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SEMICONDUCTOR MEMORY DEVICE HAVING 
DISTURB TEST CIRCUIT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to a semi 
conductor memory device, and in particular to a disturb test 
system using a ?exible redundancy technique for a high 
density semiconductor memory device and the like semi 
conductor integrated circuit having a redundant construc 
tion. 

[0003] 2. Description of the Prior Art 

[0004] In a conventional semiconductor memory device, 
in order to improve a yield or recovery, When there exists a 
defect in the memory device, the defective element is 
repaired by replacement With a correct element of a redun 
dant circuit, using such as a laser trimming method. There 
fore, the memory device per se must be previously provided 
With a redundant circuit block. 

[0005] FIG. 8 shoWs an example of a conventional 
memory cell array construction of a redundant distribution 
type. In the construction of this type, the memory cell array 
is comprised of a plurality of memory sub array blocks 
(SABO to SAB3). The sub array blocks include correspond 
ing normal blocks (NBLO to NBL3) and corresponding 
redundant blocks (RBLO to RBL3) Which are controlled 
upon receipt of address selection signals from corresponding 
program circuits (PRO0 to PROS). Each of the normal 
blocks is formed of normal memory cells and each of the 
redundant blocks is formed of redundant cells. 

[0006] In recent years, in order to improve a yield With 
reduction in chip area, there is developed a ?exible redun 
dancy construction of a shared redundancy type as shoWn in 
FIG. 9. In this construction, a plurality of redundant blocks 
are concentrated as one redundant block RBL located in one 

particular memory sub array block (e.g., SAB2 in FIG. 9) 
and replacement of a defect element in a normal block in one 
memory sub array is executed using a redundant element 
provided in the redundant block. 

[0007] When a redundant element is to be used, a corre 
sponding spare Word line enable signal SWLE is activated 
and a corresponding normal Word line enable signal NWLE 
is inactivated. On the contrary, When a redundant element is 
not to be used, a spare Word line enable signal SWLE is 
inactivated and a corresponding normal Word line enable 
signal NWLE is activated. 

[0008] In a usual redundant replacement, selection of 
using a redundant element in place of a normal defective 
element is executed by a knoWn technique of bloWing a fuse 
in a laser trimmer for electrically melting a non-use fuse and 
connecting another fuse to be used in a program circuit, 
thereby controlling the selection of a redundant circuit in 
accordance With an address to be replaced. 

[0009] Thus, in the conventional semiconductor memory 
device, repair efficiency is enhanced and the occurrence of 
a defective product is prevented by replacement of a defect 
element With a redundant element over different sub arrays 
SABO to SAB3 as shoWn in FIG. 9. 

[0010] On the other hand, a disturb refresh test for a 
semiconductor memory device is carried out for examining 
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a storage state of the memory cell. In the disturb refresh test, 
a reading operation of a Word line of interest is repeated, that 
is, the Word line of interest is repeatedly turned on/off for a 
predetermined period to create a situation Where a leakage is 
easily caused in a memory cell in the vicinity of the Word 
line of interest. In this manner, the storage state of the 
memory cell is tested. 

[0011] HoWever, in a ?exible type redundant con?guration 
as shoWn in FIG. 9, a defective element included in one 
normal sub array block may be replaced With a redundant 
element included in another sub array block in many cases. 
Therefore, there is a problem that a defective portion can not 
be detected or detection ability of a defective portion is 
undesirably loWered because of the folloWing reasons as to 
be described beloW. 

[0012] FIG. 10 shoWs an example of a general memory 
cell array construction of a dynamic random access memory 
(referred to “DRAM” hereinafter). In this construction, a 
plurality of sense ampli?ers (S/A0, . . . , S/A3) are connected 

to corresponding bit line pairs (Bit#0, /Bit#0, . . . , Bit#3, 
/Bit#3), respectively, and each of the bit lines has a plurality 
of activation regions through bit line contacts BLC. The 
memory cell array further includes a plurality of Word lines 
(WLO to WLS) so that interest storage nodes SN of the 
memory cells are designated by the bit lines and the Word 
lines. 

[0013] The folloWing describes a case Where there is a 
leakage or short-circuit due to such as an electrically con 
ductive foreign or extraneous substance or dusts betWeen a 
storage node of a cell A and a storage node of an adjacent 
cell B. 

[0014] In the case Where an address of the adjacent cell B 
sharing a bit line contact hole BLC3 With the cell A is 
replaced by an address of a redundant circuit, namely, in the 
case Where, for example, a Word line WL3 having a defect 
is replaced by a redundant circuit, the Word line WL3 of an 
adjacent address can not be activated after the replacement 
is executed. Therefore, reverse data With respect to data 
stored in the cell A can not be stored in the adjacent bit cell 
B Which is short-circuited to the cell A by the leakage. 

[0015] As a result, even When there exists a leakage 
betWeen the cell A and the adjacent cell B, the defective 
portion can not be fully detected in a disturb refresh test once 
the replacement Was executed. 

[0016] This is because, in a usual replacement, the selec 
tion of a redundant sub array block in place of a normal sub 
array block is executed by bloWing a fuse, using a laser 
trimming technique for electrically melting a fuse in the 
program circuit. Thus, the program circuit controls the 
redundant circuit in accordance With an address of a defec 
tive element to be replaced. HoWever, once such replace 
ment With a redundant circuit is carried out, the fuse 
connection state in the program circuit can not be immedi 
ately restored to the previous or original state. Accordingly, 
the Word line of interest for selecting the defective cell B can 
not be activated after the replacement Was carried out. 
Therefore, the adjacent cell B short-circuited to the cell A 
can not be Written With the reverse data With respect to the 
data Written in the cell A. 

[0017] Referring to FIG. 11, the folloWing describes a 
case Where there is a short-circuit betWeen a storage node of 
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the cellAand an adjacent bit line (e.g., Bit 2 in FIG. 11) due 
to such as a conductive foreign substance or dusts. 

[0018] In order to detect this defect, data of high level “H” 
has been previously Written in the cell A and then the level 
of the adjacent bit line Bit 2 is made loW “L” in the disturb 
refresh test. In this case, since the level of the bit line must 
be changed under the condition that the cell A is kept in the 
non-selected state, the level of the bit line is changed by a 
sense operation in the manner same as that When accessing 
the cell data Within the same sub array block. 

[0019] Therefore, in the case of the redundancy distribu 
tion type Where the redundant circuit used for replacement 
is located in the same sub array block of the normal block 
as shoWn in FIG. 8, the bit line level of interest can be 
determined. HoWever, in the case of the ?exible type redun 
dancy construction as shoWn in FIG. 9, When the Word line 
is replaced by a redundant circuit located in a sub array 
block other than that of the Word line WL4 selecting the cell 
A, the redundant block RBL is kept in the non-selected 
condition unless the Word line WL4 is selected. Therefore, 
this block is set to be a stand-by state. That is, in the stand-by 
condition, the level is generally equalized to 1/2 VDDS level 
Which corresponds to a poWer supply level for a sense 
ampli?er (S/A#0 to S/A#3). Therefore, the disturb refresh 
test can not be fully executed for detecting a defective 
portion. 
[0020] Also, in the case Where a part of other than the 
Word line WL4 is replaced by a redundant circuit of a 
different sub array block, the frequency of accessing the bit 
line is loWered, and therefore the disturb refresh test can not 
be fully executed. Therefore, there is a problem that it takes 
more test time needed to detect a defective portion due to 
increase of the disturb time and the speed of the disturb test 
is deteriorated. 

SUMMARY OF THE INVENTION 

[0021] An essential object of the present invention is to 
solve the above described problem and to provide a semi 
conductor memory device capable of fully executing a 
disturb test for detecting a defective portion even after 
replacement is carried out. 

[0022] Further, it is another object to provide a method of 
detecting a defective portion in a semiconductor memory 
device by an optional bit line level. 

[0023] According to a ?rst aspect of the present invention, 
a semiconductor memory device having normal circuit 
blocks and a redundant circuit block for replacement, com 
prises: a test mode executing unit for enabling to restore an 
original address of a normal circuit in a state before execut 
ing a replacement. 

[0024] By this arrangement, a disturb test can be fully 
implemented even after the replacement Was carried out. 

[0025] In this construction, the test mode executing unit 
may set a spare non-selection mode for prohibiting usage of 
a redundant circuit. 

[0026] The semiconductor memory device may further 
comprise a determining unit for determining use/non-use of 
redundancy in response to an address signal. 

[0027] The test mode executing unit may include a test 
mode detecting unit for detecting designation of a particular 
test mode in response to a test mode designation signal. 
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[0028] The semiconductor memory device may further 
include a logical circuit means for selecting both a spare roW 
address for a replacement destination of a redundant circuit 
and an original roW address of a replaced normal circuit in 
an activated state. 

[0029] Thus, the disturb test can be implemented both in 
the normal address selection mode and the spare address 
selection mode even after the replacement is carried out. By 
this arrangement, the previous address of the original ele 
ment DE and the replaced redundant element RE can be both 
activated so that the defective portion of such as a memory 
cell adjacent to the original element DE can be both detected 
even after executing the replacement. By this arrangement, 
the disturb test time can be remarkably suppressed. 

[0030] According to a second aspect of the present inven 
tion, a semiconductor memory device having normal circuit 
blocks and a redundant circuit block for replacement, com 
prises: a bit line voltage force mode setting unit for deter 
mining a voltage potential of a bit line of interest While a 
corresponding Word line is kept in an off-state; and a Write 
driver for determining the bit line level in voltage potential 
based on column select line signals. 

[0031] According to a third aspect of the present inven 
tion, there is provided a method of detecting a defect in a 
semiconductor memory device having normal circuit blocks 
and a redundant circuit block for replacement. The method 
comprises the steps of: Writing expected data in a subject 
memory cell of interest; applying the bit line voltage force 
mode signal to a Write driver to enter a particular test mode; 
inactivating sense ampli?ers base on a sense ampli?er 
enable signal of “L” level; and determining the level of the 
bit line of interest in accordance With the output signals of 
the Write driver, Wherein the level of the bit line is deter 
mined in a manner such that the adjacent memory cell is 
Written With reverse data With respect to the data in the 
subject memory cell. 

[0032] By this arrangement, the defect can be detected in 
the disturb test in the particular test mode, and it becomes 
possible to apply reverse data to both sides of the bit line pair 
With respect to the subject memory cell 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] These and other objects and features of the present 
invention Will be readily understood from the folloWing 
detailed description taken in conjunction With preferred 
embodiments thereof With reference to the accompanying 
draWings, in Which like parts are designated by like refer 
ence numerals and in Which: 

[0034] FIG. 1 is a schematic block diagram shoWing an 
entire structure of a semiconductor memory device accord 
ing to a ?rst embodiment of the present invention; 

[0035] FIG. 2 is a schematic circuit diagram shoWing a 
construction of a program circuit; 

[0036] FIG. 3 is a timing chart shoWing a normal replace 
ment operation according to the ?rst embodiment of the 
present invention; 

[0037] FIG. 4 is a timing chart shoWing a particular test 
mode operation according to the ?rst embodiment of the 
present invention; 
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[0038] FIG. 5 is a schematic block diagram showing an 
entire structure of a semiconductor memory device accord 
ing to a second embodiment of the present invention; 

[0039] FIG. 6 is a timing chart shoWing a particular test 
mode operation according to the second embodiment of the 
present invention; 

[0040] FIG. 7 is a schematic diagram shoWing an entire 
structure of a semiconductor memory device according to a 
third embodiment of the present invention; 

[0041] FIG. 8 is a schematic diagram shoWing an example 
of a conventional construction of a memory cell array; 

[0042] FIG. 9 is a schematic diagram shoWing another 
example of a conventional construction of a memory cell 
array; 

[0043] FIG. 10 is a plan vieW shoWing an example of a 
conventional memory cell array of DRAM; and 

[0044] FIG. 11 is a plan vieW shoWing another example of 
a conventional memory cell array of DRAM. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0045] The folloWing describes preferred embodiments of 
the present invention With reference to the accompanying 
draWings. 

[0046] Embodiment 1 

[0047] The ?rst embodiment of the present invention Will 
be described beloW With reference to FIGS. 1 to 4. FIG. 1 
is a schematic diagram shoWing an entire constitution of a 
semiconductor memory device having a con?guration for 
implementing a disturb test of a ?exible redundancy type. 

[0048] As shoWn in FIG. 1, the semiconductor memory 
device includes a command decoder 11, an address decoder 
12, a fuse box 13, a program circuit 14, an inverter 15, a roW 
decoder 16, and a memory cell array 17. The roW decoder 16 
includes a plurality of roW decoder blocks 16a to 16d and 
16s corresponding to a plurality of sub array blocks 17a to 
17d. The sub array blocks 17a to 17d include corresponding 
normal blocks NBLO to NBL3 each formed of normal 
memory cells. The spare roW decoder block 16s corresponds 
to a redundant block (i.e., redundant circuit RBL) 18. 

[0049] In this example, the explanation is made in the case 
Where the ?rst sub array block 17a contains a defective 
element DE and the only third sub array block 17c includes 
the redundant block (RBL) 18 of a redundancy concentrated 
type having redundant elements RE for replacement. Each 
memory cell in the normal block (NBLO to NBL3) is 
connected to a corresponding Word line WL, and each 
redundant cell in the redundant block (RBL) 18 is connected 
to a corresponding spare Word line SWL. Thus, replacement 
of the defective element is performed With a redundant 
element RE over the different sub array blocks. 

[0050] Each of the sub array block includes a plurality of 
memory cells arranged in roWs and columns, Where the Word 
lines are arranged corresponding to the roWs , and the bit 
lines are arranged corresponding to the columns. 

[0051] In this embodiment, a speci?c feature resides in 
that a spare non-selection mode unit 19 is provided for 
enabling an operation using a previous or original address of 
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the defective element in the state before executing a replace 
ment (referred to as “pre-replacement” hereinafter) to 
thereby implement a disturb test even after the replacement. 

[0052] In the construction as shoW in FIG. 1, the semi 
conductor receives various external signals such as an 
external roW address strobe signal/RAS, external column 
address strobe signal/CAS, external chip select signal/CS, 
external Write enable signal/W E, external clock signal CLK, 
and external clock enable signal CKE (although these are 
not shoWn). In response to the external signals, the com 
mand decoder 11 generates a command signal COM Which 
is supplied both to the address decoder 12 and to the 
program circuit 14. In response to the command signal 
COM, the address decoder 12 generates an address signal 
ADD Which is supplied to the fuse box 13 and also supplied 
to the ?rst to fourth roW decoder blocks 16a to 16d of the 
roW decoder 16 at the same time. 

[0053] Then, the fuse box 13 generates a spare roW 
address enable signal SPRADDE having replacement des 
tination address information for the normal replacement 
operation mode. The spare roW address enable signal 
SPRADDE is supplied to the program circuit 14 for desig 
nating a replacement destination address of the redundant 
block RBL 18. 

[0054] In response thereto, the program circuit 14 gener 
ates a normal roW enable signal NRE Which is supplied to 
the inverter and also supplied to the ?rst to fourth roW 
decoder blocks 16a to 16d for selecting the normal blocks 
NBLO to NBL3. The inverter 15, in response to the normal 
roW enable signal NRE, generates a spare roW enable signal 
SRE, Which is supplied to the spare roW decoder 16s for 
selecting a redundant element RE in the redundant block 
RBL 18 located in the third sub array block 17c. 

[0055] In this construction, the spare non-selection mode 
unit 19 for a particular test mode is further provided to 
generate a spare roW off mode signal TMSPROFF Which is 
supplied to the program circuit 14 for enabling an operation 
using a previous or original address of the pre-replacement, 
thereby alloWing a disturb test even after the replacement. 

[0056] As shoWn in FIG. 1, in response to the spare roW 
off mode signal TMSPROFF, the program circuit 14 disre 
gards the spare roW address enable signal SPRADDE. That 
is, by adding the spare roW off mode signal TMSPROFF, the 
spare roW address for a replacement destination is inacti 
vated so that an original roW address of the pre-replacement 
element DE in the ?rst normal block NBLO is activated to be 
recovered. 

[0057] In a preferred embodiment, the program circuit 14 
may be provided With a test mode detecting unit 14a for 
detecting designation of a particular test mode in response to 
a test mode designation signal (TMSPROFF) and the fuse 
box 13 may be provided With a determining unit 13a for 
determining use/non-use of redundancy in response to an 
address signal. 

[0058] FIG. 2 shoWs an example of constructing the 
program circuit 14 Which includes an inverter 91 and an OR 
circuit 92. The spare roW address enable signal SPRADDE 
output of the fuse box 13 is applied to an input terminal of 
the inverter 91 and the output signal thereof is applied to one 
of the input terminals of the OR circuit 92. The spare roW off 
mode signal TMSPROFF is applied to the other input 
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terminal of the OR circuit 92 Which generates the normal 
roW enable signal NRE as the output signal of the program 
circuit 14. Then, a spare roW enable signal SRE is outputted 
via the inverter 15 upon receipt of the normal roW enable 
signal NRE. 

[0059] In this example, in the normal replacement opera 
tion, the defective element DE located in the ?rst normal 
block NBLO of the ?rst sub array block 17a is replaced With 
a redundant element RE in the redundant block RBL 18 
located in the third sub array block 16c. The replacement is 
carried out by bloWing a fuse for a corresponding address in 
the fuse box 13 by means of a laser trimming method or by 
applying an electrical stress after assembling process. 

[0060] FIG. 3 shoWs a timing chart of a normal replace 
ment operation in Which a redundant element RE is selected 
for replacement in the spare address selection mode. In this 
normal replacement operation, When an external command 
is applied to select the defective element DE, the spare roW 
address enable signal SPRADDE is supplied to the program 
circuit 14 from the fuse box and the spare roW enable signal 
SRE outputted via the inverter 15 is enabled to thereby 
activate the redundant element RE. Thus, the redundant 
element RE included in the redundant block RBL 18 is, in 
fact, operated instead of the defective element DE included 
in the ?rst normal block NBLO. 

[0061] As shoWn in FIG. 3, When the command decoder 
11 generates a command signal COM in response to the 
external signals, the address signal ADD of “H” level is 
supplied from the address decoder 12 to the fuse box 13 and 
also supplied to the ?rst to fourth roW decoder blocks 16a to 
16d. 

[0062] In the normal operation mode, the spare roW off 
mode signal TMSPROFF is all the time kept in the “L” level 
(i.e., GND). In response to the address signal ADD of “H” 
level, the spare roW address enable signal SPRADDE is 
raised to “H” in level. In response thereto, the normal roW 
enable signal NRE output of the program circuit 14 is 
changed to “L” in level, and the spare roW enable signal SRE 
output of the inverter 15 is changed to “H” in level. Thus, the 
roW decoder blocks 16a to 16d remain in the inactivated 
condition so that the address of the defective element DE is 
in the non-selection state (i.e., inactivated condition). On the 
other hand, the redundant element RE in the redundant block 
RBL 18 is selected by activating the spare roW decode block 
16s at the rising edge of the spare roW enable signal SRE. 

[0063] HoWever, if this normal replacement mode contin 
ues in state as it is, the original address signal for the 
replaced element DE can not be enabled. As a result, a defect 
such as a short-circuit to the adjacent cell of interest can not 
be detected or detection ability is undesirably loWered as 
explained in the prior art description. 

[0064] In order to restore the original address of the 
previously replaced defective element DE, the particular test 
mode unit 19 is further provided to enter the spare roW off 
mode for disabling the spare roW address selection mode 
based on the spare roW off mode signal TMSPROFF, thereby 
disregarding the spare roW address enable signal 
SPRADDE. 

[0065] FIG. 4 shoWs a timing chart of a particular test 
mode operation in Which an original element DE of the 
pre-replacement can be activated for carrying out the disturb 
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test. In this particular test mode, When an external command 
is applied to select the defective element DE, the command 
decoder 11 generates a command signal COM in response to 
the external signals, and the address signal ADD of “H” 
level is supplied from the address decoder 12 to the fuse box 
13 and also supplied to the ?rst to fourth roW decoder blocks 
16a to 16d. 

[0066] In the particular test mode, the spare roW off mode 
signal TMSPROFF is all the time kept in the “H” level (i.e., 
VDD), disregarding the spare roW address enable signal 
SPRADDE to be kept in “L” level (i.e., GND). The normal 
roW enable signal NRE output of the program circuit 14 is 
all the time kept in “H” level, and the spare roW enable 
signal SRE output of the inverter 15 is all the time kept in 
“L” level (i.e., GND). 

[0067] Thus, in response to the address signal ADD of “H” 
level, the roW decoder blocks 16a to 16d are activated so that 
the address of the defective element DE is restored to the 
selection state (i.e., activated condition). 

[0068] On the other hand, the redundant element RE in the 
redundant block RBL 18 remains in the non-selection state 
by inactivating the spare roW decode block 16s based on the 
“L” level of the spare roW enable signal SRE. Thus, the 
pre-replacement address of the original element DE can be 
selected so that the defective portion of such as a memory 
cell adjacent to the original element DE can be detected even 
after executing the replacement (referred to as “post-replace 
ment” hereinafter). 

[0069] By adding the spare roW off mode TMSPROFF, the 
original address of the pre-replacement defective element of 
interest can be selected. Therefore, the disturb test can be 
fully executed for detecting a defective portion, and the 
disturb test time can be suppressed to increase the speed of 
the disturb test. 

[0070] It is noted here that the replaced defective element 
DE can be selected even When the defective portion is on the 
X line thereof. In this case, although the cell data of the 
defective element DE can not be sense-ampli?ed, the bit line 
thereof can be determined by Writing data in a page mode. 

[0071] Embodiment 2 

[0072] The second embodiment of the present invention 
Will be described beloW With reference to FIGS. 5 and 6. 
FIG. 5 is a schematic diagram shoWing an entire constitu 
tion of a semiconductor memory device having a con?gu 
ration for implementing a disturb test of a ?exible redun 
dancy type. The construction of the second embodiment 
shoWn in FIG. 5 is similar to that in the ?rst embodiment 
shoWn in FIG. 1 except for providing an OR circuit 20. 

[0073] As shoWn in FIG. 5, the semiconductor memory 
device includes the OR circuit 20 betWeen the program 
circuit 14 and the roW decoder 16, alloWing to execute a 
disturb test both in the normal address selection mode and 
the spare address selection mode. The OR circuit 20 is 
provided in order to control multi-selection because the 
multi-selection is caused When the spare address selection 
mode is used. 

[0074] In this construction, the output signal of the pro 
gram circuit 14 is supplied to one of the input terminals of 
the OR circuit 20 and also supplied to the inverter 15. On the 
other hand, the spare non-selection mode unit 19 for a 
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particular test mode generates the spare roW off mode signal 
TMSPROFF Which is supplied in common to the other input 
terminal of the OR circuit 20 and to the program circuit 14 
for enabling an operation of an original address of the 
pre-replacement. Thus, the disturb test can be implemented 
both in the normal address selection mode and the spare 
address selection mode even after the replacement is carried 
out. 

[0075] By this arrangement, the OR circuit 20 generates a 
normal roW enable signal NRE Which is supplied to the 
inverter and in common to the ?rst to fourth roW decoder 
blocks 16a to 16d for selecting the normal blocks NBLO to 
NBL3. The inverter 15 generates a spare roW enable signal 
SRE, Which is supplied to the spare roW decoder 16s for 
selecting a redundant element RE in the redundant block 
RBL 18 located in the third sub array block 17c. 

[0076] In the particular test mode, upon receipt of the 
spare roW off mode signal TMSPROFF, the program circuit 
14 disregards the spare roW address enable signal 
SPRADDE. That is, by adding the spare roW off mode signal 
TMSPROFF, the spare roW address for a replacement des 
tination of the redundant element is changed to an original 
roW address of the normal block to be restored and the 
restored original roW address is activated. 

[0077] In this example, Table 1 shoWs a relationship in 
signal level betWeen the normal roW enable signal NRE and 
the spare roW enable signal SRE in response to the spare roW 
off mode signal TMSPROFF and the spare roW address 
enable signal SPRADDE. 

TABLE 1 

TMSPROFF SPRADDE SRE NRE 

0 0 0 1 
0 1 1 0 
1 0 0 1 
1 1 1 1 

(In table 1, “0” denotes a “L” level, and “1” denotes a “H” level.) 

[0078] In this example, the original element DE of the 
pre-replacement and the redundant element RE of the post 
replacement are both activated, thereby alloWing to carry out 
the disturb test both in the normal address selection mode 
and in the spare address selection mode. 

[0079] FIG. 6 shoWs a timing chart of a particular test 
mode operation in Which the original element DE of the 
replacement and the replaced redundant element RE can be 
both activated for carrying out the disturb test. 

[0080] In this particular test mode, When the command 
decoder 11 generates a command signal COM in response to 
the external signals, the address signal ADD of “H” level is 
supplied from the address decoder 12 to the fuse box 13 and 
in common to the ?rst to fourth roW decoder blocks 16a to 
16d. 

[0081] In the particular test mode, the spare roW off mode 
signal TMSPROFF is all the time kept in the “H” level (i.e., 
VDD), disregarding the spare roW address enable signal 
SPRADDE to be kept in “L” level (i.e., GND). The normal 
roW enable signal NRE output of the OR circuit 20 is all the 
time kept in “H” level. When the redundant block RBL 18 
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is selected for use, the spare roW enable signal SRE output 
of the inverter 15 is all the time kept in “H” level (i.e., 
VDD). 
[0082] Thus, in response to the address signal ADD of “H” 
level, the roW decoder blocks 16a to 16d are activated so that 
the address of the defective element DE is changed to the 
selection state (i.e., activated condition). Also, the redundant 
element RE in the redundant block RBL 18 is changed to the 
selection state by activating the spare roW decode block 16s 
based on the “H” level of the spare roW enable signal SRE. 

[0083] Thus, the previous address of the original element 
DE and the replaced redundant element RE can be both 
activated so that the defective portion of such as a memory 
cell adjacent to the original element DE can be both detected 
even after executing the replacement. By this arrangement, 
the disturb test time can be remarkably suppressed. 

[0084] Embodiment 3 

[0085] The third embodiment of the present invention Will 
be described beloW With reference to FIG. 7. FIG. 7 shoWs 
an entire con?guration of the semiconductor memory device 
adapted to implement a disturb test of a ?exible redundancy 
type by adding a bit line voltage force mode (TMBLFRC 
mode) for determining a voltage potential of a bit line While 
a Word line is kept in an off-state. This is based on a concept 
that activation of a Word line is not necessary in the disturb 
test mode so long as a bit line of interest of the subject sub 
array block can be Written With an external long roW address 
strobe signal/RAS. 

[0086] As shoWn in FIG. 7, the semiconductor memory 
device includes a command decoder 31, an address buffer 
32, a Write driver 33, a bit line voltage force mode setting 
unit 34, a roW decoder 36, and a memory cell array 37 Which 
is similar to that shoWn in FIG. 11. 

[0087] In this construction, a plurality of sense ampli?ers 
(S/A0, . . . , S/A3) are connected to corresponding bit line 

pairs (Bit#0, /Bit#0, . . . , Bit#3, /Bit#3), respectively, via 
local sWitching units and bit line isolation units, and each of 
the bit lines has a plurality of activation regions through bit 
line contacts BLC. The memory cell array 37 further 
includes a plurality of Word lines (WLO to WL8) so that 
interest storage nodes SN of the memory cells are designated 
by the bit lines and the Word lines. 

[0088] In this example, the bit line level is given via the 
Write driver 33 to thereby alloWing the disturb test. A sense 
ampli?er enable signal SENSE is supplied to the sense 
ampli?ers (S/A0, . . . , S/A3). AWrite enable signal WRITE 
and a bit line voltage force mode signal TMBLFRC are 
supplied to the Write driver 33. The outputs of the Write 
driver 33 are controlled by an IO sWitch signal IOSW and 
global IO signals G10 and ZGIO. The local sWitching units 
are controlled by local IO signals LIO and ZLIO and the bit 
line isolation units are controlled by a bit line isolation signal 
BLI. Thus, the bit line level in voltage potential is deter 
mined via the outputs of the Write driver 33 based on column 
select line signals CSLO to CSL1. 

[0089] The IO sWitch signal IOSW is a control signal for 
effecting an ON/OFF control in accordance With an address 
to be accessed. The bit line isolation signal BLI is a 
transistor control signal for isolating an sense ampli?er from 
a corresponding bit line connected to a corresponding 
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memory cell, and the bit line isolation signal BLI is turned 
on (i.e., “H” level) When accessing the memory cell. 

[0090] The bit line voltage force mode signal TMBLFRC 
is also supplied to the roW decoder 16 in order to inactivate 
the Word line to be kept in off-state. When the bit line voltage 
force mode signal TMBLFRC is applied, the sense ampli?er 
enable signal SENSE is set to “L” level so that the sense 
ampli?ers (S/A0, . . . , S/A3) are inactivated. Then, the 
outputs of the Write driver 33 determines the bit line level in 
combination With the global IO signals GIO and ZGIO. 

[0091] In this example, the folloWing describes a case 
Where there is a short-circuit betWeen a storage node of the 
cell A and an adjacent bit line (e.g., Bit #2) due to such as 
a conductive foreign substance or dusts. 

[0092] In order to detect this defect, expected data of high 
level “H” is ?rstly Written in the cell A. Then, the program 
enters a particular test mode by applying the bit line voltage 
force mode signal TMBLFRC. When the particular test 
mode is entered, the sense ampli?er enable signal SENSE is 
made “L” in level so that the sense ampli?ers are inacti 
vated. Then, in accordance With the output signals of the 
Write driver 33 in combination With the global IO signal GIO 
and local IO signal LIO, the level of the bit line of interest 
is determined. In this example, the level of the bit line Bit#2 
is determined in a manner such that the adjacent cell can be 
Written With reverse data With respect to the data in the cell. 
By this arrangement, the defect can be detected in the disturb 
test in the particular test mode. 

[0093] Although a paired bit lines Bit#n and /Bit#n can be 
given With only data reverse to each other in level in the 
normal test operation, the third embodiment alloWs an 
optional combination of bit line pair such as Bit 0=H. /Bit 
0=H and Bit 1=L, /Bit 1=L. That is, in order to attain an 
optional combination of bit line pair, the same data is Written 
in the global IO (GIO and ZGIO) from the Write driver 33 
and the obtained global IO signals are sent to a bit line of 
interest in accordance With the activated address of the 
column select line (CSL). 

[0094] By this arrangement of the particular test mode, it 
becomes possible to apply reverse data to both sides of the 
bit line pair With respect to the subject memory cell, 
although only one side of the bit line pair can be applied With 
reverse data in the conventional normal test mode. That is, 
by adding the bit line voltage force mode (TMBLFRC 
mode), the normal block With the designated address and a 
spare block are both selected to connect the global IO (GIO) 
With the local IO (LIO). Thus, the disturb test can be 
remarkably accelerated to reduce the test time. 

[0095] Although the present invention has been described 
in connection With the preferred embodiments thereof With 
reference to the accompanying draWings, it is to be noted 
that various changes and modi?cations Will be apparent to 
those skilled in the art. Such changes and modi?cations are 
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to be understood as included Within the scope of the present 
invention as de?ned by the appended claims, unless they 
depart therefrom. 

What is claimed is: 
1. A semiconductor memory device having normal circuit 

blocks and a redundant circuit block for replacement, com 
prising: 

a test mode executing unit for enabling to restore an 
original address of a normal circuit in a state before 
executing a replacement. 

2. The semiconductor memory device according to claim 
1, Wherein said test mode executing unit sets a spare 
non-selection mode for prohibiting usage of a redundant 
circuit. 

3. The semiconductor memory device according to claim 
1 further comprising a determining unit for determining 
use/non-use of redundancy in response to an address signal. 

4. The semiconductor memory device according to claim 
1, Wherein said test mode executing unit includes a test 
mode detecting unit for detecting designation of a particular 
test mode in response to a test mode designation signal. 

5. The semiconductor memory device according to claim 
1, further including a logical circuit means for selecting both 
a spare roW address for a replacement destination of a 
redundant circuit and an original roW address of a replaced 
normal circuit in an activated state. 

6. A semiconductor memory device having normal circuit 
blocks and a redundant circuit block for replacement, com 
prising: 

a bit line voltage force mode setting unit for determining 
a voltage potential of a bit line of interest While a 
corresponding Word line is kept in an off-state; and 

a Write driver for determining the bit line level in voltage 
potential based on column select line signals. 

7. A method of detecting a defect in a semiconductor 
memory device having normal circuit blocks and a redun 
dant circuit block for replacement, the method comprising 
the steps of: 

Writing expected data in a subject memory cell of interest; 

applying the bit line voltage force mode signal to a Write 
driver to enter a particular test mode; 

inactivating sense ampli?ers base on a sense ampli?er 
enable signal of “L” level; and 

determining the level of the bit line of interest in accor 
dance With the output signals of the Write driver, 

Wherein the level of the bit line is determined in a manner 
such that the adjacent memory cell is Written With 
reverse data With respect to the data in the subject 
memory cell. 


