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SEMICONDUCTOR MEMORY DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
memory device. 

[0003] 2. Description of the Background Art 

[0004] A memory cell array of a DRAM (Dynamic Ran 
dom Access Memory) has a con?guration in Which memory 
cells, each including a transistor and a capacitor, are 
arranged in array-like manner, i.e. in roW and column 
directions. In its operation, a Word line selected by a roW 
address rises to turn on the transistor connected to the Word 
line. Each potential stored in the capacitor of a memory cell 
arranged in a certain roW is thereby read out simultaneously 
by a sense ampli?er via a bit line, and is ampli?ed to the 
level “H” (array voltage, VDD) or “L” (VSS). The above 
described bit line is pre-charged to a bit line pre-charge 
voltage, i.e. a constant voltage (VBL, generally VDD/2), 
until the above-described Word line rises. A cell plate 
electrode is arranged as a common opposing electrode for a 
capacitor of each memory cell, and is ?Xed to a constant cell 
plate voltage (VCP, generally VDD/2). 
[0005] In case of a DRAM having a large capacity, in 
order to accommodate With the increase of poWer consump 
tion and access time, the memory cell array is divided into 
a large number of sub memory arrays and the Word line is 
formed to have a hierarchical Word con?guration including 
a main Word line and a sub Word line. 

[0006] FIG. 6 schematically shoWs a con?guration of a 
multi-divided memory array and FIG. 7 is a detailed vieW 
of a sub memory array SMA, a sub Word driver band SWD 
and a sense ampli?er band SA. 

[0007] Mainly referring to FIG. 6, in the multi-divided 
memory array, the memory cell array is divided into a large 
number of sub memory arrays SMA, and the sub Word driver 
band SWD and the sense ampli?er band SA are arranged for 
each of the plurality of sub memory arrays SMA. A main 
Word line MWL eXtends in roW direction crossing over the 
plurality of sub memory arrays SMA arranged in roW 
direction, and a sub Word line SWL connected to the main 
Word line MWL via the sub Word driver SWD also eXtends 
in roW direction across each of the sub memory arrays SMA. 
The main Word line MWL is driven by a main Word driver 
MWD in response to the signals of a roW decoder RD. 

[0008] Mainly referring to FIG. 7, the sub memory array 
SMA has a plurality of memory cells MC arranged in a 
matriX. Each gate of the memory cells MC arranged in the 
same roW is connected to the sub Word line SWL, Which is 
in turn connected to each of the drivers SWDa of the sub 
Word driver band SWD. The memory cells MC arranged in 
the same column are respectively connected to one of a pair 
of bit lines BL and /BL. The bit-line pair BL and /BL is 
connected to any of the sense ampli?ers S/A, illustrated at 
the top or the bottom in FIG. 7, via NMOS transistors NT 
10 and NT 11 in Which a shared gate signal SHRb is input 
to the respective gates. 

[0009] In addition to a plurality of sense ampli?ers S/A 
and a plurality of S/A shared circuits including NMOS 
transistors NT 10 to NT 13, the sense ampli?er band SA has 
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a plurality of equalizing circuits including NMOS transistors 
NT15 to NT17. These equalizing circuits are used to apply 
the pre-charge voltage VBL described above to the bit lines 
BL and /BL. 

[0010] The sub Word line SWL is driven by the sub Word 
driver SWDa in response to the signals of the main Word line 
MWL and a sub decoding line SDL. 

[0011] The above-described memory cell MC has a one 
transistor-one capacitor con?guration including a transistor 
110 and a capacitor 120, as shoWn in FIG. 8, for eXample. 
As shoWn in FIG. 7, a cell plate 113 of capacitor 120 
eXtends substantially over entire region of the sub memory 
array SMA. Cell plate 113 is connected, at several portions, 
to a VCP poWer-supply interconnection 117a extending in 
the vicinity of the border betWeen the sub memory array 
SMA and the sub Word driver band SWD, so that cell plate 
113 is ?Xed to the cell plate voltage VCP. 

[0012] An eXample of a conventional con?guration for 
applying the cell plate voltage VCP to the cell plate is shoWn 
in FIG. 9. 

[0013] Referring to FIG. 9, MOS transistors 110 and 130 
are formed on the surface of a semiconductor substrate 101 
electrically isolated by a trench isolation 102. MOS transis 
tors 110 and 130 have pairs of source/drain regions 103 and 
121 respectively, and the transistors have respective gate 
electrodes 105 and 123 formed on the regions sandWiched 
betWeen the source/drain regions 103 and 121, With gate 
insulating layers 104 and 122 interposed, respectively. In 
particular, gate electrode 105 forms the sub Word line SWL 
described above. 

[0014] Abit line 107 and dummy bit lines 107a, 107b are 
formed on an interlayer insulating layer 106 covering MOS 
transistors 110 and 130. Bit line 107 is electrically connected 
to source/drain region 103 through a contact hole 106a. 

[0015] A COB (Capacitor Over Bitline) structure is 
employed in that a capacitor 120 is formed on an interlayer 
insulating ?lm 108 covering bit line 107. Capacitor 120 is a 
stacked capacitor having a storage node 111 and a cell plate 
113 opposing to storage node 111 With a capacitor dielectric 
layer 112 posed therebetWeen. Storage node 111 has a 
tubular portion extending upWard and is electrically con 
nected to source/drain region 103 through a contact hole 
108a. 

[0016] Adummy storage node 111a is formed in a dummy 
region. Amain Word line 115 and an intermediate intercon 
nection 115a are formed as the ?rst metal interconnections 
on an interlayer insulating ?lm 114 covering capacitor 120. 
Intermediate interconnection 115a is electrically connected 
to cell plate 113 through a contact hole 114a. 

[0017] AVCP poWer-supply interconnection 117a and an 
interconnection 117b are formed as the second metal inter 
connections on an interlayer insulating ?lm 116 covering 
main Word line 115 and intermediate interconnection 115a. 
VCP poWer-supply interconnection 117a is electrically con 
nected to intermediate interconnection 115a via a through 
hole 116a. A poWer-supply interconnection, a GND inter 
connection and a global I/O interconnection are also formed 
as the second metal interconnections. 

[0018] Thus, the feeding of the cell plate voltage VCP to 
the cell plate 113 has conventionally been provided from 
VCP poWer-source line 117a through intermediate intercon 
nection 115a. 
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[0019] As can be seen from FIG. 7, cell plate 113 having 
a large area approximately the same as the sub memory array 
is fed at several portions With the VCP poWer supply, 
Whereby the potential is surely ?xed. Insuf?cient ?xation of 
the potential causes the variation of the potential of cell plate 
113 upon continued Writing of the same data in page mode 
operation, and the insuf?cient storage potential of the 
memory cell MC. “L” to “H” error tends to occur as the 
potential of cell plate 113 is raised, Whereas “H” to “L” error 
tends to occur as the potential is loWered. 

[0020] Although it has been described that VCP poWer 
source line 117a is arranged on the border betWeen the sub 
memory array region and the sub Word driver band, it may 
also be arranged on the sub memory array region. In any 
case, by arranging VCP poWer-source line 117a in a region 
other than the sub Word driver band, the increase in the Width 
of the sub Word driver band is prevented. 

[0021] HoWever, in the system LSI (Large Scale Inte 
grated) circuit embedding DRAM, the method of feeding 
VCP to the above-described cell plate may not be used in 
some cases, as Will be described in the folloWing. 

[0022] When the memory array is con?gured With the 
memory cells of the stacked-capacitor type, a large step is 
generated betWeen the memory array portion and the other 
peripheral portion. Further, as shoWn in FIG. 9, the step in 
the interlayer insulating ?lm 116 of an upper layer is larger 
than that in interlayer insulating ?lm 114 of a loWer layer. 
The height of the step of interlayer insulating ?lm 116 could 
be 100 nm or more depending on the height of the stacked 
capacitor. 
[0023] On the other hand, When forming a plurality of 
through holes or contact holes on a same process step, the 
through holes or the contact holes are required to have a 
uniform siZe (opening diameters) across the entire chip. This 
is because the etching characteristics upon forming the holes 
and the embedding characteristics upon embedding plugs 
into the through holes or the like are considered. It is thus 
impossible to partially enlarge the siZe of the through holes 
or the contact holes of a certain block. 

[0024] Generally, in the system LSI, the siZe of the 
through holes or the contact holes is set small in order to 
increase the gate density of a logic block. It is thus necessary 
to accommodate the siZe of the through holes or the contact 
holes of the embedded DRAM portion to the smaller siZe of 
the logic block, since the siZe uniformity is required across 
the entire chip as described above. Thus, the siZe of the 
through holes or the contact holes on the memory array 
portion of the embedded DRAM Will be smaller than those 
of a commodity DRAM Where the memory cell array is 
con?gured With the memory cells of the same design dimen 
sion. 

[0025] The siZe reduction then leads to the reduction of 
DOF (Depth of Focus) on a lithographic process, causing 
dif?culties in the formation of the through holes or the 
contact holes in the memory array region and the stepped 
region described above. In particular, on the above-de 
scribed interlayer insulating ?lm 116 in Which the step is 
larger, the through holes or the like cannot be placed, and 
should be placed in the region considerably inner side of the 
sub Word driver band and/or the sense ampli?er band. 

[0026] For the reasons described above, VCP poWer 
source line 117a needs to be arranged considerably inner 
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side of the sub Word driver band (right side in the draWing), 
and intermediate interconnection 115a needs to be extended 
from the region directly above cell plate 113 to the region 
directly beloW VCP poWer-source line 117a. 

[0027] Further, a local poWer-supply interconnection of 
VCP may possibly be arranged as the ?rst metal intercon 
nection. HoWever, the main Word line MWL is extending, 
from the memory array, orthogonally crossing the local 
poWer-supply interconnection of VCP at the ?rst metal 
interconnection. The main Word line MWL thus needs to be 
partly raised to the second metal interconnection so as to 
cross over the local poWer-supply interconnection of VCP. 
In this case also, the positions of the through holes are 
thereby restricted and the local poWer-supply interconnec 
tion needs to be arranged considerably inner side of the sub 
Word driver band. 

[0028] When the poWer-supply interconnection of VCP 
(VCP poWer-supply interconnection 117a or the local 
poWer-supply interconnection of VCP) is arranged in the sub 
Word driver band SWD as described above, the Width of the 
sub Word driver band SWD is increased, because of the 
interconnection region of the poWer-supply interconnection 
of VCP, the connecting portion betWeen the VCP poWer 
supply interconnection and through hole 116a of interme 
diate interconnection 115a, and intermediate interconnec 
tion 115a running a signi?cant distance transverse to the sub 
Word driver band SWD. Thus, as the number of the division 
of sub memory array SMA in roW direction is increased, the 
sum of the increased part of the Width of the above-described 
sub Word driver band SWD is increased, causing the prob 
lem in that the area of the chip is increased. 

[0029] On the other hand, there is a method of feeding 
VCP in that the poWer-supply interconnection is arranged in 
parallel With the main Word line MWL on the border 
betWeen sub memory array SMA and sense-ampli?er band 
SA, While connecting the poWer-supply interconnection to 
the cell plate at several portions. In this case, hoWever, the 
Width of sense ampli?er band SA is increased by the 
interconnection region of the poWer-supply interconnection 
of VCP, causing the problem in that the area of the chip is 
increased as the number of the division of sub memory array 
SMA in column direction is increased. 

SUMMARY OF THE INVENTION 

[0030] An object of the present invention is to provide a 
semiconductor memory device, Which ensures the feeding of 
a cell plate voltage to a cell plate, While preventing the 
increase of the chip area. 

[0031] The semiconductor memory device of the inven 
tion includes a semiconductor substrate, a bit line, a dummy 
bit line, a capacitor and a ?rst intermediate interconnection. 
The semiconductor substrate has a main surface. The bit line 
is formed on the main surface. The dummy bit line is formed 
from the same layer as and separately from the bit line. The 
capacitor has an upper electrode formed above the bit line. 
The ?rst intermediate interconnection is formed above the 
capacitor and is electrically connected to the dummy bit line 
and an upper electrode. 

[0032] In the semiconductor memory device of the present 
invention, the dummy bit line and the ?rst intermediate 
interconnection are connected via a contact hole under the 
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?rst intermediate interconnection. The in?uence of a step 
generated upon formation of the contact hole is thereby 
reduced compared to the conventional method in that a 
through hole is formed on the ?rst intermediate intercon 
nection. Thus, the contact hole for connecting the dummy bit 
line and the ?rst intermediate interconnection can also be 
formed, for example, on the border betWeen the sub memory 
array region and the sub Word driver band. This eliminates 
the conventional need for forming the ?rst intermediate 
interconnection and the contact hole connected thereto con 
siderably inner side of the sub Word driver band. Therefore, 
the increase of the Width of the sub Word driver and the area 
of the chip can be prevented. 

[0033] Preferably, the semiconductor memory device 
described above further includes a pair of source/drain 
regions formed at the main surface, a sub Word line eXtend 
ing on the region sandWiched betWeen the pair of source/ 
drain regions With the gate insulating layer interposed, and 
a main Word line formed from the same layer as and 
separately from the ?rst intermediate interconnection and 
forming a hierarchical Word line con?guration together With 
the sub Word line. 

[0034] The ?rst intermediate interconnection can thus be 
formed from the same layer as and separately from the main 
Word line and can ef?ciently be formed in the hierarchical 
Word con?guration. 

[0035] In the semiconductor memory device described 
above, preferably, a plurality of memory cells are arranged, 
each including a transistor having a pair of source/drain 
regions and a gate electrode formed by the sub Word line and 
a capacitor to con?gure a sub memory array. Amemory cell 
array is con?gured by a plurality of sub memory arrays. 

[0036] Thus, in a DRAM With a large capacity having a 
multi-divided memory array con?guration, a predetermined 
potential can reliably be fed to the upper electrode of the 
capacitor, While preventing the increase of the area of the 
chip. 
[0037] Preferably, the semiconductor memory device 
described above further includes an upper-layer intercon 
nection formed above the ?rst intermediate interconnection 
and electrically connected to the dummy bit line. 

[0038] The predetermined potential to be applied to the 
upper electrode can thus be fed to the upper electrode from 
the upper-layer interconnection through a dummy bit line. 

[0039] Preferably, the semiconductor memory device 
described above further includes a second intermediate 
interconnection formed from the same layer as and sepa 
rately from the ?rst intermediate interconnection. The upper 
layer interconnection is electrically connected to the second 
intermediate interconnection With the dummy bit line inter 
posed. 
[0040] The second intermediate interconnection is thus 
provided betWeen the dummy bit line and the upper-layer 
interconnection as described above, thereby facilitating the 
formation of the through hole for connecting the dummy bit 
line and the upper-layer interconnection. 

[0041] In the semiconductor memory device described 
above, preferably, the voltage having a same level as the 
pre-charge voltage for the bit line is applied to the upper 
electrode via the dummy bit line and the ?rst intermediate 
interconnection. 
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[0042] Thus, the same voltage as the pre-charge voltage 
can reliably be fed to the upper electrode. 

[0043] Preferably, in the semiconductor memory device 
described above, the material of the ?rst intermediate inter 
connection is made of metal, and the material of the bit line 
includes at least one of silicon and refractory metal. 

[0044] The materials suitable for the ?rst intermediate 
interconnection and the bit line are thus selected. The 
semiconductor memory device described above further 
includes an additional dummy bit line running in parallel 
With the dummy bit line. The dummy bit line and the 
additional dummy bit line are connected at several portions. 

[0045] Therefore, even if the dummy bit line directly 
connected to the ?rst intermediate interconnection is cut off, 
the ?rst intermediate interconnection can still be fed by 
detouring the additional dummy bit line. 

[0046] Preferably, in the semiconductor memory device 
described above, the ?rst intermediate interconnection is 
disposed extending in parallel to the main Word line. 

[0047] Preferably, in the semiconductor memory device 
described above, the dummy bit line has a branch for 
connecting With the ?rst intermediate interconnection. 

[0048] Preferably, in the semiconductor memory device 
described above, the bit line is located at one side of the 
dummy bit line, and the branch eXtends to another side of the 
dummy bit line. 

[0049] 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 

[0050] FIG. 1 is a plan vieW illustrating the con?guration 
of VCP feeding to a cell plate in a semiconductor memory 
device according to the ?rst embodiment of the present 
invention; 

[0051] FIG. 2 is an enlarged vieW of the region R shoWn 
in FIG. 1; 

[0052] FIG. 3 is a schematic sectional vieW taken along 
the line 50-50 of FIGS. 1 and 2; 

[0053] FIG. 4 is a plan vieW illustrating the con?guration 
in that a main Word line is detouring an intermediate 
interconnection in the semiconductor memory device 
according to the ?rst embodiment of the invention; 

[0054] FIG. 5 is a plan vieW illustrating an arrangement in 
that a dummy bit line is connected With an additional 
dummy bit line at several portions; 

[0055] FIG. 6 is a schematic illustration of a general 
multi-divided memory array.; 

[0056] FIG. 7 is a detailed vieW of the con?guration of a 
sub memory array, a sub Word driver band and a sense 
ampli?er band; 

[0057] FIG. 8 illustrates a con?guration of the memory 
cell of FIG. 7; and 
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[0058] FIG. 9 is a schematic sectional vieW illustrating the 
con?guration of VCP feeding to the cell plate in the con 
ventional semiconductor memory device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0059] An embodiment of the present invention is 
described in the folloWing, based on the draWings. 

[0060] Mainly referring to FIG. 1, in a sub memory array 
region SMA, a plurality of bit lines 7 and a plurality of main 
Word lines 15 are arranged orthogonal to each other. Main 
Word line 15 is formed of the ?rst metal interconnection. In 
the vicinity of the end portion of sub memory array region 
SMA, dummy bit lines 7a and 7b are arranged in parallel 
With bit line 7. A cell plate 13 is formed on the layer upper 
than bit line 7 and loWer than main Word line 15. This cell 
plate 13 eXtends substantially over entire area of sub 
memory array region SMA. 

[0061] Dummy bit line 7a is electrically connected to an 
intermediate interconnection 18 via a contact hole 19b. The 
intermediate interconnection 18 is the ?rst metal intercon 
nection formed from the same layer as and separately from 
main Word line 15. Intermediate interconnection 18 is elec 
trically connected to an upper-layer global poWer-supply 
interconnection 17a of VCP formed of the second metal 
interconnection via a through hole 19a. The global poWer 
supply interconnection 17a eXtends in the vicinity of and 
along the border betWeen sub memory array region SMA 
and a sub Word driver region SWD. 

[0062] Dummy bit line 7a has a branch portion 7aa 
extending toWard peripheral side (right side in FIG. 1) outer 
from cell plate 13. Branch portion 7aa is electrically con 
nected to intermediate interconnection 15a via a contact hole 
14a. Intermediate interconnection 15a is the ?rst metal 
interconnection formed from the same layer as and sepa 
rately from main Word line 15a. Intermediate interconnec 
tion 15a is electrically connected to cell plate 13 via a 
contact hole 14b. Dummy bit line 7a is thus electrically 
connected to cell plate 13 at several portions. 

[0063] Therefore, VCP applied to a VCP global poWer 
supply interconnection 17a is fed to cell plate 13 via dummy 
bit line 7a and intermediate interconnection 15a. 

[0064] As shoWn in FIG. 2, a plurality of sub Word lines 
5 are arranged in the same direction as main Word line 15, 
and a memory cell having one transistor-one capacitor 
con?guration is arranged near the crossing portion of sub 
Word line 5 and bit line 7. 

[0065] Next, the above-described con?guration is 
described With reference to a sectional vieW. Referring to 
FIG. 3, MOS transistors 10 and 30 are formed on the surface 
of a semiconductor substrate 1 electrically isolated by trench 
isolation 2. MOS transistor 10 is formed to provide a 
memory cell Within the sub memory array region SMA, and 
MOS transistor 30 is formed to provide a sub Word driver in 
the sub Word driver band SWD. 

[0066] MOS transistor 10 includes a pair of source/drain 
regions 3 formed on the surface of semiconductor substrate 
1 and a gate electrode layer 5 formed on the region sand 
Wiched betWeen the pair of source/drain regions 3 With an 
insulating layer 4 interposed. MOS transistor 30 further 
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includes a pair of source/drain regions 21 formed on the 
surface of semiconductor substrate 1 and a gate electrode 
layer 23 formed on the region sandWiched betWeen the pair 
of source/drain regions 21 With a gate insulating layer 22 
interposed. Gate electrode layers 5 and 23 are formed of a 
material including silicon, for example, polycrystalline sili 
con (doped polycrystalline silicon) into Which an impurity 
are introduced, or polycide such as WSiX. Further, gate 
electrode layer 5 forms a sub Word line SWL. 

[0067] An interlayer insulating ?lm 6 is formed on the 
entire surface covering the MOS transistors 10 and 30. Bit 
line 7, dummy bit lines 7a, 7b and a interconnection 7c are 
separately formed, from one same layer, on interlayer insu 
lating ?lm 6. Bit line 7, dummy bit lines 7a, 7b and 
interconnection 7c are formed of the material including 
silicon, for eXample, doped polycrystalline silicon or poly 
cide such as WSiX, or of a refractory metal such as W 
(tungsten). Bit line 7 is electrically connected to source/ 
drain regions 3 via a contact hole 6a. Interconnection 7c is 
also electrically connected to gate electrode layer 23 via 
contact hole 6b. 

[0068] An interlayer insulating ?lm 8 is formed on the 
entire surface covering bit line 7, dummy bit line 7a, 7b and 
interconnection 7c. A plurality of capacitors 20 are formed 
on sub memory array region SMA of interlayer insulating 
?lm 8. 

[0069] A capacitor 20 is a stacked capacitor having a 
storage node 11 (loWer electrode) and a cell plate (upper 
electrode) 13 opposing to storage node 11 With a capacitor 
dielectric layer 12 interposed. Storage node 11 has a tubular 
portion eXtending upWardly, and is electrically connected to 
source/drain regions 3 via a contact hole 8a. Cell plate 13 is 
shared by capacitors 20 and formed to eXtend toWard the 
direction of the sub Word driver band SWD (right side in the 
?gure). 
[0070] Astorage node 11a is formed on the peripheral side 
of a plurality of storage nodes 11. 

[0071] An interlayer insulating ?lm 14 is formed on the 
entire surface covering capacitor 20. Main Word line 15, 
intermediate interconnection 15a and interconnection 15b 
are formed, from one same layer, separately from each other. 
Main Word line 15, intermediate interconnection 15a and 
interconnection 15b are the ?rst metal interconnections 
formed of a metal such as aluminum or an alloy 
including the same. 

[0072] Intermediate interconnection 15a is electrically 
connected to dummy bit line 7a via contact hole 14a and is 
also electrically connected to cell plate 13 via contact hole 
14b. 

[0073] Interconnection 15b is electrically connected to 
interconnection 7c via a contact hole 14c. Main Word line 15 
eXtends into the sub memory array region. 

[0074] An interlayer insulating ?lm 16 is formed on the 
entire surface covering main Word line 15, intermediate 
interconnection 15a and interconnection 15b. VCP global 
poWer-supply interconnection 17a and interconnection 17b 
are formed from one same layer separately from each other 
on interlayer insulating ?lm 16. VCP global poWer-supply 
interconnection 17a and interconnection 17b are the second 
metal interconnection formed of metal such asAl or an alloy 
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including thereof. VCP global poWer-supply interconnection 
17a is electrically connected to dummy bit line 7a, With 
intermediate interconnection 18 interposed, in the region 
outside of sub memory array region SMA, as shoWn in FIG. 
1. 

[0075] In the present embodiment, VCP can reliably be 
fed to cell plate 13 from VCP global poWer-supply inter 
connection 17a via intermediate interconnection 18, dummy 
bit line 7a and intermediate interconnection 15a. 

[0076] Further, as shoWn in FIG. 3, dummy bit line 7a and 
intermediate interconnection 15a are connected via contact 
hole 14a provided under intermediate interconnection 15a. 
Thus, the in?uence of the step generated upon formation of 
contact hole 14a is reduced compared to the conventional 
eXample shoWn in FIG. 9 in that a through hole 116a is 
formed on intermediate interconnection 115a. Contact hole 
14a can thereby be satisfactory formed in the vicinity of the 
border betWeen the sub memory array region and the sub 
Word driver band SWD. This eliminates the need for form 
ing contact hole 14a and intermediate interconnection 15a 
considerably inner side of sub Word driver band SWD, 
thereby preventing the increase in the Width of sub Word 
driver band SWD and in the chip area. 

[0077] Further, it is unnecessary to eXtend intermediate 
interconnection 15a from cell plate 13 to considerably inner 
side of the sub Word driver band SWD, thus saving the 
length of intermediate interconnection 15a. 

[0078] The feeding of the cell plate voltage VCP to 
dummy bit line 7a from VCP global poWer-supply intercon 
nection 17a Will be sufficient if it can be electrically con 
nected to dummy bit line 7a at one portion outside of sub 
memory array region SMA. Thus, global poWer-supply 
interconnection 17a can be arranged on sub memory array 
region SMA, or on the border betWeen sub Word driver band 
SWD and the sub memory array region SMA. The sub Word 
driver band SWD is thus not increased by such arrangement 
of global poWer-supply interconnection 17a. 

[0079] It is only necessary to have at least one connecting 
point betWeen VCP global poWer-supply interconnection 
17a and dummy bit line 7a, so that the Width of a sense 
ampli?er band SA or the sub Word driver band SWD Will not 
be increased. 

[0080] The distance betWeen each main Word line 15 is 
relatively large in a 8-Way system, in that one main Word line 
15 is connected to eight sub Word lines. Intermediate inter 
connection 15a can thus be arranged Within an area betWeen 
each main Word line 15. HoWever, in case of 4-Way hierar 
chical Word line con?guration, the distance betWeen each 
main Word line 15 comes to be smaller. In this case, main 
Word line 15 is formed to have a shape that is not straight but 
is detouring intermediate interconnection 15a. Thus, an area 
betWeen main Word lines 15 is secured by slightly shifting 
each main Word line 15. In any case, such arrangement of 
intermediate interconnection 15a and dummy bit line 7a Will 
not increase the Width of the sub Word driver band SWD. 

[0081] In the present embodiment, the voltage (cell plate 
voltage: VCP) applied to cell plate 13 and the pre-charge 
voltage (VBL) of bit line are both set to the voltage half of 
the array voltage VDD (VDD/2). Therefore, even if dummy 
bit line, i.e. a VCP local poWer-supply interconnection, and 
the adjacent bit line 7 should be short-circuited due to dust 
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attached during an Wafer process, for eXample, the current 
Will not penetrate from bit line 7 to local poWer-supply 
interconnection 7a of VCP during a stand-by period. Thus, 
the defective bit line described above can be substituted 
Without causing any increase of the stand-by current. 

[0082] Dummy bit line 7a is arranged at the end-most 
portion of the bit lines running in parallel, Where pattern 
repeatability is lost and pattern discontinuity tends to occur 
at the time of pattern formation. When the pattern discon 
tinuity occurs, VCP may not satisfactory fed to cell plate 13. 
Therefore, it is preferred to have the region in the vicinity of 
dummy bit line 7a con?gured as shoWn in FIG. 5. 

[0083] Referring to FIG. 5, an additional bit line 7b 
running in parallel With dummy bit line 7a is connected to 
dummy bit line 7a at several portions by connecting portions 
7c. Even if the pattern of dummy bit line 7a is disrupted at 
the region S of the FIG. 5, VCP can still be fed to all the cell 
plate connecting portions by detouring additional dummy bit 
line 7b using the path denoted by the arroW. Thus, VCP can 
be fed even more reliably to cell plate 13, making effective 
use of additional dummy bit line 7b. 

[0084] Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
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 semiconductor substrate having a main surface, 

a bit line formed on said main surface, 

a dummy bit line formed from the same layer as and 
separately from said bit line, and running in parallel 
With said bit line, 

a capacitor having an upper electrode formed above said 
bit line, and 

a ?rst intermediate interconnection formed above said 
capacitor and electrically connected to said dummy bit 
line and said upper electrode. 

2. The semiconductor memory device according to claim 
1, further comprising: 

a pair of source/drain regions formed at said main surface, 

a sub Word line extending on the region sandWiched 
betWeen said pair of source/drain regions With a gate 
insulating layer interposed, and 

a main Word line formed from the same layer as and 
separately from said ?rst intermediate interconnection, 
and formed as a hierarchical Word line con?guration 
together With said sub Word line. 

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

a plurality of memory cells each including said capacitor 
and a transistor having said pair of source/drain regions 
and a gate electrode formed of said sub Word line are 
arranged to con?gure a sub memory array, 

a plurality of said sub memory arrays being arranged to 
con?gure a memory cell array. 
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4. The semiconductor memory device according to claim 
1, further comprising: 

an upper-layer interconnection formed above said ?rst 
intermediate interconnection and electrically connected 
to said dummy bit line. 

5. The semiconductor memory device according to claim 
4, further comprising: 

a second intermediate interconnection formed from the 
same layer as and separately from said ?rst intermedi 
ate interconnection; Wherein 

said upper-layer interconnection is electrically connected 
to said dummy bit line With said second intermediate 
interconnection interposed. 

6. The semiconductor memory device according to claim 
1, Wherein a voltage having a same level as a pre-charge 
voltage for said bit line is applied to said upper electrode via 
said dummy bit line and said ?rst intermediate interconnec 
tion. 

7. The semiconductor memory device according to claim 
1, Wherein a material of said ?rst intermediate interconnec 
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tion is metal, and a material of said bit line includes at least 
one of silicon and refractory metal. 

8. The semiconductor memory device according to claim 
1, further comprising: 

an additional dummy bit line running in parallel With said 
dummy bit line, 

said dummy bit line and said additional dummy bit line 
being connected at several portions. 

9. The semiconductor memory device according to claim 
2, Wherein said ?rst intermediate interconnection is disposed 
extending in parallel to said main Word line. 

10. The semiconductor memory device according to claim 
1, Wherein said dummy bit line has a branch for connecting 
With said ?rst intermediate interconnection. 

11. The semiconductor memory device according to claim 
10, Wherein said bit line is located at one side of said dummy 
bit line, and said branch eXtends to another side of said 
dummy bit line. 


