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(57) ABSTRACT 

A semiconductor memory device according to the present 
invention where the entire memory area determined by an 
array of memory cells is divided into a plurality of memory 
areas comprises at least one relief memory area for redun 
dancy relieving a fault memory area which contains a fault 
memory cell, a fault address storing means in which a fault 
address is stored, a comparator circuit for comparing an 
address of the memory area specified by an input address 
with the fault address and when the input address corre 
sponds to the fault address, selecting the corresponding 
relief memory area, wherein the comparator circuit selects 
the corresponding relief memory area upon receiving from 
the outside a relief memory area select signal indicative of 
selection of the relief memory area even when the address of 
the memory area specified by the address input does not 
correspond to the fault address. 
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SEMCONDUCTOR MEMORY DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This Nonprovisional application claims priority 
under 35 U.S.C. S 119(a) on Patent Application No. 2005 
145682 filed in Japan on May 18, 2005, the entire contents 
of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a technology for 
relieving the fault memory area in a semiconductor memory 
device which is not correctly conductive and particularly to 
a redundancy relief technology for two or more semicon 
ductor memory devices assembled in a single package. 
0004 2. Description of the Related Art 
0005. A semiconductor memory device having at least an 
array of memory cells arranged in a row-and-column matrix 
may produce a fault in units of memory cells, rows, col 
umns, or memory blocks which consists of rows and col 
umns. In order to increase the productivity of a storage 
apparatus, there hence have been proposed and known a 
variety of relief technologies for the fault memory areas 
(referred to as relief units). 
0006. One type of the known relief technologies is a 
redundancy relief technology. The redundancy relief tech 
nology is arranged in which an array of memory cells are 
accompanied with a desired number of redundancy rows or 
columns. This allows any fault row or column including a 
fault memory cell(s) or any entirely fault row or column to 
be replaced by the redundancy row or column. More par 
ticularly, the address of a fault row or column has been 
stored in a fault address storing means and read out for 
comparison with the input address received from the out 
side. When the input address corresponds to the address of 
the fault row or column saved in the fault address storing 
means, its relevant redundancy row or column can auto 
matically be picked up for replacement. 
0007 Another redundancy relief technology may be pro 
vided as known a block redundancy relief technology where 
a fault memory block comprising a number of the memory 
cells is replaced by the redundancy block. 
0008 More particularly, the block redundancy relief 
technology permits the address of a fault block to be saved 
in each semiconductor memory device in advance, as shown 
in FIG. 6. In addition, as the input address has been received 
from the outside, its block address is compared with the 
address of the fault block saved in the fault address storing 
means. Then, when the two addresses are equal, their 
corresponding redundancy block is automatically selected. 
0009. The semiconductor memory device shown in FIG. 
6 will now be explained which includes a group of memory 
blocks B1 to B4 and a redundancy block B5, assuming that 
the memory block B2 is a fault block. The address of the 
memory block B2 is saved as a fault block address in the 
fault address storing means 71 in advance. When the address 
input is received at an address buffer 72, its block address is 
transferred to an address matching circuit 73 where it is 
compared with the fault block address saved in the fault 
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address storing means 71. When the block address in the 
input address corresponds to the fault block address, the 
action of an address decoder 74 for selecting the memory 
block B2 is canceled and the redundancy block select signal 
RS is released for selecting the redundancy block B5. If 
there is discrepancy between the two addresses, the address 
decoder 74 releases a decoded signal for selecting the 
memory block B2. This signal allows the selection of the 
block determined by the address received at the address 
buffer 72 and disables the redundancy block select signal RS 
for selection of the redundancy block. The fault address 
storing means 71 is implemented by a non-volatile memory 
which is fusible or electrically re-writable. 
0010 FIG. 7 illustrates an arrangement of the storage 
apparatus including a pair of semiconductor memory 
devices 7a and 7b, such as shown in FIG. 6, and an external 
controller 6. Any of the two semiconductor memory devices 
7 is selectively enabled for operation. If one of the two 
semiconductor memory devices 7 contains two or more fault 
blocks, it can replace only one fault block with its single 
redundancy block and thus its usable memory capacity is 
decreased. Consequently, with the other semiconductor 
memory device 7 containing no fault block and remaining at 
no use of its redundancy block, the storage apparatus will 
save seven blocks to be applicable out of all the ten blocks. 
0011. Also, a further redundancy relief technology is 
disclosed in the form of a semiconductor memory device 
which includes an address translating circuit for fixedly 
translating the address from the fault block to the redun 
dancy block (See Japanese Patent Laid-open Publication No. 
2001-256793, for example). When receiving the address of 
a fault block from the outside, the disclosed semiconductor 
memory device instructs its address translating circuit to 
translate the address from the fault block to the redundancy 
block for selecting and permitting the redundancy block to 
replace the fault block. The semiconductor memory device 
aims to prevent the increase of the chip size due to the fuse 
circuit and the access time. 

0012 However, the redundancy relief technology dis 
closed in the Publication, No. 2001-256793, is not advan 
tageous because no more of the fault blocks than the number 
of redundancy blocks prepared in each semiconductor 
memory device can be relieved. When any one of the 
semiconductor memory devices assembled in a single pack 
age contains more fault blocks than the number of redun 
dancy blocks, the package itself will be judged and dis 
carded as a fault package. 
0013 A modification is proposed in the form of a semi 
conductor memory device which includes a group of 
memory units, each comprising a number of memory blocks 
and a redundancy block, and a controller for translating the 
address from the fault block in each memory unit to the 
redundancy block (as disclosed in, e.g., Japanese Patent 
Laid-open Publication No. (Heisei)10-27138). The modified 
redundancy relief technology is designed for controlling the 
entire of each memory unit as a whole, where the relief 
action is made on the block-by-block basis. 
0014 While the semiconductor memory device disclosed 
in the Publication No. (Heisei)10-27138) permits the redun 
dancy blocks saved in the other semiconductor memory 
devices to be effectively utilized for replacement since its 
controlling action is based on the entirety of each memory 
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unit, it has however to translate the address from each of the 
fault blocks to the redundancy block. This will increase the 
access time for translating of the address and also make the 
redundancy relief circuit troublesome in the fabrication. 
Recently, since a plurality of the semiconductor memory 
devices are commonly assembled in a single package, it is 
now desired that the redundancy relief technology is 
improved for increasing the productivity and simplifying the 
algorithm of the redundancy relief. 

SUMMARY OF THE INVENTION 

0.015 The present invention has been developed in view 
of the foregoing aspects and its object is to provide a 
redundancy relief technology for increasing the productivity 
and simplifying the algorithm of the redundancy relief while 
utilizing the redundancy relief memory areas in the other 
semiconductor memory devices being not used. 
0016 For achievement of the above object, a semicon 
ductor memory device according to the present invention 
includes at least an array of memory cells arranged in a row 
and column matrix, where the entire memory area deter 
mined by the array of the memory cells is divided into a 
plurality of memory areas. The semiconductor memory 
device further includes at least one relief memory area for 
redundancy relieving a fault memory area which contains a 
fault memory cell when the fault memory cell exists in the 
certain memory area, a fault address storing means in which 
a fault address specifying the fault memory area is stored, a 
comparator circuit for comparing an address of the memory 
area determined by an input address with the fault address 
and when the input address corresponds to the fault address, 
selecting the corresponding relief memory area. Even when 
the address of the memory area specified by the address 
input does not correspond to the fault address stored in the 
fault address storing means, the comparator circuit selects 
the corresponding relief memory area upon receiving from 
the outside a relief memory area select signal indicative of 
selection of the relief memory area. 
0017 For achievement of the above object, an external 
controller according to the present invention is provided for 
delivering the relief memory area select signal to each of the 
semiconductor memory devices. The external controller 
comprises a specific fault address storage for storing a 
specific fault address which specifies the fault memory area 
in each of the semiconductor memory devices to be replaced 
by the relief memory area stored in another semiconductor 
memory device, a comparator for comparing the input 
address with each of the specific fault address stored in the 
specific fault address storage and when the input address 
corresponds to the specific fault address, delivering the relief 
memory area select signal to the other semiconductor 
memory device which contains the corresponding relief 
memory area, and a select signal generator for, when the 
input address corresponds to the specific fault address, 
delivering a chip select signal to the other semiconductor 
memory device which contains the corresponding relief 
memory area. 

0018 For achievement of the above object, a storage 
apparatus according to the present invention comprises a 
plurality of the semiconductor memory devices and the 
external controller. 

0.019 According to the present invention, the semicon 
ductor memory device allows its relief memory area to be 
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selectively picked up by the relief memory area select signal 
for selecting its relief memory area received from the 
outside. As the result, the relief memory area remaining not 
used can be utilized favorably in each device while no 
translation of the address is required. As the duration of time 
required for the translation of the address is eliminated, the 
redundancy relief algorithm can be simplified. Also, since 
the semiconductor memory device according to the present 
invention is operable independently, it can be increased in 
the range of the application and permit the storage apparatus 
according to the present invention to be improved in the 
freedom of design. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a block diagram of a storage apparatus 
showing one embodiment of the present invention; 
0021 FIG. 2 is a block diagram of a semiconductor 
memory device showing another embodiment of the present 
invention; 
0022 FIG. 3 is a circuitry diagram of an address match 
ing circuit in the storage apparatus according to the present 
invention; 
0023 FIG. 4 is a circuitry diagram of a CE select signal 
generator circuit in the storage apparatus according to the 
present invention; 
0024 FIG. 5 is a schematic view of a data structure in a 
specific fault address storage according to the present inven 
tion; 
0025 FIG. 6 is a block diagram of a semiconductor 
memory device according to the conventional technique; 
and 

0026 FIG. 7 is a block diagram of a storage apparatus 
according to the conventional technique. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0027. A storage apparatus (referred to as an inventive 
apparatus hereinafter), a semiconductor memory device, and 
an external controller will be described in the form of 
embodiments of the present invention will be described 
referring to the relevant drawings. 

First Embodiment 

0028. The inventive apparatus of the first embodiment 
comprises a plurality of semiconductor memory devices 5 
and an external controller 1, as shown in FIG. 1. In this 
embodiment, it is now assumed that one package includes 
two semiconductor memory devices 5a and 5b, and a fault 
block which fails to be replaced in one of the two semicon 
ductor memory devices 5 is replaced by a redundancy block 
in the other of the two semiconductor memory devices 5. 
0029. A construction of the semiconductor memory 
device 5 according to the present invention will first be 
described referring to FIG. 2. 
0030 The semiconductor memory device 5 includes at 
least one array of memory cells arranged in a row-and 
column matrix. More particularly, the semiconductor 
memory device 5 comprises a group of memory blocks B1 
to B4 as the arrays of memory cells, a redundancy block B5 
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acting as the relief memory area, a fault address storing 
means 51, and an address matching circuit 53 acting as a 
comparator circuit. The semiconductor memory device 5 in 
this embodiment comprises an address buffer 52, an address 
decoder 54, a sense amplifier 55, and an output buffer 56 for 
operating the fundamental functions of the semiconductor 
memory device 5. The semiconductor memory device 5 
commonly receives an external address signal and a relief 
memory area select signal and independently receives a CE 
signal which acts as a chip select signal. 
0031. As shown in FIG. 2, the semiconductor memory 
device 5 of the embodiment has the four blocks B1 to B4 
accompanied with the single redundancy block B5. The 
single redundancy block B5 is identical in the size to each 
of the four blocks B1 to B4 and can thus be replaced by any 
fault containing one of the four blocks B1 to B4. This 
description of the redundancy relief technology on the 
block-by-block basis will hence be made with any fault 
containing block (memory area) to be replaced by the 
redundancy block B5. It is noted that the semiconductor 
memory device 5 has been subjected to a function test and 
its test result determines the fault address for specifying a 
fault memory block where a fault memory cell exists. It is 
then assumed that the blocks B2 and B4 are found as fault 
blocks in the semiconductor memory device 5a while no 
fault exists in the other semiconductor memory device 5b. 
0032. The fault address storing means 51 saves the fault 
address of locating each fault memory area. The fault 
address presents an address determined by the function test. 
The fault address storing means 51 in the semiconductor 
memory device 5a saves the fault address of one of the two 
blocks B2 and B4 (or example, the block B2 in this 
embodiment) to be replaced by the redundancy block B5. 
The address of the other fault block (the block B4) is 
temporarily saved in a tester employed for the function test 
or any array of memory cells of the semiconductor memory 
devices 5a and 5b before duly registered in a specific fault 
address storage 2 of the external controller 1. No fault 
address is saved in the fault address storing means 51 of the 
semiconductor memory device 5b. 
0033. The address matching circuit 53 is arranged to 
select the redundancy block B5 upon receiving from the 
outside the relief memory area select signal which indicates 
the section of the redundancy block B5 (a relief memory 
area), regardless of discrepancy between the address of a 
memory block determined by the address input and the fault 
address saved in the fault address storing means 51. The 
address matching circuit 53 operates the known action of 
redundancy relief function, that is, comparison between the 
address of a memory block determined by the input address 
and the fault address and selection of the redundancy block 
B5 when the two are identical. 

0034. The action of the semiconductor memory device 5 
will be described referring to FIG. 2. 
0035. When the CE signal (chip select signal) is turned to 
“1” with the relief memory area select signal remaining at 
“1”, the address matching circuit 53 in the semiconductor 
memory device 5 releases a redundancy block select signal 
RS for selecting the redundancy block B5 regardless of the 
block address input. Alternatively, when the CE signal is 
turned to “1” with the relief memory area select signal 
remaining at “0”, the address matching circuit 53 selects the 

Nov. 23, 2006 

memory block determined by the block address input from 
the address decoder 54. When finding that the selected block 
is identical to the fault block saved in the fault address 
storing means 51, the address matching circuit 53 releases 
the redundancy block select signal RS for replacing the 
selected block with the redundancy block B5. 
0036 More specifically, the block B2 in the semiconduc 
tor memory device 5a is replaced by the redundancy block 
B5 in the semiconductor memory device 5a by the known 
manner while the block B4 in the semiconductor memory 
device 5a is replaced by not the redundancy block B5 in the 
semiconductor memory device 5a but the redundancy block 
B5 in the other semiconductor memory device 5b. 
0037. When receiving the CE signal of “1” and the block 
address indicative of B 1 or B3, the semiconductor memory 
device 5a enables the memory blocks B 1 or B3 to be read 
out or written with a data by any other control signal Such 
as an OE signal commanding the output of data from the 
semiconductor memory device 5 or a WE signal (not shown) 
commanding the input of data from the semiconductor 
memory device 5. On the other hand, when receiving the CE 
signal of “1” and the block address indicative of B2 which 
is a fault block, the semiconductor memory device 5a 
disables the memory block B2 but enables the redundancy 
memory blocks B5 to be read out or written with a data. This 
permits the semiconductor memory device 5a to be correctly 
read out or written with a data, except the memory block B4. 
in response to an external read-out or write-in command. 
0038. The semiconductor memory device 5b selects the 
relief memory area (the redundancy block B5) when the 
relief memory area select signal is at “1” regardless of 
discrepancy between the input address and the fault address 
saved in the fault address storing means 51. More specifi 
cally, when the CE signal (the chip select signal) is turned 
to “1” with the relief memory area select signal of “1”, the 
address matching circuit 53 releases the redundancy block 
select signal RS for selection of the redundancy block B5. 
0039 The semiconductor memory device 5b operates a 
common action when the relief memory area select signal is 
at “0”. More specifically, when receiving the block address 
indicative of any of the memory blocks B1 to B4 with the CE 
signal of “1”, the semiconductor memory device 5b enables 
the memory block determined by the block address to be 
read out or written with a data in response to the input of any 
other control signal such as the OE signal or the WE signal 
(not shown). 
0040. The action of the external controller 1 according to 
the present invention will now be described referring to 
FIGS. 1, 3, and 4. The external controller 1 is separately 
fabricated and then assembled together with the two semi 
conductor memory devices. 5a and 5b as surface mounted 
and wired in the same package. Alternatively, the external 
controller 1 may be pre-installed in the storage apparatus 
during the manufacturing process. 
0041. The external controller 1 is arranged to deliver the 
relief memory area select signal to each of the semiconduc 
tor memory devices. 5a and 5b separately as including a 
specific fault address storage 2, an address matching circuit 
3 which acts as a comparator, and a CE signal generator 
circuit 4 which acts as a select signal generator. 
0042. The specific fault address storage 2 comprises an 
array of nonvolatile memory cells such as mask ROM cells, 
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EEPROM cells, or fusible ROM cells for storage of the 
specific fault address indicating a specific memory area 
which assigns the relief memory area in the other of the two 
semiconductor memory devices 5. Once a fault block has 
been determined through the function test of the semicon 
ductor memory devices 5, its address is saved in the specific 
fault address storage 2. Before the specific fault address is 
saved in the specific fault address storage 2 after the function 
test of the semiconductor memory devices. 5a and 5b, it is 
temporarily held in the tester or either of the two semicon 
ductor memory devices. 5a and 5b. 
0.043 More particularly, the specific fault address to be 
saved in the specific fault address storage 2 includes a chip 
number C and its address A where the fault block exits as is 
to be replaced by the redundancy block B5 in the other 
semiconductor memory device 5. FIG. 5a illustrates a data 
structure of the specific fault address storage 2 where the 
chip number C is saved as the uppermost bits while the 
address A is saved as the lowermost bits in a non-volatile 
manner. Since the two semiconductor memory devices 5 are 
provided in a pair in the embodiment, the data length of the 
chip number C is one bit. The chip number C saved in the 
relief address storage 2 is Zero, C=0, when the semiconduc 
tor memory device 5a contains a fault block. Alternatively, 
the chip number C is one, C=1, when the semiconductor 
memory device 5b contains a fault block. 
0044 Since the block B4 in the semiconductor memory 
device 5a is replaced for relief by the redundancy block B5 
in the semiconductor memory device 5b, the specific fault 
address storage 2 in this embodiment has a field filled with 
the chip number C at “0” and a field filled with the fault 
block address A indicating the address of the block B4, as 
shown in FIG. 5b. 

0045. The address matching circuit 3 compares the input 
address with the specific fault address saved in the specific 
fault address storage 2 and when the input address corre 
sponds to the specific fault address, delivers the relief 
memory area select signal to the semiconductor memory 
device 5 which has the redundancy block B5 (the relief 
memory area). 
0046 FIG. 3 illustrates a specific arrangement of the 
address matching circuit 3. As shown in FIG. 3, the address 
matching circuit 3 includes a comparator 31 which releases 
a signal of “1” when the external input address corresponds 
to the specific fault address received from the specific fault 
address storage 2 and a signal of “0” when not. When the 
input address received from the outside is indicative of the 
address of the block B4 in the semiconductor memory 
device 5a, the output of the comparator 31 in the address 
matching circuit 3 is at “1”. 
0047 Also when receiving an external CE1 signal, an 
external CE2 signal, a chip number, and an external input 
address along with the signal from the specific fault address 
storage 2, the address matching circuit 3 delivers the relief 
memory area select signal. In fact, when the fault block is 
selected to be replaced with the redundancy block B5 in the 
other semiconductor memory device 5 from the examination 
of the external CE1 signal, the external CE2 signal, the chip 
number, and the external input address, the relief memory 
area select signal is released. 
0.048. Then, the action of the address matching circuit 3 
will be described in more detail referring to FIG. 3. When 
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the fault block to be replaced by the redundancy block B5 in 
the semiconductor memory device 5b is found in the semi 
conductor memory device 5a with the chip number C of the 
specific fault address saved in the specific fault address 
storage 2 remaining at “0”, both the nodes N1 and N2 are 
turned to “0” with the external CE1 signal at “1” and the 
external CE2 signal at “0”. Also, when the external input 
address corresponds to the specific fault address received 
from the specific fault address storage 2, the output of the 
comparator 31 is turned to “1” thus establishing the node N3 
at “0” and the relief memory area select signal at “1”. 
Similarly, when the fault block to be replaced by the 
redundancy block B5 in the semiconductor memory device 
5a is found in the semiconductor memory device 5b with the 
chip number C of the specific fault address saved in the 
specific fault address storage 2 remaining at “1”, both the 
nodes N1 and N2 are turned to “O'” with the external CE1 
signal at “0” and the external CE2 signal at “1”. Also, when 
the external input address corresponds to the specific fault 
address received from the specific fault address storage 2, 
the output of the comparator 31 is turned to “1” thus 
establishing the node N3 at “0” and the relief memory area 
select signal at “1”. In either case, when both the external 
CE1 signal and the external CE2 signal are at “0”, the relief 
memory area select signal is at “0”. 

0049. In this embodiment, when the external CE1 signal 
received by the semiconductor memory device 5a is at “1” 
and the external CE2 signal received by the semiconductor 
memory device 5b is at “0” with the external input address 
indicating the address of the block B4 in the semiconductor 
memory device 5a, the relief memory area select signal is 
released at “1”. More specifically, when the external CE1 
signal and the external CE2 signal are at “1” and “O'” 
respectively with the chip number Cremaining at “0”, both 
the nodes N1 and N2 are turned to “O’. With the external 
input address indicating the address of the block B4 in the 
semiconductor memory device 5a, the output of the com 
parator 31 is at “1” thus establishing the node N3 at “0” and 
the relief memory area select signal at “1”. 

0050. When informed by the address matching circuit 3 
that the input address corresponds to the specific fault 
address, the CE signal generator circuit 4 delivers the chip 
select signal to the semiconductor memory device 5 having 
the redundancy block 5B. 

0051 FIG. 4 illustrates a specific arrangement of the CE 
signal generator circuit 4. As shown in FIG. 4, the CE signal 
generator circuit 4 in the embodiment passes directly the 
external CE1 signal and the external CE2 signal there 
through as an internal CE1 signal and an internal CE2 signal 
respectively when the relief memory area select signal is at 
“0”. When the relief memory area select signal is at “1”, the 
external CE1 signal and the external CE2 signals are 
released as an internal CE2 signal and an internal CE2 signal 
respectively. 

0052 The relief memory area select signal is indicative 
of selecting the fault memory block in one of the two 
semiconductor memory devices 5 to be replaced by the 
redundancy block B5 in the other semiconductor memory 
device 5 and thus received by each of the semiconductor 
memory devices 5. The redundancy block B5 which is saved 
and remains unused in the semiconductor memory device 5 
(5b in this embodiment) can be selected only when the relief 
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memory area select signal is received along with the CE 
signal. This allows the two semiconductor memory devices 
5 to be used alternatively. 

Another Embodiment 

0053 Another embodiment of the present invention will 
be described in the form of apparatus and method. 

0054 (1) The semiconductor memory devices 5 are iden 
tical in the number of the memory blocks, but not limited, to 
each other in the previous embodiment. Similarly, the semi 
conductor memory devices 5 are identical in the number of 
the redundancy blocks, but not limited, to each other. The 
present invention allows each of the semiconductor memory 
devices 5 to include a desired number of the memory blocks 
as well as a desired number of the redundancy blocks 
depending on the construction and function of the storage 
apparatus. 

0055. In case that the semiconductor memory device 5 
has more than one of the redundancy blocks, the relief 
memory area select signal may carry a number of bits 
enough to identify and select each of the redundancy blocks 
from the semiconductor memory device 5. 

0056 (2) The present invention is intended for, but not 
limited to, the relief of each memory block or on the 
block-by-block basis with the use of the redundancy block. 
Alternatively, the relief of each row or each column may be 
made using a redundancy row or redundancy column respec 
tively. In the latter case, the address and chip number for 
identifying the fault row or column is saved in the specific 
fault address storage 2 of the external controller 1. When 
receiving the input address indicating the fault row or 
column to be replaced by the relief memory area in the other 
semiconductor memory device 5, the external controller 1 
delivers the chip select signal and the relief memory area 
select signal to the other semiconductor memory device 5 
which has the relief memory area arranged to replace the 
fault row or column. Accordingly, the redundancy row or 
column saved in the relief memory area of the other semi 
conductor memory device 5 can selectively be picked up for 
replacing the fault row or column. 

0057 Although the present invention has been described 
in terms of the preferred embodiments, it will be appreciated 
that various modifications and alterations might be made by 
those skilled in the art without departing from the spirit and 
scope of the invention. The invention should therefore be 
measured in terms of the claims which follow. 
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What is claimed is: 
1. A semiconductor memory device comprising: 
an array of memory cells arranged in a row and column 

matrix: 
at least one relief memory area for redundancy relieving 

a fault memory area which contains a fault memory cell 
when the entire memory area determined by the array 
of the memory cells is divided into a plurality of 
memory areas and the fault memory cell exists in the 
certain memory area; 

a fault address storing means in which a fault address 
specifying the fault memory area is stored; and 

a comparator circuit for comparing an address of the 
memory area specified by an input address with the 
fault address and when the input address corresponds to 
the fault address, selecting the corresponding relief 
memory area, wherein 

the comparator circuit selects the corresponding relief 
memory area upon receiving from the outside a relief 
memory area select signal indicative of selection of the 
relief memory area even when the address of the 
memory area specified by the address input does not 
correspond to the fault address stored in the fault 
address storing means. 

2. An external controller which delivers a relief memory 
area select signal to each of a plurality of the semiconductor 
memory devices according to claim 1 comprising: 

a specific fault address storage for storing a specific fault 
address which specifies the fault memory area in each 
of the semiconductor memory devices to be replaced by 
the relief memory area stored in another semiconductor 
memory device; 

a comparator for comparing an input address with each of 
the specific fault address stored in the specific fault 
address storage and when the input address corresponds 
to the specific fault address, delivering the relief 
memory area select signal to the other semiconductor 
memory device which contains the corresponding relief 
memory area; and 

a select signal generator for delivering a chip select signal 
to the other semiconductor memory device which con 
tains the corresponding relief memory area when the 
input address corresponds to the specific fault address. 

3. A storage apparatus comprising a plurality of the 
semiconductor memory devices according to claim 1 and the 
external controller according to claim 2. 
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