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SEMICONDUCTOR MEMORY DEVICE HAVING 
REDUNDANCY FUNCTION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
memory device, and more speci?cally to a semiconductor 
memory device provided With a spare memory cell for 
replacing a defective normal memory cell. 

[0003] 2. Description of the Background Art 

[0004] A conventional DRAM (Dynamic Random Access 
Memory; hereinafter referred to as a semiconductor memory 
device) Will be described With reference to FIG. 10. As can 
be seen from FIG. 10, a conventional semiconductor 
memory device 9000 includes a plurality of normal memory 
cells arranged in a matriX of roWs and columns, a plurality 
of normal Word lines 91#1 to 91#4 corresponding to the 
roWs, a plurality of bit lines 93#1 to 93#4 corresponding to 
the columns, spare Word lines 92#1 to 92#2 Which can 
replace normal Word lines, and a plurality of spare memory 
cells for replacing defective normal memory cells. 

[0005] The normal Word line and the spare Word line are 
connected to a roW decoder 80, and set to a selected state in 
accordance With a roW address input to an external address 
input terminal (not shoWn). RoW decoder 80 includes redun 
dancy circuit for selecting, When an input roW address 
corresponds to defective address, a spare Word line corre 
sponding to the defective address. 

[0006] Bit lines 93#1 and 93#2 are connected to a sense 
ampli?er 82#1, and bit lines 93#3 and 93#4 are connected to 
a sense ampli?er 82#2. Sense ampli?ers 82#1 and 82#2 are 
connected to a column decoder 84, and set to a selected state 
in accordance With a column address input to an eXternal 
address input terminal (not shoWn). 

[0007] Reference characters 94#1 to 94#8 of FIG. 10 
represent storage nodes of capacitors included in normal 
memory cells, and reference characters 99#1 to 99#4 rep 
resent storage nodes of capacitors included in spare memory 
cells. Reference numeral 95 denotes a source/drain region. 
For eXample, a memory cell including storage node 94#1 is 
selected by normal Word line 91#3. Thus, stored charges are 
transmitted through a bit line contact 98 to bit line 93#1. 

[0008] In such a structure, When the normal memory cell 
including storage node 94#1 is defective and an activating 
signal for selecting normal Word line 91#3 is generated, roW 
decoder 80 operates not to activate the normal Word line but 
to activate spare Word line 92#1. Accordingly, charges of the 
spare memory cell are transmitted to bit line 93#2. Sense 
ampli?er 82#1 ampli?es charges of the spare memory cell 
including storage node 99#1, instead of the normal memory 
cell including storage node 94#1. More speci?cally, normal 
Word line 91#3 is replaced by spare Word line 92#1, Whereby 
the normal memory cell connected to normal Word line 91#3 
is replaced by spare Word line 92#1, Whereby the normal 
memory cell connected to normal Word line 91#3 is replaced 
by spare memory cell connected to spare Word line 92#1. 

[0009] In the conventional semiconductor memory device, 
the normal Word lines and spare Word lines are the same 
structure, and normal memory cells and spare memory cells 
are manufactured to have the same siZe. 
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[0010] Therefore, normal memory cells as Well as spare 
memory cells may possibly be defective. 

[0011] When the spare memory cell does not normally 
function because of the defect, hoWever, a defective normal 
memory cell, if any, cannot be repaired. Therefore, it is 
desired that the possibility of defects in the spare memory 
cell is loWer than in the normal memory cell. 

SUMMARY OF THE INVENTION 

[0012] An object of the present invention is to provide a 
semiconductor memory device in Which possibility of defect 
in the spare memory cell is reduced, for ensuring repairment. 

[0013] According to an aspect of the present invention, the 
semiconductor memory device includes a plurality of nor 
mal memory cells arranged in a matriX of roWs and columns, 
a plurality of normal Word lines provided corresponding to 
the roWs of the plurality of normal memory cells, a plurality 
of spare memory cells arranged in a matrix of roWs and 
columns for replacing a defective normal memory cell 
among said plurality of normal memory cells, and a plurality 
of spare Word lines provided corresponding to the roWs of 
the plurality of spare memory cells, Wherein the spare Word 
lines are respectively arranged such that minimum space 
betWeen the spare Word lines is made Wider than minimum 
space betWeen the plurality of normal Word lines. 

[0014] Preferably, the plurality of spare Word lines are 
respectively arranged such that minimum space betWeen the 
plurality of spare Word lines and the plurality of normal 
Word lines is Wider than minimum space betWeen the 
plurality of normal Word lines. 

[0015] Preferably, the plurality of normal memory cells 
each include a ?rst memory cell capacitor and a ?rst memory 
cell transistor Which is rendered conductive by the corre 
sponding normal Word line, and the plurality of spare 
memory cells each include a second memory cell capacitor 
having larger capacitance than the capacitance of the ?rst 
memory cell capacitor, and a second memory cell transistor 
Which is rendered conductive by the corresponding spare 
Word line. 

[0016] Preferably, the plurality of spare memory cells are 
arranged such that minimum distance betWeen the plurality 
of spare memory cells and the plurality of normal memory 
cells is longer than minimum distance betWeen the plurality 
of normal memory cells. 

[0017] Preferably, the plurality of spare memory cells are 
arranged such that minimum distance betWeen the plurality 
of spare memory cells is longer than minimum distance 
betWeen the plurality of normal memory cells. 

[0018] Therefore, in the semiconductor memory device 
described above, the space betWeen the spare Word lines is 
made Wider than the space betWeen the normal Word lines, 
so that the possibility of contact defect caused by a foreign 
matter betWeen spare Word lines can be reduced. Therefore, 
it becomes possible to surely repair the defective normal 
memory cell and to improve production yield of the semi 
conductor memory device. 

[0019] Further, as the space betWeen a normal Word line 
and a spare Word line is made Wider than the space betWeen 
normal Word lines, possibility of contact defect caused by a 
foreign matter betWeen the normal Word line and the spare 
Word line can be reduced. 
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[0020] As the storage nodes in the spare memory cells are 
widened, pause refresh characteristic of the spare memory 
cell can be improved. Further, as the distance betWeen a 
normal memory cell and a spare memory cell is made longer 
than the distance betWeen normal memory cells, possibility 
of contact defect caused by a foreign matter betWeen the 
normal memory cell and the spare memory cell can be 
reduced. 

[0021] Further, as the distance betWeen spare memory 
cells is made longer than the distance betWeen normal 
memory cells, possibility of contact defect caused by a 
foreign matter betWeen spare memory cells can be reduced. 

[0022] According to another aspect of the present inven 
tion, the semiconductor memory device includes a memory 
cell forming region in Which a plurality of normal memory 
cells arranged in a matrix of roWs and columns and a 
plurality of spare memory cells for replacing a defective 
normal memory cell among the plurality of normal memory 
cells are formed, and a dummy forming region formed at an 
outermost periphery of the memory cell forming region, 
Wherein the plurality of normal memory cells each include 
a ?rst memory cell transistor and a ?rst memory cell 
capacitor, and the plurality of spare memory cells each 
include a second memory cell transistor and a second 
memory cell capacitor having larger capacitance than the 
?rst memory cell capacitor, formed to extend to the dummy 
forming region. 
[0023] Preferably, the dummy forming region includes a 
region Where a dummy cell is formed and a region Where a 
dummy interconnection is formed, and the second memory 
cell capacitor includes a storage node extending in a direc 
tion of active region of the dummy cell and a cell plate 
provided corresponding to the storage node. 
[0024] Therefore, in the semiconductor memory device 
described above, the spare memory cell is extended to the 
dummy forming region. Thus, capacitance of the spare 
memory cell is made larger than that of the normal memory 
cell. Therefore, When replacement by the spare memory cell 
is necessitated because of defective pause refresh charac 
teristic of a normal memory cell, the pause refresh charac 
teristic can be improved by the replacement. 
[0025] According to a still further aspect, the semicon 
ductor memory device includes a normal block band includ 
ing a normal memory block and a sense ampli?er block 
arranged corresponding to the normal memory block, and a 
spare block band including a spare memory block and a 
sense ampli?er block arranged corresponding to the spare 
memory block, formed in a region different from the normal 
block band, Wherein the normal memory block includes a 
plurality of normal memory cells arranged in a matrix of 
roWs and columns and a plurality of normal Word lines 
provided corresponding to the roWs of the plurality of 
normal memory cells, and the spare memory block includes 
a plurality of spare memory cells different in shape from the 
plurality of normal memory cells, arranged in a matrix of 
roWs and columns for replacing a defective normal memory 
cell among the plurality of normal memory cells, and a 
plurality of spare Word lines provided corresponding to the 
roWs of the plurality of spare memory cells at a space 
different from the space betWeen the plurality of normal 
Word lines. 

[0026] Preferably, the plurality of spare Word lines are 
arranged such that minimum space betWeen the plurality of 
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spare Word lines is made Wider than minimum space 
betWeen the plurality of normal Word lines. 

[0027] Preferably, the plurality of space Word lines are 
arranged such that minimum space betWeen the plurality of 
normal Word lines and the plurality of spare Word lines is 
made Wider than minimum space betWeen the plurality of 
normal Word lines. 

[0028] Preferably, the plurality of normal memory cells 
each include a ?rst memory cell capacitor and a ?rst memory 
cell transistor Which is rendered conductive by the corre 
sponding normal Word line, and the plurality of space 
memory cells each include a second memory cell capacitor 
having larger capacitance than that of the ?rst memory cell 
capacitor, and a second memory cell transistor Which is 
rendered conductive by the corresponding spare Word line. 

[0029] Preferably, the plurality of spare memory cells are 
arranged such that minimum distance betWeen the plurality 
of spare memory cells and the plurality of normal memory 
cells is made longer than minimum distance betWeen the 
plurality of normal memory cells. 

[0030] Preferably, the plurality of spare memory cells are 
arranged such that minimum distance betWeen the plurality 
of spare memory cells is longer than minimum distance 
betWeen the plurality of normal memory cells. 

[0031] Preferably, a roW decoder for selecting a corre 
sponding roW in accordance With an external address is 
further provided, and each of the plurality of normal Word 
lines included in the normal memory block and each of the 
plurality of spare Word lines included in the spare memory 
block are set to the selected state by the roW decoder. 

[0032] Preferably, a plurality of bit lines arranged in the 
direction of the columns of the normal memory block and 
the spare memory block, and a column decoder for selecting 
a corresponding column of the normal memory block and 
the spare memory block in accordance With an external 
address are further provided. 

[0033] In the semiconductor memory device described 
above, the normal memory cell block and the spare memory 
cell block of different structures are arranged in different 
regions. Therefore, it becomes possible to so form the spare 
memory cell region as to reduce the possibility of defects in 
the spare memory cells. Therefore, it becomes possible to 
surely repair a defective normal memory cell and to improve 
production yield of the semiconductor memory device. 

[0034] Further, as the space betWeen the spare Word lines 
is made Wider than the space betWeen the normal Word lines, 
possibility of contact defect caused by a foreign matter 
betWeen a spare Word lines can be reduced. 

[0035] Further, as the space betWeen a spare Word line and 
a normal Word line is made Wider than the space betWeen the 
normal Word lines, possibility of contact defect caused by a 
foreign matter betWeen the spare Word line and the normal 
Word line can be reduced. 

[0036] Further, as the storage nodes in the spare memory 
cells are Widened, pause refresh characteristic of the spare 
memory cell can be improved. 

[0037] Further, as the distance betWeen a normal memory 
cell and a spare memory cell is made longer than the 
distance betWeen normal memory cells, possibility of con 
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tact defect caused by a foreign matter between the normal 
memory cell and spare memory cell can be reduced. 

[0038] Further, as the distance betWeen the betWeen spare 
memory cells is made longer that the distance betWeen the 
normal cells, possibility of contact defect caused by a 
foreign matter betWeen spare memory cells can be reduced. 

[0039] 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 invention When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] FIG. 1 is a block diagram representing a con?gu 
ration of a semiconductor memory device 1000 in accor 
dance With a ?rst embodiment of the present invention. 

[0041] FIG. 2 is a circuit diagram representing a memory 
cell con?guration. 

[0042] FIG. 3 is a cross section representing a structure of 
the memory cell. 

[0043] FIG. 4 is a block diagram representing a semicon 
ductor memory device 2000 in accordance With a second 
embodiment of the present invention. 

[0044] FIG. 5 represents relation betWeen the dummy 
region and the spare memory cell. 

[0045] FIG. 6 is a block diagram representing a semicon 
ductor memory device 3000 in accordance With a third 
embodiment of the present invention. 

[0046] FIG. 7 is a block diagram representing a semicon 
ductor memory device 4000 in accordance With a fourth 
embodiment of the present invention. 

[0047] FIG. 8 is a block diagram representing a con?gu 
ration of a normal memory cell block band 24. 

[0048] FIG. 9 is a block diagram representing a con?gu 
ration of a spare memory cell block band 26. 

[0049] FIG. 10 is a block diagram representing a conven 
tional semiconductor memory device 9000. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0050] An embodiment of the present invention Will be 
described in detail With reference to the ?gures, in Which 
corresponding elements are denoted by the same reference 
characters or same reference numerals, and description 
thereof is not repeated. 

[0051] First Embodiment 

[0052] A semiconductor memory device 1000 in accor 
dance With the ?rst embodiment of the present invention Will 
be described With reference to FIG. 1. 

[0053] As can be seen from FIG. 1, semiconductor 
memory device 1000 includes a plurality of memory cells 
arranged in a matriX of roWs and columns, a plurality of 
normal Word lines 1#1 to 1#4 corresponding to the roWs, a 
plurality of bit lines 3#1 to 3#4 corresponding to the 
columns, a plurality of spare memory cells for replacing a 
normal memory cell, spare Word lines 2#1 to 2#2 replace 
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able With normal Word lines, a roW decoder 30, sense 
ampli?ers 32#1 to 32#2 and a column decoder 34. 

[0054] A Word line (generally representing normal Word 
lines and spare Word lines) is connected to roW decoder 30. 
RoW decoder 30 receives a roW address input to an eXternal 

address input terminal, not shoWn, and selects (activates) a 
corresponding normal Word line. RoW decoder 30 includes 
a redundancy circuit, not shoWn. When the input roW 
address corresponds to a defective address, the redundancy 
circuit selects a spare Word line, in place of the normal Word 
line of the corresponding defective address. 

[0055] Bit lines 3#1 and 3#2 are connected to sense 
ampli?er 32#1, and bit lines 3#3 and 3#4 are connected to 
sense ampli?er 32#2. Sense ampli?ers 32#1 and 32#2 are 
connected to column decoder 34, and selected in accordance 
With a column address input to an external address input 
terminal (not shoWn). 

[0056] A memory cell (generally representing normal 
memory cells and spare memory cells) includes a memory 
cell capacitor C storing information in the form of charges, 
and a memory cell transistor T Which is rendered conductive 
in response to potential of a corresponding Word line, and 
connecting the corresponding bit line to memory cell capaci 
tor C, as shoWn in FIG. 2. 

[0057] FIG. 3 is a cross section of a memory cell region. 
Referring to FIG. 3, on a surface of a semiconductor 
substrate formed of a silicon substrate 100, an impurity 
region 101 and a Well 102, impurity regions (source/drain 
regions) 104 and element isolating insulating layers 103 are 
formed at a prescribed distance. Memory cells are formed on 
the surface of such a substrate. As described above, a 
memory cell consists of a memory cell transistor and a 
memory cell capacitor. 

[0058] The memory cell transistor consists of a pair of 
source/drain regions formed at a prescribed space at the 
surface of the substrate, and a gate 105. Gate 105 is formed 
on that region Which is betWeen the source/drain regions, 
With a gate oXide ?lm 106 interposed. An insulating ?lm 107 
is formed on the gate, and sideWall insulating ?lms 109 are 
formed to cover sideWalls of the gate. 

[0059] An interlayer insulation ?lm 120a is formed to 
cover the memory cell transistor. Abit line 125 (125a, 125b) 
is formed on interlayer insulating ?lm 120a to be electrically 
connected to one of the pair of source/drain regions of the 
memory transistor. An interlayer insulating ?lm 120b is 
formed to cover bit line 125. 

[0060] A memory cell capacitor is formed on interlayer 
insulating ?lm 120b. The memory cell capacitor has a 
storage node 130 and a cell plate 132 opposing to storage 
node 130 With a dielectric 131 interposed. Referring to the 
?gure, the reference character X represents length of the 
memory cell in a direction vertical to the Word line. In the 
?rst embodiment of the present invention, the length X 
differs in normal memory cell and a spare memory cell. 

[0061] In FIG. 1, reference characters 4#1 to 4#8 repre 
sent storage nodes of the normal memory cell, and reference 
characters 6#1 to 6#4 represent storage nodes of the spare 
memory cell, respectively. Reference numerals 5 and 7 
represent source/drain regions. 
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[0062] Referring to FIG. 1, When normal Word line 1#1 is 
selected, charges stored in the memory cell capacitor having 
storage node 4#3 are transmitted to bit line 3#2 through the 
corresponding bit line contact 8. When normal Word line 1#2 
is selected, charges stored in the memory cell capacitor 
having storage node 4#4 are transmitted to bit line 3#2 
through the corresponding bit line contact 8. 

[0063] When spare Word line 2#1 is selected, charges 
stored in the memory cell capacitor having storage node 6#1 
are transmitted to bit line 3#2 through the corresponding bit 
line contact 8. When spare Word line 2#2 is selected, charges 
stored in the memory cell capacitor having storage node 6#2 
are transmitted to bit line 3#2 through the corresponding bit 
line contact 8. 

[0064] In such a structure, When the memory cell includ 
ing storage node 4#1 is defective and an activating signal 
selecting normal Word line 1#3 is generated, for eXample, 
roW decoder 30 operates not to activate the normal Word line 
but to activate the corresponding spare Word line 2#1. 
Consequently, charges of the spare memory cell are trans 
mitted to bit line 3#2. Sense ampli?er 32#1 ampli?es the 
charges of the spare memory cell including storage node 
6#1, in place of the normal memory cell including storage 
node 4#1. More speci?cally, by substituting spare Word line 
2#1 for normal Word line 1#3, the normal memory cell 
connected to normal Word line 1#3 is replaced by the spare 
memory cell connected to spare Word line 2#1. 

[0065] The structure of semiconductor memory device 
1000 in accordance With the ?rst embodiment of the present 
invention Will be described. In FIG. 1, reference character 
NNW represents minimum space betWeen normal Word 
lines (for eXample, betWeen normal Word lines 1#1 and 1#2, 
betWeen normal Word lines 1#2 and 1#3, and betWeen 
normal Word lines 1#3 and 1#4). The reference character 
NSW represents minimum space betWeen a normal Word 
line and a spare Word line (for eXample, betWeen normal 
Word line 1#4 and spare Word line 2#1). Reference character 
SSW represents minimum space betWeen spare Word lines 
(for example, betWeen spare Word lines 2#1 and 2#2). 

[0066] In the ?gure, reference characters ND and SD 
represent the length of the storage node in a normal memory 
cell in the direction orthogonal to the Word line, and the 
length of the storage node in a spare memory cell in the 
direction orthogonal to the Word line, respectively. 

[0067] In the semiconductor memory device 1000 in 
accordance With the ?rst embodiment of the present inven 
tion, the spare Word lines are arranged such that minimum 
space NSW betWeen the normal Word line and the spare 
Word line is Wider than the minimum space NNW betWeen 
the normal Word lines. Further, the spare Word lines are 
arranged such that minimum space SSW betWeen the spare 
Word lines is Wider than the minimum space NNW betWeen 
the normal Word lines. Namely, the folloWing relations are 
satis?ed: NSW>NNW and SSW>NNW. 

[0068] Accordingly, the siZe of storage nodes 6#1 to 6#4 
constituting the spare memory cells is made larger than the 
siZe of the storage nodes 4#1 to 4#8 constituting the normal 
memory cells. More speci?cally, the spare memory cells are 
formed to satisfy the relation of SD>ND Where ND repre 
sents the length of the storage node of a normal memory cell 
and SD represents the length of the storage node in a spare 
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memory cell (in the cross section of FIG. 3, the length X of 
the storage node differs in a normal memory cell and a spare 
memory cell). 

[0069] The structure in the storage node in the direction of 
the Word line is made the same both in the normal memory 
cell and the spare memory cell. Therefore, When the capaci 
tance of the normal memory cell is represented as C and the 
capacitance of the spare memory cell as CS, the relation of 
CS zC holds in the prior art, While in the ?rst embodiment 
of the present invention, the relation of CS>C holds. 

[0070] By Widening the space NSW betWeen a spare Word 
line and a normal Word line, possibility of contact defect 
caused by a foreign matter during the steps of manufacturing 
can be reduced Further, as the space SSW betWeen the spare 
Word lines is made Wider than the normal Word line space 
NNW, possibility of contact of spare Word lines to each other 
by a foreign matter can be reduced. In other Words, the 
possibility of defects in the spare Word lines can be reduced. 

[0071] Further, as the capacitance of the spare memory 
cell is made larger than the capacitance of the normal 
memory cell, When replacement by the spare memory cell is 
necessitated by defective pause refresh characteristic of a 
normal memory cell, the pause refresh characteristic can be 
improved by the replacement. 

[0072] Therefore, by the structure in accordance With the 
?rst embodiment of the present invention, possibility of a 
defect of a spare memory cell can be reduced, and therefore 
a defective memory cell can more surely be repaired as 
compared With the prior art structure. Therefore, production 
yield of the semiconductor memory device such as the 
DRAM can be improved. 

[0073] Second Embodiment 

[0074] A semiconductor memory device 2000 in accor 
dance With the second embodiment of the present invention 
Will be described With reference to FIG. 4. In FIG. 4, 
reference characters 1#1 to 1#5 represent normal Word lines 
corresponding to normal memory cells, reference characters 
4#1 to 4#10 represent storage nodes of the normal memory 
cells, reference character 2#1 represents a spare Word line, 
reference characters 10#1 to 10#2 represent storage nodes of 
spare memory cells, and reference characters 3#1 to 3#4 
represent bit lines, respectively. Reference numerals 5 and 
11 represent source/drain regions. 

[0075] Generally, as can be seen from FIG. 5, at an 
outermost peripheral portion of the normal memory cell 
region, there is a dummy forming region in Which dummy 
cells and dummy interconnections not related to the opera 
tion of the circuitry are formed. In the ?gure, reference 
characters 12#1 and 12#2 represent regions Where dummy 
cells are formed, and reference characters 13#1 and 13#2 
represent dummy interconnections. Reference characters 
9#1 and 9#2 represent storage nodes of the spare memory 
cells. 

[0076] By contrast, in accordance With the second 
embodiment of the present invention, the storage nodes 
constituted the spare memory cells are eXtended in the 
direction of the dummy forming region, as shoWn in FIG. 4. 
For eXample, the storage node is eXtended in the direction of 
the active region of the dummy cell as shoWn in ?gure. 
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[0077] In the ?gure, the reference character NL represents 
the length of the storage node of a normal memory cell along 
the Word line, and SL represents the length of the storage 
node in a spare memory cell along the Word line, respec 
tively. 

[0078] For example, the spare memory cells are formed to 
satisfy the relation SL>NL, Where NL represents the length 
of the storage node in a normal memory cell in the direction 
along the Word line and SL represents the length of the 
storage node in a spare memory cell in the direction along 
the Word line. 

[0079] Accordingly, the capacitance of the spare memory 
cell comes to be larger than the capacitance of the normal 
memory cell. As a result, When replacement by the spare 
memory cell is necessitated by a defective pause refresh 
characteristic of a normal memory cell, the pause refresh 
characteristic can be improved by the replacement. 

[0080] Therefore, by the structure in accordance With the 
second embodiment of the present invention, possibility of 
pause refresh defect in the spare memory cell can be 
reduced, and hence a memory cell defective in pause refresh 
can more surely be replaced as compared With the conven 
tional structure. Thus production yield of the semiconductor 
memory device such as DRAM can be improved. 

[0081] Third Embodiment 

[0082] A semiconductor memory device 3000 in accor 
dance With the third embodiment of the present invention 
Will be described With reference to FIG. 6. In FIG. 6, 
reference characters 1#1 to 1#4 represent normal Word lines 
corresponding to normal memory cells, reference characters 
4#1 to 4#8 represent storage nodes of the normal memory 
cells, reference characters 2#1 and 2#2 represent spare Word 
lines, reference characters 9#1 to 9#4 represent storage 
nodes of the spare memory cells, and reference characters 
3#1 to 3#4 represent bit lines, respectively. Reference 
numerals 5 and 15 represent source/drain regions. 

[0083] A region 20 shoWn in FIG. 6 represents a normal 
memory cell block including normal Word lines 1#1 to 1#4 
and normal memory cells (storage nodes 4#1 to 4#8) acti 
vated by the normal Word lines. A region 22 represents a 
spare memory cell block including spare Word lines 2#1 and 
2#2 and spare memory cells (storage nodes 9#1 to 9#4) 
activated by the spare Word lines. 

[0084] In the ?gure, reference characters SNLN represents 
minimum distance betWeen normal memory cells (for 
eXample, betWeen normal memory cell 4#1 and normal 
memory cell 4#4) and SNLS represents minimum distance 
betWeen a spare memory cell and a normal memory cell (for 
eXample, betWeen normal memory cell 4#2 and spare 
memory cell 9#1) or minimum distance betWeen spare 
memory cells (for eXample, betWeen spare memory cell 9#1 
and spare memory cell 9#3). 

[0085] In semiconductor memory device 3000 in accor 
dance With the third embodiment of the present invention, 
the spare memory cells are arranged such that minimum 
distance betWeen a spare memory cell and a normal memory 
cell, or minimum distance betWeen the spare memory cells, 
is longer than the minimum distance betWeen the normal 
memory cells. 
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[0086] More speci?cally, the relation of SNLS>SNLN is 
satis?ed, Where SNLN represents minimum distance 
betWeen the normal memory cells and SNLS represents 
minimum distance betWeen a normal memory cell and spare 
memory cell or betWeen spare memory cells. 

[0087] Further, the spare Word lines are arranged to satisfy 
the relation of NSW>NNW and SSW>NNW, Where NNW 
represents minimum space betWeen the normal Word lines, 
NSW represents minimum space betWeen the normal Word 
line and the spare Word line, and SSW represents minimum 
space betWeen the spare Word lines. 

[0088] As the minimum distance betWeen a space memory 
cell and a memory cell (spare memory cell or normal 
memory cell) is made longer than the minimum distance 
betWeen the normal memory cells, possibility of contact 
defect caused by a foreign matter of a spare memory cell and 
another memory cell during the steps of manufacturing can 
be reduced. 

[0089] For eXample, When the space betWeen storage node 
9#1 of a spare memory cell and storage node 4#2 or 9#3 of 
an adjacent memory cell is made Wider, the possibility of 
contact betWeen storage node 9#1 of the spare memory cell 
and the adjacent memory cell can be made loWer than the 
possibility of contact betWeen normal memory cells. 

[0090] Therefore, by the structure in accordance With the 
third embodiment of the present invention, a defective 
memory cell can more surely be repaired. Thus production 
yield of the semiconductor memory device such as the 
DRAM can be improved. 

[0091] Fourth Embodiment 

[0092] A semiconductor memory device 4000 in accor 
dance With the fourth embodiment of the present invention 
Will be described With reference to FIGS. 7 to 9. 

[0093] Referring to FIGS. 7 to 9, semiconductor memory 
device 4000 includes a normal memory cell block band 24, 
a spare memory cell block band 26, a roW decoder 50 and 
a column decoder 54. 

[0094] Normal memory cell block band 24 includes a 
plurality of normal memory cell blocks and a plurality of 
sense ampli?er blocks. In FIG. 8, normal memory cell 
blocks 25#1 to 25#6 and sense ampli?er blocks 28#1 to 28#6 
corresponding to normal memory cell blocks 25#1 to 25#6, 
respectively, are shoWn as representatives. 

[0095] Normal memory cell blocks 25#1 to 25#6 each 
include normal Word lines and normal memory cells. Sense 
ampli?er blocks 28#1 to 28#6 each include a plurality of 
sense ampli?ers 4#1 (4#2) described above. 

[0096] Spare memory cell block band 26 includes a plu 
rality of spare memory cell blocks and a plurality of sense 
ampli?er blocks. In FIG. 9, spare memory cell blocks 27#1 
to 27#6 and sense ampli?er blocks 29#1 to 29#6 correspond 
ing to spare memory cell blocks 27#1 to 27#6, respectively, 
are shoWn as representatives. 

[0097] Spare memory cell blocks 27#1 to 27#6 each 
include a spare Word line and a spare memory cell. Sense 
ampli?er blocks 29#1 to 29#6 each include a plurality of 
sense ampli?ers 4#1 (4#2) described above. 
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[0098] The normal memory cell blocks and the spare 
memory cell blocks each have the structure as described in 
the embodiments above. 

[0099] More speci?cally, minimum space NSW betWeen a 
normal Word line and a spare Word line is made Wider than 
minimum space NNW betWeen normal Word lines 
(NSW>NNW). Minimum space SSW betWeen the spare 
Word lines is made Wider than the minimum space NNW 
betWeen the normal Word lines (SSW>NNW). The length 
SD of the storage node in a spare memory cell is made 
longer than the length ND of the storage node in a normal 
memory cell (SD>ND). 
[0100] Alternatively, the minimum distance SNLS 
betWeen a spare memory cell and a normal memory cell or 
betWeen the spare memory cells is made longer than the 
minimum distance SNLN betWeen the normal memory cells 

(SNLS>SNLN). 
[0101] For example, When the spare memory cell block 
having such a spare memory cell structure or the spare Word 
line arrangement described With respect to the ?rst or third 
embodiment is arranged at an end of the normal memory cell 
block, the space betWeen the Word lines, siZe of the memory 
cells (storage nodes) and the space betWeen the memory 
cells differ from the normal memory cell block to the spare 
memory cell block, and therefore periodicity of patterns 
changes at the interface betWeen the tWo blocks. Thus it 
becomes dif?cult to manufacture Word lines and memory 
cells of the desired shape, possibly loWering production 
yield in the steps of manufacturing. 

[0102] Therefore, in the fourth embodiment of the present 
invention, the spare memory cell block and the normal 
memory cell block are not arranged in one memory block, 
and rather, the normal memory cell block band including the 
normal memory cell blocks only, and the spare memory cell 
block band including the spare memory cell blocks only are 
arranged in separate regions. 
[0103] As a method of arrangement, Within the range of 
memory cells selectable by column decoder 54, spare 
memory cell blocks are arranged concentrated on one por 
tion, different from the position of the normal memory cell 
blocks. Alternatively, Within the range of memory cells 
selectable by roW decoder 50, the spare memory cell blocks 
may be arranged concentrated on one portion at a position 
different from the normal memory cell blocks. 

[0104] By this con?guration, it becomes possible to pro 
vide spare memory cell blocks such that possibility of defect 
in the spare memory cells is reduced. Further, as the spare 
memory cell block band is at a different position from the 
normal memory cell block band, loWering of production 
yield during the steps of manufacturing can be prevented. 

[0105] Therefore, a defective normal memory cell can 
more surely be repaired as compared With the prior art, and 
production yield of the semiconductor memory device such 
as the DRAM can be improved. 

[0106] Though a spare column in Which replacement or 
substitution is performed Word line by Word line has been 
described, the present invention is applicable to a spare 
column (in a normal memory cell block band including a 
plurality of normal memory cell blocks selectable by roW 
decoder 50 (replacement or substitution bit line by bit line), 
and by the similar structure, possibility of repairment is 
improved, and production yield can also be improved. 

[0107] Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
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is 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. 

What is claimed is: 
1. A semiconductor memory device, comprising: 

a plurality of normal memory cells arranged in a matriX of 
roWs and columns; 

a plurality of normal Word lines provided corresponding 
to the roWs of said plurality of normal memory cells; 

a plurality of spare memory cells arranged in a matriX of 
roWs and columns for replacing a defective normal 
memory cell among said plurality of normal memory 
cells; and 

a plurality of spare Word lines provided corresponding to 
the roWs of said plurality of spare memory cells; 
Wherein 

said plurality of spare Word lines are arranged such that 
minimum space betWeen said plurality of spare Word 
lines is made Wider than minimum space betWeen said 
plurality of normal Word lines. 

2. The semiconductor memory device according to claim 
1, Wherein said plurality of spare Word lines are arranged 
such that minimum space betWeen said plurality of spare 
Word lines and said plurality of normal Word lines is made 
Wider than minimum space betWeen said plurality of normal 
Word lines. 

3. The semiconductor memory device according to claim 
1, Wherein 

each of said plurality of normal memory cells includes 

a ?rst memory cell capacitor, and 

a ?rst memory cell transistor rendered conductive by 
corresponding normal Word line; and 

each of said plurality of spare memory cells includes 

a second memory cell capacitor having larger capacitance 
than said ?rst memory cell capacitor, and 

a second memory cell transistor rendered conductive by 
corresponding spare Word line. 

4. The semiconductor memory device according to claim 
2, Wherein 

each of said plurality of normal memory cells includes 

a ?rst memory cell capacitor, and 

a ?rst memory cell transistor rendered conductive by 
corresponding normal Word line; and 

each of said plurality of spare memory cells includes 

a second memory cell capacitor having larger capacitance 
than said ?rst memory cell capacitor, and 

a second memory cell transistor rendered conductive by 
corresponding spare Word line. 

5. The semiconductor memory device according to claim 
1, Wherein said plurality of spare memory cells are arranged 
such that minimum distance betWeen said plurality of spare 
memory cells and said plurality of normal memory cells is 
made longer than minimum distance betWeen said plurality 
of normal memory cells. 

6. The semiconductor memory device according to claim 
1, Wherein said plurality of spare memory cells are arranged 
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such that minimum distance between said plurality of spare 
memory cells is made longer than minimum distance 
betWeen said plurality of normal memory cells. 

7. A semiconductor memory device, comprising a 
memory cell forming region in Which a plurality of normal 
memory cells arranged in a matrix of roWs and columns and 
a plurality of spare memory cells for replacing a defective 
normal memory cell among said plurality of normal memory 
cells are formed; and 

a dummy forming region formed at an outermost periph 
ery of said memory cell forming region; Wherein 

each of said plurality of normal memory cells includes 

a ?rst memory cell transistor, and 

a ?rst memory cell capacitor; and 

each of said plurality of spare memory cells includes 

a second memory cell transistor, and 

a second memory cell capacitor having larger capacitance 
than said ?rst memory cell capacitor, formed extending 
to said dummy forming region. 

8. The semiconductor memory device according to claim 
7, Wherein 

said dummy forming region includes 

a region Where a dummy cell is formed, and 

a region Where a dummy interconnection is formed; and 

said second memory cell capacitor includes 

a storage node extending to a direction of an active region 
of said dummy cell, and 

a cell plate provided corresponding to said storage node. 
9. A semiconductor memory device, comprising: 

a normal block band including a normal memory block 
and a sense ampli?er block arranged corresponding to 
said normal memory block; and 

a spare block band including a spare memory block and 
a sense ampli?er block arranged corresponding to said 
spare memory block, formed in a region different from 
said normal block band; Wherein 

said normal memory block includes 

a plurality of normal memory cells arranged in a matrix of 
roWs and columns, and a plurality of normal Word lines 
provided corresponding to the roWs of said plurality of 
normal memory cells; and 

said spare memory block includes 

a plurality of spare memory cells arranged in a matrix of 
roWs and columns for replacing a defective normal 
memory cell among said plurality of normal memory 
cells, different in shape from said plurality of normal 
memory cells, and a plurality of spare Word lines 
provided corresponding to the roWs of said plurality of 
spare memory cells and arranged at a space different 
from space betWeen said plurality of normal Word lines. 

10. The semiconductor memory device according to claim 
9, Wherein said plurality of spare Word lines are arranged 
such that minimum space betWeen said plurality of spare 
Word lines is made Wider than minimum space betWeen said 
plurality of normal Word lines. 

11. The semiconductor memory device according to claim 
9, Wherein 
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said plurality of spare Word lines are arranged such that 
minimum space betWeen said plurality of normal Word 
lines and said plurality of spare Word lines is made 
Wider than minimum space betWeen said plurality of 
normal Word lines. 

12. The semiconductor memory device according to claim 
10, Wherein 

each of said plurality of normal memory cells includes 

a ?rst memory cell capacitor, and 

a ?rst memory cell transistor rendered conductive by 
corresponding normal Word line; and 

each of said plurality of spare memory cells includes 

a second memory cell capacitor having larger capacitance 
than said ?rst memory cell capacitor, and 

a second memory cell transistor rendered conductive by 
corresponding spare Word line. 

13. The semiconductor memory device according to claim 
11, Wherein 

each of said plurality of normal memory cells includes 

a ?rst memory cell capacitor, and 

a ?rst memory cell transistor rendered conductive by 
corresponding normal Word line; and 

each of said plurality of spare memory cells includes 

a second memory cell capacitor having larger capacitance 
than said ?rst memory cell capacitor, and 

a second memory cell transistor rendered conductive by 
corresponding spare Word line. 

14. The semiconductor memory device according to claim 
9, Wherein said plurality of spare memory cells are arranged 
such that minimum distance betWeen said plurality of spare 
memory cells and said plurality of normal memory cells is 
made longer than minimum distance betWeen said plurality 
of normal memory cells. 

15. The semiconductor memory device according to claim 
9, Wherein said plurality of spare memory cells are arranged 
such that minimum distance betWeen said plurality of spare 
memory cells is made longer than minimum distance 
betWeen said plurality of normal memory cells. 

16. The semiconductor memory device according to claim 
9, further comprising 

a roW decoder for selecting, in response to an external 
address, a corresponding roW; Wherein 

said plurality of normal Word lines included in said 
normal memory block and said plurality of spare Word 
lines included in said spare memory block are each set 
to a selected state by said roW decoder. 

17. The semiconductor memory device according to claim 
9, further comprising 

a plurality of bit lines arranged in column direction of said 
normal memory block and said spare memory block, 
and 

a column decoder for selecting, in response to an external 
address, a corresponding column of said normal 
memory block and said spare memory block. 


