, resulting
in a greater value. In FIG. §, when the level of V.1
becomes lower than the detect level, output signal V,_, of
V., level detector 21 1s applied to the gate electrode of
switching transistor 19 wvia delay circuit 22. Switching
transistor 19 1s turned off, so that there 1s no leak path 1n
global boosted signal line GL 1tself. Therefore, the potential
level V., of global boosted signal line GL 1s restored, and
V., generation circuit 20 1s deactivated.

When the level of potential Vy.1' of segment boosted
signal line SL, falls to the level of V. —A, the current by
power supply potential V. 1s supplied to the word driver
DRV, side via diode circuit 17. Therefore, the level of V1
1s maintamned at V_,.—A, and reduction in the level 1s
suppressed. Therefore, the current for compensating for the
leakage of Vyp1'1s only that provided from power supply
potential V.. via diode circuit 17. Therefore, the standby
current 1s reduced, to suppress consumed current.

When the leakage 1s too great as shown 1n FIG. 6C, the
level of potential V1" of segment boosted signal line SL,
1s also reduced by the current according to power supply
potential V. by diode circuit 17. In this case, control signal
¢, applied to switching transistor 6 1s controlled by the
circuit shown 1n FIG. 2 to set the boosted potential to a H
level, and fuse 18 1s blown out. When the circuit of FIG. 2
1s not used and control signal ¢, attains a L level, a fuse may
be provided between node G and word driver DRV, which
1s to be blown out. It 1s not always necessary to provide a

fuse 18.

FIG. 7 1s a block diagram schematically showing a
semiconductor memory device according to a fifth embodi-
ment of the present mvention. FIG. 8 shows a circuit for
generating a control signal ¢, (1=0, 1, 2, . . ., 31).

Components of the fifth embodiment differing from those
shown 1n FIG. 1 will be described hereinafter.

Referring to FIG. 7, the present embodiment 1s charac-
terized 1 a switching unit SW, provided corresponding to
submemory array MAI1, and a spare switching unit SSW
provided corresponding to spare submemory array SMA.
More specifically, fuse 8 of switching unit SW.; of FIG. 1 1s
removed, and a fuse 220 1s connected to segment boosting




Re. 36,842

17

signal line SL. 1n series with the parallel element of switch-
ing transistor 6 and high resistor 7. A series element 223 1s
formed by high resistor 7 and fuse 220. Fuse 11 of spare
switching unit SSW 1s removed.

Attention 1s focused on a circuit generating a control
signal ¢, as a circuit for generating a control signal ¢..
Referring to FIG. 8, a circuit generating a control signal ¢,
includes a level conversion unit 23 and an inverter 24.
Inverter 24 receives a memory array select signal x,. The
output of mverter 24 1s applied to level conversion unit 23
from which a control signal ¢, 1s output. Level conversion
unit 23 includes an mverter 25 corresponding to inverter 14
of level conversion unit 101 in FIG. 2, n channel MOS
transistors 26a and 26b corresponding to n channel MOS
transistors 154 and 15b, respectively, and p channel MOS
transistors 27a and 27b corresponding to p channel MOS
transistors 16a and 165, n channel MOS transistors 26a and
26b and p channel MOS transistors 27a and 27b are con-
nected with node I as node A and node J as node B.

Even 1if select signal x, of FIG. 8 1s a signal that selects
submemory array MA,, leakage occurs in segment boosting
signal line SL, when there 1s a fault in word drivers
DRV,—DRYV,,. and 1n submemory array MA,. In this case,
oglobal boosting signal line GL must be disconnected from
segment boosted signal line SL,. By blowing out fuse 220,
boosted potential V. of global boosted signal line GL will
not be supplied to segment boosted signal line SL,.

Similar to the first embodiment, because high resistor 7 1s
provided parallel to switching transistor 6 in the present fifth
embodiment, a high speed read out can be carried out.
Furthermore, because fuse 220 1s provided between high
resistor 7 and segment boosted signal line SL,, consumed
current 1s reduced as 1n the first embodiment.

Because a fuse 220 1s provided between switching tran-
sistor 6 and segment boosted signal line SL,, a fuse 220
corresponding to the exchanged submemory array MA, 1n
substituting submemory array MA, with spare memory
array SMA should be blown out. As a result, global boosted
signal GL can be completely and easily disconnected from
secgment boosted signal line SL regardless of conduction or
nonconduction of switching transistor 6. This separation can
be carried out using the circuit that generates control signal
¢4 as shown 1n FIG. 8 since the conduction or nonconduction
of switching transistor 6 1s not relied upon. Therefore, the

circuit can be simplified 1n comparison with that shown 1n
FIG. 2 of the first embodiment.

FIG. 9 1s a block diagram schematically showing a
semiconductor memory device according to a sixth embodi-

ment of the present invention. Components differing from
those shown 1n the third embodiment of FIG. 4 and the fifth

embodiment of FIG. 7 will be described.

Fuse 18 of the third embodiment of FIG. 4 1s removed and
a Tuse 221 1s provided 1nstead as 1n the embodiment shown
in FIG. 7. A series element 223 1s formed of high resistor 7
and fuse 8, and a series element 225 1s formed of diode
circuit 17 and fuse 220. Control signal ¢, applied to the gate
clectrode of switching transistor 6 1s supplied by the circuit
for generating control signal ¢, shown 1n FIG. 8. The present
embodiment 1s characterized in that the effects similar to
those of the third embodiment shown in FIG. 4 can be
obtained.

More specifically, high resistor 7 1s provided parallel to
switching transistor 6, and diode circuit 17 1s provided
between the power supply node and segment boosted signal
line SL,. Therefore, a high speed read out can be carried out,
and the yield improved.
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Also, fuse 8 1s provided between high resistor 7 and
segment boosted signal line SL,. When the leakage current
from segment boosted signal line SL, 1s so great that 1t
cannot rise to the level of boosted potential V, and remains
in the vicimity of V_.-—V,.. when switching transistor 6
attains a non-conductive state, fuse 8 1s to be blown out. As
a result, the current flowing to segment boosted signal line
SL, from global boosted signal line GL via high resistor 7
1s cut off, so that consumed current 1s reduced.

A fuse 221 1s provided between switching transistor 6,
high resistance 7 and diode circuit 17 and segment boosted
signal line Sl,. Fuse 220 1s blown out when the leakage
current 1s so great that the potential of segment boosted
signal line falls to the level 1n the vicinity of ground potential
even when charge 1s supplied to segment boosted signal line
SL, by high resistor 7 and diode circuit 17, or when there 1s
no fault with the word driver and spare memory array SMA
1s used due to a defective submemory array MA,. This
prevents the charge from being supplied to segment boosted
signal line SL, from high resistor 7 and diode circuit 17 in
the submemory array that 1s no longer used. Therefore,
consumed current 1s reduced. The separation between global
boosted signal line GL and segment boosted signal line SL,
due to blowing out fuse 220 does not depend upon conduc-
tion or nonconduction of switching transistor 6. Therefore,

the circuit for generating control signal ¢, 1s more simple
than that of FIG. 2.

FIG. 10 1s a circuit diagram of a word driver of a
semiconductor memory device according to a seventh
embodiment of the present invention. FIG. 11 shows a

circuit for generating a boosted decode signal RX,, (1=0,
1,...,31,k=0, 1, 2, 3) applied to the word driver of FIG.

10.

Referring to FIG. 10, boosted decode signal RX. 1s
applied to the source of p channel MOS ftransistor 261. An
inversion signal ZWD which 1s an output of the row decoder
1s applied to p channel MOS transistor 261, so that word line
WL 1s selected to be raised to the level of boosted potential
V., 1n combination with boosted decode signal RX,.
Although boosted decode signal RX., 1s generated by a
circuit as shown 1n FIG. 11, the circuit structure includes a
level conversion unit 30, an mverter 31, and a NAND gate

32.

Memory array select signal x; and predecode signal XS,
are applied to NAND gate 32. The output of NAND gate 32
1s applied to mverter 31. The output of inverter 31 1s applied
to level conversion unit 30. Level conversion unit 30
includes an mverter 33 corresponding to inverter 14 of level
conversion unit 101 of FIG. 2, n channel MOS transistors
34a and 34b corresponding to n channel MOS transistors
15a and 15b, and p channel MOS transistors 35a and 35b
corresponding to p channel MOS transistors 16a and 16b. n
channel MOS transistors 34a and 34b and p channel MOS
transistors 35a and 35b are connected with node K as node
A and node L as node B. Boosted decode signal RX ., applied
to the word driver of FIG. 10 1s output from node L.

Boosted decode signal RX ., 1s generated on the basis of
memory array select signal x, which attains a H level 1n
response to a row address signal and a predecode signal XS,
which attains a H level in response to a signal of 2 bits out
of the row address signal. When memory array select signals
X0, X1 and predecode signal XS, attain a H level according
to an mput address signal, and all the other signals attain a
L level, boosted decode signal RX,, RX, ., attain a level of
boosted potential V., and the other boosted decode signals
attain the level of ground potential. As another example,
when memory array select signals X, and x,- and predecode
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signal XS, attain a H level and all the other signals attain a
L level, boosted decode signals RX,,, RX, -, attain a level
of boosted potential V., and the other boosted decode
signals attain the level of ground potential.

Because the word driver 1s formed of a CMOS 1nverter in
the present seventh embodiment, it 1s not necessary to pull
up the boosted decode signal to the level of boosted potential
V »p alter the decode signal from the row decoder 1s 1nput to
transmit the potential of the V., level to the word line by a
self boost. It 1s therefore not necessary to delay boosted
decode signal RX ., so that high speed access can be carried
out without delay 1n the access time period due to increase
in the delay time of boosted decode signal RX,,.
Furthermore, the difficult timing design for determining a
delay time of boosted decode signal RX, so that the access
time period 1s not delayed and sufficient self boosting is
carried out are no longer required. Therefore, the timing
design 1s stmplified. Furthermore, the layout area for a delay
circult to delay boosted decode signal RX, 1s reduced, so
that the chip area can be made smaller.

Furthermore, boosted potential V,, applied to the word
driver formed of a CMOS 1nverter 1s applied as boosted
decode signal RX , from a circuit for generating a boosted
decode signal and not from a global boosted signal line as
shown 1n FIG. 26. Therefore, boosted decode signal RX.,
attains the level of ground potential when a corresponding
submemory array 1s de-selected, whereby the signal line
transmitting RX_, 1s disconnected from the global boosted
signal line. Therefore, a leakage current via a plurality of
word drivers such as 1n the case where boosted potential V.
1s directly applied from a global boosted signal line 1s not
generated, so that consumed current 1s reduced. The fault of
standby current I~ generated due to this leakage current 1s
also suppressed.

Furthermore, 1t 1s not necessary to completely decode
signal ZWD with a row decoder since decode can be carried
out by the word driver itself using signal ZWD from the row
decoder and boosted decode signal RX.,. Therefore, the
circuit complexity of the row decoder 1s reduced. The pitch
of the word lines can be made more narrow to allow increase
in the integration density.

FIGS. 12A and 12B are diagrams for describing reduction
in the chip area of a row decoder according to the seventh
embodiment of FIG. 10. Particularly, FIG. 12A shows the
provision of boosted potential V,, from a global boosted
signal line to the word driver formed of a CMOS inverter
shown 1n FIG. 26, and FIG. 12B shows the provision of
boosted potential V. to the word driver formed of a CMOS
structure of FIG. 10 by a boosted decode signal RX,.

FIGS. 12A and 12B show the case where one out of the
eight word lines (WL<0>—WL<7>) are selected. In FIG.
12 A, eight mput signals WD are required for the eight word
drivers. Therefore, the row decoders require eight 3 NAND
cgates. Furthermore, address signals must be decoded with
signals A0—A2, so that 6 address lines are required including
inversion signals /A0—/A2. In contrast, in FIG. 12B, only
two signals ZWD are required for the eight word drivers
from the row decoder. Therefore, only two row decoders are
required. Because the row decoder 1s not a 3 NAND gate, 1t
can be formed by an inverter, and the circuit area required
for the row decoder 1s reduced.

FIG. 13 1s a circuit diagram of a word driver of a
semiconductor memory device according to an eighth
embodiment of the present invention. Only the components
differing from those of the embodiment shown in FIG. 10
will be described hereinafter.
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Referring to FIG. 13, an n channel MOS transistor 36 1s
connected parallel to n channel MOS transistor 271 con-
nected to ground potential GND. Also, the gate of n channel

MOS ftransistor 36 1s supplied with an imversion signal
ZRX., of boosted decode signal RX,.

First, the problems of the embodiments shown 1n FIG. 10
will be described. When signal ZWD attains a L level (select

state) and boosted decode signal RX,, attains a L level

(de-select state), p channel MOS transistor 261 and n
channel MOS transistor 271 both attain an off state, and the

word line WL attains a floating state of a L level.

Therefore, by applying inversion signal ZRX ., of boosted
decode signal RX;, to the gate of n channel MOS transistor
36, word line WL can be pulled to the level of ground
potential GND at a de-select state. Particularly, when signal
ZWD attains a L level (select state) and a boosted decode
signal RX attains a L level (de-select state), word line WL
attains a de-select state. Therefore, the application of inver-
sion signal ZRX., of a H level (de-select state) to n channel
MOS ftransistor 36 causes n channel MOS transistor 36 to be
turned on, whereby word line WL can be pulled down to the
level of ground potential GND.

In addition to the effect of the embodiment shown in FIG.
10, the embodiment of FIG. 13 provides the advantage that
a floating state of word line WL when boosted decode signal
RX,, attains a L level (de-select state) can be suppressed, so
that damage of data stored 1n a memory cell caused by a rise
in the charge of the word line by noise or the like can be
suppressed.

FIG. 14 1s a block diagram schematically showing a
semiconductor memory device according to a ninth embodi-
ment of the present invention. FIG. 15 shows a circuit
generating a control signal ¢, (1=0, 1, ..., 31, k=0, 1, 2, 3)
of the switching transistor of FIG. 14.

Referring to FIG. 14, semiconductor memory device 41
includes a plurality of submemory arrays MA; (i=0, 1, . . .,
31), arow decoder RD, (1=0, 1, . . ., 31) provided at one side
of each submemory array MA , a word driver group DRV,
having word drivers DRV —DRYV,, .. provided at word lines
WL,—WL,.. arranged corresponding to each submemory
array MA,;, a segment boosted signal line SL, (i=0, 1, . . .
, 31, k=0, 1, 2, 3) connected to any of word drivers
DRV -DRV, .., a global boosted signal line GL, a switching
transistor connected between global boosted signal line GL
and segment boosted signal line SL,,, and sense amplifier

bands SA,—SA,..

Each memory array MA.; 1s divided into a plurality of
memory cell groups SBMA. For example, memory array
MA, 1s divided 1nto a memory cell groups SBMA,,, corre-
sponding to word lines WL,—WL,,, a memory cell group
SBMA,, corresponding to word lines WL.,—WL,,-, a
memory cell group SBMA,, corresponding to word lines
WL,,.—WL,5,, and a memory cell group SBMA,; corre-
sponding to word lines WL, ,,—WL,-.. Similarly, memory
array MA, 1s divided into memory cell groups SBMA,,,

SBMA,,, SBMA,, and SBMA ;. Memory array MA;, 1s
divided mto memory cell groups SBMA;,,, SBMA,,,,

SBMA.,.,, and SBMA, ,.

A word driver corresponding to each memory cell group
SBMA_, 1s connected to the same segment boosted signal
line. For example, word drivers DRV —DRYV .. correspond-
ing to memory cell group SBMA,, 1s connected to a
segment boosted signal line SL,,. Word drivers
DRV ,—DRV, ., corresponding to memory cell group
SBMA,, 1s connected to segment boosted signal line SL;.
Word drivers DRV,,.—DRV.,, corresponding to memory
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cell group SBMA,, are connected to a segment boosted
signal line SL,,. Word drivers DRV, ,,—DRYV,, .. correspond-
ing to memory cell group SBMA,; are connected to a
segment boosted signal line SL,5. Switching transistors 42,
43,44 and 45 are provided between each of segment boosted

signal lines SL,,, SL,,, SL,, and SL,; and global boosted
signal line GL.

As shown 1 FIG. 15, a circuit for generating a control
signal ¢., which 1s applied to the gate electrode of each
switching transistor includes a level conversion unit 46, a 3
NAND gate 47, a fuse 49, and a resistor 48. Fuse 49 1is
connected between power supply potential V-~ and a node
0. Resistor 48 1s connected between node O and ground
potential GND. The output from node O 1s applied to 3
NAND gate 47. Amemory array select signal x. (1=0, 1, .. .,
31) and sub memory array select signal s, (k=0, 1, 2, 3) are
applied to the other inputs of 3 NAND gate 47. The output
of 3 NAND gate 47 1s applied to level conversion unit 46.

Level conversion unit 46 includes an mverter 50 corre-
sponding to inverter 14 of level conversion unit 101 of FIG.
2, n channel MOS transistors S1a and 51b corresponding to
n channel MOS transistors 154 and 15b, respectively, and p
channel MOS transistors 52a and 52b corresponding to p
channel MOS ftransistors 16a and 16b, respectively. n chan-
nel MOS ftransistors 51la and 51b and p channel MOS
transistors 52a and 52b are connected with node M as node
A and node N as node B. Thus, control signal ¢, 1s output
from node N.

When fuse 49 shown 1n FIG. 15 1s not blown out, and sub
memory array select signal s, and memory array select
signal x: both attain a H level, the output of 3 NAND gate
47 attains a L level. Control signal ¢, which 1s the output of
level conversion unit 46 1s applied to a switching transistor
by boosted potential V., of a H level. As a result, that
switching transistor 1s rendered conductive. When switching
transistor 42, for example, 1s rendered conductive, word
drivers DRV ,-DRV_, are driven to select memory cell
group SBMA,,. Thus, memory array MA. separated by
sense amplifier bands SA,—SA.;, 1s further divided into four
regions. Therefore, a sub memory array select signal s, 1s
required.

There are cases when memory cell group SBMA must be
exchanged by some reason. Therefore, semiconductor
memory device 41 includes a spare memory array SMA, a
spare row decoder SRD provided at one side of spare
memory array SMA, a word driver group SDRVG having a
spare word driver provided at each spare word line corre-
sponding to spare memory array SMA, a spare segment
signal boosted line SSL_, (k=0, 1, 2, 3) connected to a spare
word driver, switching transistors 33, 54, 55 and 56 con-
nected between global boosted signal line GL and spare

secgment signal line SSL_,, and spare sense amplifier band
SSA.

Spare memory array SMA 1s divided mto spare sub
memory cell groups SSBMA,—-SSBMA ; having a memory
capacity equal to that of memory cell group SBMA., of
memory array MA. When 256 word lines are provided 1n
spare memory array SMA, there are spare memory cell
groups SSBMA,,, SSBMA, SSBMA,, and SSBMA, {for
every 64 word lines. A word driver corresponding to each of
spare memory cell groups SSBMA,—SSBMA, 1s connected
to spare segment boosted signal lines SSL_,, SSL_,, SSL_,,
and SSL_,. For example, all spare word drivers correspond-
ing to spare memory cell group SSBMA, 1s connected to
spare segment boosted signal line SSL .

10

15

20

25

30

35

40

45

50

55

60

65

22

Switching transistors 53, 54, 55 and 56 are provided
between each of spare segment boosted signal lines SSL ,
SSL,,, SSL_,, and SSL . and global boosted signal line GL.
Control signal ¢_; applied to the gate electrode of each of
switching transistors 353, 54, 55 and 56 1s a control signal
corresponding to a memory cell group SBMA . to be
exchanged.

In order to use spare memory cell group SSBMA, fuse 49
of FIG. 15 corresponding to memory cell group SBMA , to
be exchanged 1s blown out. This blow out of fuse 49 causes
the output of 3 NAND gate 47 to be pulled up to a H level
and control signal ¢,, to a L level regardless of the level of
sub memory array select signal s, and memory array select
signal x.. Control signal ¢, 1s applied to a switching tran-
sistor corresponding to the to-be-exchanged sub memory
array SBMA , to be turned off. As a result, memory cell
group SBMA_, 1s not used, and spare memory cell group

SSBMA 1s used instead.

Because the word drivers belonging to memory array MA
divided by sense amplifier band SA are not all connected to
the same segment boosted signal line, the V., generation
circuit not shown does not have to provide boosted voltage
Vp as long as control signal ¢, does not render conductive
switching transistor 49 even when leakage occurs 1s segment
voltage signal line SL,,. As a result, consumed current 1s
suppressed. Even 1n the case of a sub threshold leakage or
junction leakage instead of leakage 1n segment boosted
signal line SL., the generation 1s limited only in the tran-
sistor belonging to the selected segment boosted signal line.
Therefore, the leakage current 1s suppressed in comparison
with the case where the word drivers are connected to the
same segment boosted signal line.

Because spare memory array SMA 1s divided by spare
memory cell group SSBMA,, 1t 1s not necessary to carry out
exchange at the unit of memory arrays. Exchange of one
memory cell group SBMA 1s carried out with a spare
memory cell group SSBMA, so that the exchange efficiency
1s 1mproved. Furthermore, because it 1s not necessarily
required to divide spare memory array SMA 1nto a plurality
of spare memory cell groups SSBMA, the chip area can be
suppressed.

More specifically, 1n the present seventh embodiment,
four segment boosted signal lines are provided for one
memory array, wherein each memory array 1s divided into
four memory cell groups according to word lines connected
to a switching transistor corresponding to each segment
boosted signal line. Therefore, a spare memory cell group
can be substituted at a memory cell group unit that 1s smaller
than the unit of the first embodiment 1n which a spare
memory array 1s substituted for a memory array. Therefore,
the exchange efficiency can be improved 1n comparison with
that of the first embodiment with the same spare memory
array size. For example, when each first memory cell group
1s defective 1n the first and second memory arrays, the
semiconductor memory device will become defective 1n the
first embodiment because the second memory array cannot
be substituted since there 1s only one spare memory array. In
contrast, the seventh embodiment can have the two defective
memory cell groups substituted with two spare memory cell
oroups. Therefore, this semiconductor memory device can
be repaired.

If the chip area must be reduced, the number of the spare
memory cell groups should be reduced although the
exchange efficiency will be degraded. The exchange efli-
ciency and chip area depends upon how many portions a
memory array 1s divided into, and how many spare memory
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cell groups are provided. Selection 1s to be carried out for an
optimum value from the standpoint of exchange efficiency
and chip area.

In the semiconductor memory device of FIG. 14, word
lines are locally fixed depending on to which of the four
segment boosted signal lines it corresponds to, and 1 which
of the four memory cell groups 1t 1s included. Alternatively,
word lines may be disposed so that every fourth word lines
are 1ncluded 1n the same memory cell groups as 1n the case
where word lines WL ,, WL, WL, . . . are mcluded 1n one
memory cell group, word lines WL,, WL., WL, are
included 1n another memory cell group, and so on.

FIG. 16 1s a block diagram Schematically showing a
semiconductor memory device according to a tenth embodi-
ment of the present invention. FIG. 17 shows a circuit for
generating a control signal ¢, (1=0, 1, . .., 31, k=0, 1, 2, 3)
of a switching transistor. Only the components differing
from those of the ninth embodiment shown in FIGS. 14 and
15 will be described herematter.

In the present tenth embodiment, a fuse 1s provided in
each segment boosted signal line SL, (i=0, 1, . . ., 31, k=0,
1, 2, 3) to disconnect global boosted signal line GL from
segment boosted signal line SL,,. For example, fuses 57, 58,
59 and 60 are provided 1n segment boosted signal lines SL,,
SL,,, SL,,, and SL,, respectively, connected to switching
transistors 42, 43, 44 and 45, respectively. Each of fuses 57,
58, 59 and 60 carry out a function corresponding to fuse 49
of FIG. 15. Also, instead of 3 NAND gate 47 of FIG. 15,
NAND gate 300 of FIG. 17 receives sub memory array
select signals S, and memory array select signal x.. Control

signal ¢, controlling a switching transistor 1s generated by
the circuit shown 1n FIG. 17.

A tuse corresponding to a memory cell group SBMA .,
(i=0, 1, ..., 31, k=0, 1, 2, 3) to be exchanged is blown out,
and exchange 1s carried out by a spare cell group SSBMA.

In the present tenth embodiment, the word drivers belong-
ing to a submemory array are not all connected to the same
segment boosted signal line. Theretore, the V., generation
circuit not shown does not operate to pull up the leaking
segment boosted signal line to the level of boosted voltage
Vop as long as the switching transistor that raises the one
segment boosted signal line to the level of boosted potential
1s not rendered conductive when one of the four segment
boosted signal lines shows leakage. Therefore, consumed
current 1s suppressed. Furthermore, the sub threshold leak-
age or junction leakage 1s limited to be generated only 1n the
transistor belonging to the selected segment boosted signal
line. Thus, leakage current 1s suppressed 1n comparison with
the case where all the word drivers are connected to the same
secgoment boosted signal line. Furthermore, the exchange
efficiency 1s improved and the chip are 1s reduced 1n com-
parison with the case of the first embodiment shown 1n FIG.

1.

Each of fuses 57, 58, 59 and 60 operate 1n a manner
similar to that of fuse 220 of the fifth embodiment of FIG.

7. More specifically, each of fuses 57, 58, 59 and 60 are
connected between switching transistors 42, 43, 44 and 45
and segment boosted signal lines SL,,, SL,;, SL,,, and
SL., respectively. By blowing out a fuse corresponding to
a memory cell group to be exchanged, a global boosted
signal line can be completely and easily disconnected from
a segment boosted signal line regardless of the conduction or
nonconduction of that switching transistor. Furthermore,
such a disconnection eliminates the need of a circuit for
generating a control signal ¢, that 1s shown 1 FIG. 15. Only
a simple circuit as that shown i FIG. 17 1s required.
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An eleventh embodiment will be described hereinafter.

In the ninth embodiment shown 1n FIG. 14, a switching,
transistor 1s provided corresponding to each memory cell
oroup SBMA and spare memory cell group SSBMA. It 1s
considered that the embodiments shown 1n FIGS. 1-6 may
be applied to a switching transistor. The present eleventh
embodiment 1s an application of the fourth embodiment of
FIG. 5 to the switching transistor provided corresponding to

cach memory cell group SBMA and spare memory cell
group SSBMA 1n the ninth embodiment shown 1n FIG. 14.

The first embodiment shown in FIG. 1, the second
embodiment shown 1n FIG. 3, the third embodiment shown
in FIG. 4, and the fourth embodiment shown 1n FIG. 5 relate
to the provision of a predetermined potential between a
boosted potential and the ground potential to a word driver.

By applying such an embodiment to the ninth embodiment
of FIG. 14, a semiconductor memory device 1s provided that
carries out an operation at a higher speed. In this case, not
only access of high speed, but also leakage from a segment
boosted signal line can be slightly compensated for accord-
ing to the embodiment of FIG. 5. Therefore, the memory cell
group belonging to the segment boosted signal line com-
pensated for the leakage does not have to be exchanged by
a spare memory cell group. Therefore, the exchange efli-
ciency 1s improved.

The chip area 1s as described in the ninth embodiment of
FIG. 4. It may be considered that the chip area for the
provision of each switching transistor i the circuit of FIG.
5 1s increased. However, the chip area 1s greater for the spare
memory cell group in comparison with a memory cell group
corresponding to the circuit shown in FIG. §. Therefore, 1t
can be considered that the chip area 1s eventually reduced.

Thus, by applying the fourth embodiment of FIG. 5 into
the ninth embodiment of FIG. 14, reduction in consumed
current and the chip area, and also improvement in the
exchange efliciency and access rate can be achieved.

FIG. 18 1s a block diagram schematically showing a
semiconductor memory device according to a twelfth
embodiment of the present mvention. FIG. 19 shows a
circuit for generating a boosted decode signal RX, (i=0, 1,
...,31,k=0, 1, 2, 3). In the following, components differing
from those shown in the ninth embodiment of FIG. 14 and
the circuit shown in FIG. 11 will be described.

Referring to FIG. 18, a boosted decode signal RX,, (i=0,
1,...,31,k=0, 1, 2, 3) is used instead of boosted potential
Vop, switching transistors 42, 43, 44 and 45, and control
signal ¢., 1 FIG. 14. In comparison with the embodiment
shown 1 FIG. 14 where each group of 64 word lines is
connected to the same segment boosted signal line, the
present twelfth embodiment has every fourth word lines
arranged 1n the same memory cell group. For example, word
lines WL, WL,, WL, . . . are included 1n one memory cell
oroup, and word lines WL ,, WL, WL, . . . are included in
another memory cell group. Therefore, one memory array
includes four memory cell groups. This means that the
concept of a memory cell group 1s not one that 1s divided
substantially as that shown 1n FIG. 14, and corresponds to a
more higher concept level.

The output signals of row decoder RD, are not the 252
signals of /WD, —~WD, .., but 63 signals of/WD,—/WD.,.
More specifically, the same signal of /WD, 1s applied to
word drivers DRV,—DRV, provided in word lines
WL,—RL,, respectively. For word drivers DRV, .,—DRV,, ..
provided 1n word lines WL,..—WL,.., respectively, the
same signal of /WD., 1s applied. Word drivers
DRV,—DRV, .. are word drivers shown 1n the seventh
embodiment of FIG. 10.
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Word drivers DRV ,—DRV,.. are set as a word driver
group DRVG,. Aword driver group DRVG,; (i=1, 2, . .., 31)
is provided with respect to another memory array MA; (i=1,
2, ...,31). Similarly, spare memory array SMA is divided
into four spare memory cell groups. A spare row decoder
SRD and a spare word driver group SDRVG are also
provided. Boosted decode signals SRX,, SRX,, SRX,, and

SRX,; are applied to spare word driver group SDRVG.

In order to exchange the spare memory cell group of spare
memory array SMA with the memory cell group of sub-
memory array MA, a fuse 301 and a resistor 303 as shown
in FIG. 19 are provided with respect to the circuit generating
boosted decode signal RX ., of FIG. 11. Fuse 301 1s con-
nected between power supply potential V-~ and a node P.
Resistor 303 1s connected between ground potential GND
and node P. By blowing out fuse 301 regardless of the level
of predecode signal x_, and memory array select signal x,
boosted decode signal RX, 1s fixed at a L level. Therefore,
the word line of a memory cell group belonging to boosted
decode signal RX,, fixed to a L level 1s not activated. The
no-longer used memory cell group 1s exchanged with a spare
memory cell group.

In the present embodiment, the memory array 1s divided
into sub memory arrays, and the spare memory array 1s

divided into spare sub memory arrays. Therefore, effects
identical to those of the ninth embodiment of FIG. 14 and the

tenth embodiment of FIG. 16 can be obtained regarding the
exchange efliciency and chip area.

Furthermore, because a word driver according to the
seventh embodiment shown 1n FIG. 10 1s used as a word
driver, high speed access 1s possible on account of reduction
of the circuit complexity of the row decoder and boosted
decode signal RX , that does not have to be delayed.

FIG. 20 1s a block diagram schematically showing a
semiconductor memory device according to a thirteenth

embodiment of the present invention. Components differing
from those of the twelfth embodiment of FIG. 18 will be
described.

A fuse 1s provided at each segment boosted signal line
SL;, (i=0, 1, . . ., 31, k=0, 1, 2, 3) shown in FIG. 19. More
specifically, a fuse 3035 1s provided at segment boosted signal
line SL,,, a fuse 307 1s provided at segment boosted signal
line SL,,, a fuse 309 1s provided at segment boosted signal

line SL,,, and a fuse 311 1s provided at segment boosted
signal line SL ;. These fuses 3035, 307, 309 and 311 carry out

a function 1dentical to that of fuse 301 of FIG. 19. The effects

of the present thirteenth embodiment are similar to those of
the twelfth embodiment of FIG. 18. In addition, the circuait

for generating boosted decode signal RX., 1s simplified as
that shown 1 FIG. 11. Therefore, the circuit structure 1s

further simplified.

The word driver of the thirteenth embodiment of FIG. 13
may be applied to a semiconductor memory device of FIGS.
18 and 20. In this case, the effects such as reduction 1n the
chip area of a space memory and a row decoder, improve-
ment 1n the exchange efficiency and access rate, suppression
of floating, and reduction of consumed current can be
achieved.

Although the present mvention has been described and
illustrated 1n detail, 1t 1s clearly understood that the same 1s
by way of illustration and example only and is not to be
taken by way of limitation, the spirit and scope of the present
invention being limited only by the terms of the appended
claims.
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What 1s claimed 1s:
1. A semiconductor memory device comprising:

a submemory array having a plurality of memory cells
connected to a plurality of word lines,

a global boosted line to which a boosted potential higher
than a power supply potential 1s supplied,

a segment boosted line provided corresponding to said
submemory array,

word line select means for selecting any of said plurality
of word lines,

word line activation means responsive to an output from
said word line select means for providing the potential
of said segment boosted line to a selected one of said
plurality of word lines to activate the same,

first switching means connected between said segment
boosted line and said global boosted line for selecting
an electrical connection of said segment boosted line
with said global boosted line, and

potential maintaining means for maintaining the potential
of said segment boosted line at a potential between
oround potential and said boosted potential provided to
said global boosted line.

2. The semiconductor memory device according to claim
1, further comprising detection means for detecting the
potential level of boosted potential applied to said global
boosted line,

wherein said potential maintaining means comprises

resistor means connected parallel to said first switching,
means, and

second switching means connected in series with said
resistor means for selecting an electrical connection of
said segment boosted line with said global boosted line
via said resistance means according to a detection
output of said detection means.
3. The semiconductor memory device according to claim
1, wherein said potential maintaining means comprises

a node to which a potential 1s provided between boosted
potential supplied to said global boosted line and
oround potential, and

diode means connected between said node and said seg-

ment boosted line.

4. The semiconductor memory device according to claim
3, wherein said potential maintaining means comprises fuse
means connected 1n series with said diode means.

5. A semiconductor memory device comprising:

a [memory] submemory array having a plurality of [sub-
memory] memory cells connected to a plurality of word

lines,
a global boosted line to which a boosted potential higher
than a power supply potential 1s supplied,

a segment boosted line provided corresponding to said
submemory array,

a row decoder for selecting any of said plurality of word
lines,

a plurality of word drivers, each connected between said
segment boosted line and each of said plurality of word
lines,

wherein each of said plurality of word drivers comprises

a first conductivity type transistor connected between said
segment boosted line and a word line corresponding to
cach of said plurality of word drivers, and having a
control electrode supplied with an output of said row
decoder,

a second conductivity type transistor having a first elec-
trode connected to said corresponding word line, a
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second electrode supplied with ground potential, and a
control electrode supplied with an output of said row
decode,

a switching transistor connected between said segment
boosted line and said global boosted line for being
turned on/oif according to a control signal applied to
the control electrode thereof,

control signal generating means for generating a control
signal applied to the control electrode of said switching
transistor, and

potential maintaining means for maintaining the potential
of said segment boosted line at a potential between
oground potential and said boosted potential applied to
said global boosted line.
6. The semiconductor memory device according to claim
S, wherein

said first conductivity type transistor included in each of
said plurality of word drivers comprises a first p
channel MOS transistor having a gate electrode sup-
plied with an output of said row decoder,

said second conductivity type transistor included 1n each
of said plurality of word drivers comprises an n channel
MOS transistor having a gate electrode supplied with
an output of said row decoder,

said switching transistor comprises a second p channel
MOS transistor having a gate electrode supplied with a
control signal generated by said control signal genera-
tion means, and

said potential maintaining means comprises a series ele-
ment including a resistor and a fuse, connected between
said global boosted line and said segment boosted line.
7. The semiconductor memory device according to claim
6, wherein said fuse of said series element 1s a fuse con-
nected parallel to said second p channel MOS ftransistor.
8. The semiconductor memory device according to claim
6, wherein said fuse of said series element 1s a fuse con-
nected 1 series with said second p channel MOS transistor.
9. The semiconductor memory device according to claim
S, wherein

said first conductivity type transistor included 1n each of
said plurality of word drivers comprises a first p
channel MOS ftransistor having a gate electrode sup-
plied with an output of said row decoder,

said second conductivity type transistor included 1n each
of said plurality of word drivers comprises an n channel
MOS transistor having a gate electrode supplied with
an output of said row decoder,

said switching transistor comprises a second p channel
MOS transistor having a gate electrode supplied with a
control signal generated by said control signal genera-
tion means,

said potential maintaining means comprises:

a power supply potential node to which a power supply
potential 1s supplied,

a series element including a diode element and a fuse,
and connected between said power supply potential
node and said segment boosted line [SL,)].

10. The semiconductor memory device according to claim
9, wherein said fuse of said series element 1s a fuse having
one end connected to said diode element and the other end
connected to said second p channel MOS transistor and said
segment boosted line.

11. The semiconductor memory device according to claim
9, wherein said fuse of said series element 1s a fuse having
one end connected to said diode element and said second p
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channel MOS transistor, and the other end connected to said
segment boosted line.

12. The semiconductor memory device according to claim
S, whereln

said first conductivity type transistor included in each of
said plurality of word drivers comprises a first p
channel MOS transistor having a gate electrode sup-
plied with an output of said row decoder,

said second conductivity type transistor included 1n each
of said plurality of word drivers comprises an n channel
MOS transistor having a gate electrode supplied with

an output of said row decoder,

said switching transistor comprises a second p channel
MOS transistor having a gate electrode supplied with a
control signal generated by said control signal genera-
tion means,

said potential maintaining means comprises
a first series element including a resistor and a fuse, and
connected between said global boosted line and said

segment boosted line,
a power supply potential node to which a power supply

potential 1s supplied, and
a second series element including a diode element and

a fuse, and connected between said power supply
potential node and said segment boosted line.

13. The semiconductor memory device according to claim

12, wherein said fuse of said second series element com-

prises a fuse having one end connected to said diode element
and the other [element] end connected to said second p
channel MOS transistor and said segment boosted line.

14. The semiconductor memory device according to claim
12, wherein said fuse of said second series element com-
prises a fuse having one end connected to said diode element
and said second p channel MOS transistor, and the other end
connected to said segment boosted line.

15. The semiconductor memory device according to claim
5, further comprising a detection circuit for detecting a
potential level of a boosted potential applied to said global
boosted line,

wherein said first conductivity type transistor includes in
cach of said plurality of word drivers comprises a first
p channel MOS ftransistor having a gate electrode

supplied with an output of said row decoder,

wherein said second conductivity type transistor included
in each of said plurality of word drivers comprises an
n channel MOS ftransistor having a gate electrode
supplied with an output of said row decoder,

wherein said switching transistor comprises a second p
channel MOS ftransistor having a gate electrode sup-
plied with a control signal generated by said control
signal generation means,

wherein said potential maintaining means comprises

a resistor connected parallel to said second p channel
MOS transistor,

a p channel MOS ftransistor controlled according to a
detected output of said detection circuit, connected 1n
series with said resistor, and connected between said
global boosted line and said segment boosted line via
saild resistor,

a power supply potential node to which a power supply
potential 1s supplied,

a diode element connected between said power supply
potential node and said segment boosted line, and

a fuse connected 1n series with said diode element.

16. A semiconductor memory device comprising a word
line activation means for activating a word line, wherein said
word line activation means comprises
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a [first,] first conductivity type transistor having a control
clectrode applied with a row decode signal, and a first
clectrode supplied with a boosted decode signal, and

a first second conductivity type transistor having a control
clectrode supplied with a row decode signal 1dentical to
said row [decoder] decode signal, and connected in
series with said [first] first conductivity type transistor.

17. The semiconductor memory device according to claim

[15] /6, wherein said word line activation means comprises
a second [first] second conductivity type transistor having a
control electrode supplied with an i1nversion signal of said
boosted decode signal, connected parallel to said first second
conductivity type transistor.

18. A semiconductor memory device comprising a word

driver for activating a word line, wherein said word driver

COMprises

a first p channel MOS transistor having a gate electrode
supplied with a row decode signal and a source elec-
trode supplied with a boosted decode signal, and

an n channel MOS ftransistor having a gate electrode
supplied with a row decode signal identical to said row
decode signal, and connected 1n series with said first p
channel MOS transistor.

19. The semiconductor memory device according to claim
18, wherein said word driver comprises a second n channel
MOS ftransistor having a gate electrode supplied with an
inversion signal of said boosted decode signal, and con-
nected parallel to said n channel MOS transistor.

20. A semiconductor memory device comprising a sub-
memory array having a plurality of memory cells connected
to a plurality of word lines, wherein said submemory array
comprises a plurality of memory cell groups, each of said
plurality of memory cell groups mncluding a predetermined
number of said plurality of word lines

a plurality of segment boosted lines each provided cor-
responding to each memory cell group, to which a
boosted potential high than a power supply potential 1s
selectively applied,

word line select means for selecting any of said plurality
of word lines, and

word line activation means responsive to an output of said

word line select means for providing the potential of
the segment boosted line to which said boosted poten-
tial 1s selectively applied to any of said predetermined
number of word lines included 1in each memory cell
group for activating the same, said word line activation
means including a plurality of word drivers provided
corresponding to said plurality of word lines respec-
tively and said plurality of segment boosted lines, each
of said word drivers including

(@) a p channel MOS transistor coupled between a
corresponding one of said plurality of segment
boosted lines and a corresponding one of said plu-
rality of word lines,

(b) a first n channel MOS transistor coupled between
the corresponding one of said plurality of word lines
and a low potential, and having a gate coupled to a
gate of said p channel MOS transistor, and

(c) a second n channel MOS transistor coupled
between the corresponding one of said plurality of
word lines and the low poteniial.

21. The semiconductor memory device according to claim
20, further comprising a global boosted line to which a
boosted potential higher than a power supply potential 1s
supplied, and

a plurality of switching means, each connected between

cach of said plurality of segment boosted lines and said
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global boosted line, for selecting an electrical connec-
tion of each said segment boosted line with said global
boosted line.

22. The semiconductor memory device according to claim
20, further comprising boosted decode signal generation
means for generating a boosted decode signal for selectively
supplying a boosted potential to said plurality of segment
boosted lines.

23. The semiconductor memory device according to claim
20, further comprising:

a spare memory array having a plurality of spare memory
cells connected to a plurality of spare word lines,

wherein said spare memory array coOmprises a spare
memory cell group, said spare memory cell group
including a predetermined number of said plurality of
spare word lines,

a spare segment boosted line provided corresponding to
said spare memory cell group, supplied with a boosted
potential which was to be applied to each segment
boosted line corresponding to each memory cell group
substituted with said spare memory cell group,

spare word line select means for selecting any of said
plurality of spare word lines,

spare word line activation means responsive to an output
of said spare word line select means for providing the
potential of said spare segment boosted line to any of
saild predetermined number of spare word lines
included in said spare memory cell group for activating,
the same, and

inhibiting means for inhibiting the provision of said
boosted potential to each segment boosted line corre-
sponding to said each memory cell group substituted
with said spare memory cell group.
24. The semiconductor memory device according to claim
23, further comprising:

a global boosted line to which a boosted potential higher
than said power supply potential 1s supplied,

a plurality of first switching means connected between
cach of said plurality of segment boosted lines and said
global boosted line for selecting an electrical connec-
tion of each of said plurality of segment boosted lines
with said global boosted line, and

second switching means connected between said spare
segment boosted line and said global boosted line for
selecting an electrical connection of said spare segment
boosted line with said global boosted line,

wherein said inhibiting means comprises a plurality of
fuse means each provided corresponding to said plu-
rality of first switching means for rendering non-
conductive each segment boosted line corresponding to
cach memory cell group substituted with said spare
memory cell group and said global boosted line.

25. The semiconductor memory device according to claim
24, wherein each of said plurality of fuse means comprises
a fuse for turning off each of said plurality of first switching
means.

26. The semiconductor memory device according to claim
24, wherein each of said plurality of fuse means comprises
a fuse connected 1n series with each of said plurality of first
switching means.

27. The semiconductor memory device according to claim
23, further comprising boosted decode signal generation
means for generating a boosted decode signal to be selec-
tively applied to said plurality of segment booted lines and
said spare segment boosted line,
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wherein said 1nhibiting means comprises a plurality of
fuse means, each provided corresponding to each of
said plurality of segment boosted lines for inhibiting
provision of a boosted decode signal to each of said
plurality of segment boosted lines corresponding to
cach of said plurality of memory cell groups substituted
with said spare memory cell group.

28. The semiconductor memory device according to claim
27, wherein each of said plurality of fuse means comprises
a fuse for preventing said boosted decode signal generation
means from generating a boosted decode signal.

29. The semiconductor memory device according to claim
27, wherein each of said plurality of fuse means comprises
a fuse provided on each of said plurality of segment boosted
lines.

30. A semiconductor memory device comprising;:

a submemory array having a plurality of memory cells
connected to a plurality of word lines,

wherein said submemory array comprises a plurality of
memory cell groups, each of said plurality of memory
cell groups 1ncluding a predetermined number of said
plurality of word lines,

a spare memory array having a plurality of spare memory
cells connected to a plurality of spare word lines,

wherein said spare memory array comprises a spare
memory cell group, said spare memory cell group
including a predetermined number of said plurality of
spare word lines,

a global boosted line to which a boosted potential higher
than a power supply potential 1s supplied,

a plurality of segment boosted lines each provided cor-
responding to each of said plurality of memory cell
oTOUPS,

a spare segment boosted line provided corresponding to
said spare memory cell group,

a row decode for selecting any of said plurality of word
lines,

a spare row decoder for selecting any of said plurality of
spare word lines,

a plurality of first switching transistors, each connected
between each of said plurality of segment boosted lines
and said global boosted line, for selecting an electrical
connection of each of said plurality of segment boosted
lines with said global boosted line,

a second switching transistor connected between said
spare segment boosted line and said global boosted line
for selecting an electrical connection of said spare
segment boosted line with said global boosted line,

a plurality of word drivers, each connected between each
of said plurality of segment boosted lines and said
plurality of word lines for transmitting the potential of
a segment boosted line connected to said global
boosted line according to an output of said row decoder
to any of said predetermined number of word lines
included 1in each memory cell group,

a plurality of spare word drivers, each connected between
said spare segment boosted line and each of said
plurality of spare word lines, for transmitting the poten-
t1al of spare word lines, for transmitting the potential of
a spare segment boosted line connected to said global
boosted line according to an output of said spare row
decoder to any of said predetermined number of spare
word lines 1ncluded 1n a corresponding spare memory
cell group, and

a plurality of fuses provided corresponding to each of said
plurality of first switching transistors to be programmed
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to always turn off each of said plurality of first switch-
Ing transistors.
31. A semiconductor memory device comprising:

a submemory array having a plurality of memory cells
connected to a plurality of word lines,

wherein said submemory comprises a plurality of memory
cell groups, each of said plurality of memory cell
groups 1ncluding a predetermined number of said plu-

rality of word lines,

a spare memory array having a plurality of spare memory
cells connected to a plurality of spare word lines,

wherein said spare memory array cOmprises a spare
memory cell group, said spare memory cell group
including a predetermined number of said plurality of
spare word lines,

a global boosted line to which a boosted potential higher
than a power supply potential 1s supplied,

a plurality of segment boosted lines each provided cor-
responding to each of said plurality of memory cell
oTOUpPS,

a spare segment boosted line provided corresponding to
said spare memory cell group,

a row decoder for selecting any of said plurality of word
lines,

a spare row decoder for selecting any of said plurality of
spare word lines,

a plurality of first switching transistors, each connected
between each of said plurality of segment boosted lines
and said global boosted line, for selecting an electrical
connection of each of said plurality of segment boosted
lines with said global boosted line,

a second switching transistor connected between said
spare segment boosted line and said global boosted line
for selecting an electrical connection of said spare
segment boosted line with said global boosted line,

a plurality of word drivers, each connected between each
of said plurality of segment boosted lines and said
plurality of word lines for transmitting the potential of
a segment boosted line connected to said global
boosted line according to an output of said row decoder
to any of said predetermined number of word lines
included 1 each corresponding memory cell group,

a plurality of spare word drivers, each connected between
said spare segment boosted line and each of said
plurality of spare word lines, for transmitting the poten-
tial of a spare segment boosted line connected to said
global boosted line according to an output of said spare
row decoder to any of said predetermined number of
spare word lines included 1n a corresponding spare
memory cell group, and

a plurality of fuses, each provided between said global
boosted line and each of said plurality of segment
boosted lines, connected 1n series with each of said

plurality of first switching transistors.
32. A semiconductor memory device comprising:

a submemory array having a plurality of memory cells
connected to a plurality of word lines;

a global boosted line to which a boosted potential higher
than a power supply potential 1s supplied;

a segment boosted line provided corresponding to said
submemory array;

word line select means for selecting any of said plurality
of word lines;

word line activation means responsive to an output from
said word line select means for providing the potential
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of said segment boosted line to a selected one of said
plurality of word lines to activate the same; and

switching means connected between said segment
boosted line and said global boosted line for selecting,
an electrical connection of said segment boosted line
with said global boosted line, wherein

said switching means 1s conductive 1in an active cycle of
saidd submemory array, and 1s non-conductive 1n a
standby cycle of said submemory array.

33. The semiconductor memory device according to claim

wherein

said potential maintaining means comprises a fuse having,
onc end connected to said resistor means and said
switching means, and the other end connected to said
segment boosted line.

34. A semiconductor memory device comprising;

a submemory array having a plurality of memory cells
connected to a plurality of word lines;

a global boosted line to which a boosted potential higher
than a power supply potential 1s supplied;

a scgment boosted line provided corresponding to said
submemory array;

word line select means for selecting any of said plurality
of word lines;

a plurality of word drivers responsive to an output from
said word line select means for providing the potential
of said segment boosted line to a selected one of said
plurality of word lines to activate the same,

wherein each of said plurality of word drivers i1s con-
nected between said segment boosted line and each of
said plurality of word lines, and wherein each of said
plurality of word drivers comprises,

a first conductivity type transistor connected between said
segment boosted line and a word line corresponding to
cach of said plurality of word drivers, and having a
control electrode supplied with an output of said word
line [selecting] select means, and

a second conductivity type transistor having a first elec-
trode connected to said corresponding word line, a
second electrode supplied with ground potential, and a
control electrode supplied with an output of said word
line [selecting] select means; and

a switching means connected between said segment
boosted line and said global boosted line for selecting,
an eclectrical connection of said segment boosted line
with said global boosted line, wherein

said switching means 1s conductive in an active cycle of
saidd submemory array, and 1s non-conductive 1n a
standby cycle of said submemory array.

35. A semiconductor memory device comprising;

a submemory array having a plurality of memory cells
connected to a plurality of word lines;

a global boosted line to which a boosted potential higher
than a power supply potential 1s supplied;

a scgment boosted line provided corresponding to said
submemory array;

word line select means for selecting any of said plurality
of word lines;

a plurality of CMOS word drivers responsive to an output
from said word line select means for providing the
potential of said segment boosted line to a selected one
of said plurality of word lines to activate the same,

wherein each of said plurality of CMOS word drivers 1s
connected between said segment boosted line and each
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of said plurality of word lines, and wherein each of said
plurality of CMOS word drivers comprises,

a first conductivity type transistor connected between said
segment boosted line and a word line corresponding to
cach of said plurality of word drivers, and having a
control electrode supplied with an output of said word
line selecting means, and

a second conductivity type transistor having a first elec-
trode connected to said corresponding word line, a
second electrode supplied with ground potential, and a
control electrode supplied with an output of said word
line selecting means;

switching means connected between said segment
boosted line and said global boosted line for selecting
an electrical connection of said segment boosted line
with said global boosted line, wherein

said switching means 1s conductive 1n an active cycle of
said submemory array, and is non-conductive [is] in a
standby cycle of said submemory array; and

potential maintaining means for maintaining the potential
of said segment boosted line at a potential between
oround potential and said boosted potential provided to
said global boosted line.
36. The semiconductor memory device according to claim
35, wherein

said potential maintaining means comprises a resistor and
a fuse connected 1n series.

37. The semiconductor memory device according to claim
16, wherein said first, first conductivity type transistor
includes a back gate node which 1s biased to a boosted
potential.

38. A semiconductor memory device comprising:

a memory array including a plurality of submemory
arrays, each submemory array having a plurality of
memory cells arranged 1 rows and columns and a
plurality of word lines arranged in the corresponding
TOWS;

a plurality of segment boosted lines, each provided cor-
responding to each submemory array, respectively, to
which a boosted potential higher than a power supply
potential 1s selectively applied,

a plurality of row decoders, each provided corresponding
to each submemory array, respectively, and for select-
ing any of said plurality of word lines arranged 1n the
corresponding submemory array, and

a plurality of word driver groups each provided corre-
sponding to each submemory array, respectively, each
word driver group including a plurality of word drivers,
cach word driver provided corresponding to each word
line of the corresponding [sub memory] submemory
array and responsive to an output of the corresponding,
row decoder for applying the boosted potential of the
corresponding segment boosted line to the correspond-
ing word line of the corresponding submemory array.

39. A semiconductor memory device according to claim

38, further comprising a global boosted line supplied a
boosted potential higher than said power supply potential,
and a plurality of P channel MOS transistor each provided
corresponding to each segment boosted line, respectively,
and connected between the corresponding segment boosted
line and said global boosted line.

40. A semiconductor memory device according to claim

39, turther comprising

a plurality of high resistance elements each provided
corresponding to each segment boosted line,
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respectively, and connected between the corresponding
segment boosted line and a node supplied potential.
41. A semiconductor memory device according to claim
40, wherein said node supplied potential 1s connected to said
global boosted line.
42. The semiconductor memory device according to claim
20, wherein

said second n channel MOS transistor is turned on when
the corresponding one of said plurality of segment
boosted lines 1s supplied with the low potential.
43. A semiconductor memory device comprising a word
line activation means for activating a word line, wherein
said word line activation means comprises

a first conductivity type transistor having a control elec-
trode applied with a row decode signal, and a first
electrode supplied with a boosted decode signal, and

a second conductivity type transistor having a control
electrode supplied with a row decode signal corre-
sponding to said row decode signal, and connecited in
series with said first conductivity type transistor.

44. The semiconductor memory device according to claim

43, wherein said word line activation means comprises a
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second, second conductivity type transistor having a control
electrode supplied with an inversion signal of said boosted
decode signal, connected parallel to said second conduc-
[IVILy [ype [ransisior.

45. A semiconductor memory device comprising a word

driver for activating a word line, wherein said word driver
COMprises

a first p channel MOS transistor having a gate electrode
supplied with a row decode signal and a source elec-
trode supplied with a boosted decode signal, and

an n channel MOS transistor having a gate electrode
supplied with a row decode signal corresponding to
said row decode signal, and connected in series with
said first p channel MOS transistor:

46. The semiconductor memory device according to claim
45, wherein said word driver comprises a second n channel
MOS transistor having a gate electrode supplied with an
inversion signal of said boosted decode signal, and con-
nected parallel to said n channel MOS transistor.
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