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(57) ABSTRACT 

Disclosed is a method for fabricating a semiconductor 
device including stacked capacitors, in Which dummy plate 
electrodes and charge storage electrodes are formed at a 
region other than a memory cell region, to control a topology 
resulting from capacitors, thereby allowing ?ne intercon 
nection lines to be formed after the formation of those 
capacitors. In accordance With this method, dummy plate 
electrodes and charge storage electrodes, each of Which has 
the same height as that of the stacked capacitor, are formed 
at the logic circuit region When the stacked capacitor are 
formed at the memory cell region. 
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METHOD FOR FABRICATING SEMICONDUCTOR 
DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method for 
fabricating a semiconductor device including stacked 
capacitors, and more particularly to a method for fabricating 
a semiconductor device including stacked capacitors, in 
Which dummy plate electrodes and charge storage electrodes 
are formed at a region other than a memory cell region, to 
control a topology resulting from capacitors, thereby alloW 
ing ?ne interconnection lines to be formed after the forma 
tion of those capacitors. 

[0003] 2. Description of the Related Art 

[0004] As Well knoWn, the recent trend to fabricate a 
semiconductor device With a high degree of integration 
inevitably results in a reduced cell siZe. In order to obtain a 
desired capacitance in the reduced cell siZe, such a semi 
conductor device tends to have a stacked capacitor structure 
having an increased stack height. Such a semiconductor 
device also tends to have a highly integrated logic circuit 
arranged around a memory cell region thereof in order to 
obtain a high performance. For such a highly integrated 
logic circuit, it is necessary to use interconnection lines of an 
increased ?neness. This also results in an increase in the 
stack height of capacitors. 

[0005] Due to such an increased stack height resulting 
from the manufacture of a semiconductor device With a high 
integration and high performance, there is a severe topology 
betWeen a memory cell region formed With capacitors and a 
logic circuit region around the memory cell region, as shoWn 
in FIG. 1. In FIG. 1, the reference character “A” denotes the 
logic circuit region, and the reference character “B” denotes 
the memory cell region. 

[0006] FIG. 1 is a cross-sectional vieW illustrating a 
semiconductor device including stacked capacitors formed 
in accordance With a conventional method. A semiconductor 
substrate 1 is ?rst prepared, Which is formed With a desired 
logic circuit in a logic circuit region A, and a plurality of 
transistors, respectively adapted to drive capacitors to be 
subsequently formed, in a memory cell region B, as shoWn 
in FIG. 1. A nitride or other material is then laminated over 
the upper surface of the semiconductor substrate 1, thereby 
forming a ?rst etch barrier ?lm 11. An oXide is subsequently 
formed over the ?rst etch barrier ?lm (not shoWn). The oXide 
?lm is then planariZed to form a ?rst interlayer insulating 
?lm 21. The reference numeral “1” denotes Wells of a ?rst 
conductivity type, for example, an n-type, “2” Wells of a 
second conductivity type, for eXample, a p-type, “3” an 
element isolation insulating ?lm, “4” diffusion regions 
adapted to be used as source electrodes 4a or drain elec 
trodes 4b, “5” a gate oXide ?lm, “6” gate electrodes, and “7” 
a ?rst intermediate insulating ?lm. 

[0007] The ?rst interlayer insulating ?lm 21 and ?rst etch 
barrier ?lm 11 are then partially removed from the memory 
cell region B, thereby forming ?rst contact holes through 
Which drain electrodes 4b formed in the memory cell region 
B are eXposed, respectively. Thereafter, a conductive mate 
rial such as polysilicon is completely ?lled in the ?rst 
contact holes. The conductive material remaining on the ?rst 
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interlayer insulating ?lm 21 is then removed using an 
etchback process. Thus, ?rst contact plugs 31 are formed. 
The ?rst contact plugs 31, Which are arranged at the outer 
most portion of the memory cell region B adjacent to the 
logic circuit region A, are dummy plugs. These contact plugs 
31, that is, the dummy plugs, Will be electrically connected 
to dummy charge storage electrodes in a subsequent pro 
cessing step, respectively. Source electrodes 4a formed in 
the memory cell region B may also be eXposed When the 
drain electrodes 4b are eXposed, in order to form contact 
plugs on those source electrodes 4a. In this case, bit line 
contacts may be subsequently formed on the contact plugs of 
the source electrodes 4a. Subsequently, an oXide or other 
appropriate material is then laminated over the entire upper 
surface of the resulting structure formed With the contact 
plugs 31, thereby forming a second interlayer insulating ?lm 
22. 

[0008] Thereafter, the second interlayer insulating ?lm 22, 
?rst interlayer insulating ?lm 21, and ?rst etch barrier ?lm 
11 are partially removed in a sequential fashion, thereby 
forming second contact holes through Which the source 
electrodes 4a, in the memory cell region B, to be connected 
With bit lines in a subsequent processing step, active regions 
4 de?ned in the logic circuit region A to be connected With 
?rst interconnection lines, and gate electrodes are eXposed. 
In the case in Which contact plugs are also formed on the 
source electrodes 4a at the processing step of FIG. 1, the 
second contact holes associated With the bit lines are formed 
on those contact plugs. 

[0009] Thereafter, a conductive material is formed over 
the resulting structure to form a ?rst conductive layer 41 
covering the upper surface of the second interlayer insulat 
ing ?lm 22 While completely ?lling the second contact holes. 
An insulating material is then laminated over the ?rst 
conductive layer 41, thereby forming a second intermediate 
insulating ?lm 25. This ?rst conductive layer 41 Will be 
subsequently patterned so that it is used as interconnection 
lines in the logic circuit region A While being used as bit 
lines in the memory cell region B. 

[0010] The second intermediate insulating ?lm 25, ?rst 
conductive layer 41, second interlayer insulating ?lm 22 are 
then patterned to form ?rst interconnection lines 41a and bit 
lines 41b. In accordance With the pattering of the second 
intermediate insulating ?lm 22 at this processing step, 
respective upper surfaces of the ?rst contact plugs 31 may be 
eXposed. Alternatively, the second interlayer insulating ?lm 
22 may be partially left in a small thickness. 

[0011] A nitride ?lm or other appropriate material ?lm is 
subsequently laminated over the entire upper surface of the 
resulting structure, in Which the ?rst contact plugs 31 are 
eXposed, thereby forming a second etch barrier ?lm 12. An 
oXide ?lm is then laminated over the second etch barrier ?lm 
12. Then, the oXide ?lm is planariZed using a CMP process, 
thereby forming a third interlayer insulating ?lm 23. 

[0012] Thereafter, contacts are then formed at the ?rst 
contact plugs 31 respectively disposed on the drain elec 
trodes 4a to Which capacitors are to be connected. The 
formation of the contacts is achieved by etching the third 
etch barrier ?lm 130 using a contact mask as an etch barrier, 
etching the third interlayer insulating ?lm 23 using the 
contact mask and second etch barrier ?lm 12 as an etch 
mask, and then etching the second etch barrier ?lm 12. 
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Thereafter, a charge storage electrode material is formed 
over the upper surface of the resulting structure. 

[0013] The charge storage electrode material is then pat 
terned using a charge storage electrode mask, thereby form 
ing charge storage electrodes Thereafter, the formation of a 
capacitor dielectric ?lm 45 and a conductive layer 47 
adapted to form plate electrodes is carried out. 

[0014] As shoWn in FIG. 1, in the semiconductor device, 
a step is de?ned betWeen the memory cell region B formed 
With capacitors and the logic circuit region A formed With a 
logic circuit due to an increased stack height of the capacitor 
structure. Due to such a step or topology, it is impossible to 
form an accurate pattern in the logic circuit region A or 
memory cell region B. This is because When a particular 
layer formed on the capacitor structure is patterned in 
accordance With a photolithography process, there is a focus 
depth difference betWeen eXposure light onto the logic 
circuit region A and eXposure light onto the memory cell 
region B. As a result, it is very difficult to form ?ne metal 
lines. 

SUMMARY OF THE INVENTION 

[0015] The present invention has been made in vieW of the 
above mentioned problems, and an object of the invention is 
to provide a method for fabricating a semiconductor device, 
in Which dummy plate electrodes and charge storage elec 
trodes are formed at a logic circuit region in the procedure 
for forming capacitors, thereby preventing the formation of 
a step betWeen a logic circuit region and a memory cell 
region, and thus, alloWing a formation of ?ne interconnec 
tion lines. 

[0016] In accordance With the present invention, this 
object is accomplished by providing A method for fabricat 
ing a semiconductor device including a plurality of stacked 
capacitors on a semiconductor substrate having a logic 
circuit region and a memory cell region, Wherein dummy 
plate electrodes and charge storage electrodes, each of Which 
has the same height as that of the stacked capacitor, are 
formed at the logic circuit region When the stacked capacitor 
are formed at the memory cell region. 

[0017] Preferably, this method comprises the steps of 
forming gate electrodes, source electrodes, and drain elec 
trodes on the semiconductor substrate, and forming a ?rst 
interlayer insulating ?lm in a lanariZed fashion over an 
upper surface of a structure resulting from the formation of 
the electrodes, forming, on the ?rst interlayer insulating ?lm 
at the memory cell region, bit lines connected to the source 
electrodes While forming, on the ?rst interlayer insulating 
?lm at the logic circuit region, ?rst interconnection lines 
connected to the source, drain, and gate electrodes, and 
forming a second interlayer insulating ?lm in a planariZed 
fashion over an upper surface of a structure resulting from 
the formation of the bit lines and the ?rst interconnection 
lines, forming contact holes at the ?rst interconnection lines 
in the logic circuit region, forming a conductive material in 
a planariZed fashion over an upper surface of a structure 
resulting from the formation of the contact holes, and 
etching back the conductive material, thereby forming con 
tact plugs respectively connected to the ?rst interconnection 
lines, forming an etch barrier ?lm over an upper surface of 
a structure resulting from the formation of the contact plugs, 
forming contact holes eXposing the drain electrodes, and 
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forming a conductive material, adapted to form charge 
storage electrodes, over an upper surface of a structure 
resulting from the formation of the contact holes eXposing 
the drain electrodes, patterning the charge storage electrode 
conductive material using a charge storage electrode mask, 
thereby forming the charge storage electrodes and the 
dummy charge storage electrodes, forming a capacitor 
dielectric ?lm over an upper surface of a structure resulting 
from the formation of the charge storage electrodes and the 
dummy charge storage electrodes, and forming, over the 
capacitor dielectric ?lm, a conductive material adapted to 
form plate electrodes, patterning the plate electrode conduc 
tive material using a plate electrode mask, thereby forming 
plate electrodes and dummy plate electrodes, and forming a 
third interlayer insulating ?lm in a planariZed fashion over 
an upper surface of a structure resulting from the formation 
of the plate electrodes and dummy plate electrodes, and 
forming second interconnection lines connected to the con 
tact plugs formed at the ?rst interconnection lines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The above objects, and other features and advan 
tages of the present invention Will become more apparent 
after a reading of the folloWing detailed description When 
taken in conjunction With the draWings, in Which: 

[0019] FIG. 1 is a cross-sectional vieW illustrating a 
semiconductor device including stacked capacitors fabri 
cated in accordance With a conventional method; and 

[0020] FIGS. 2a to 2h are cross-sectional vieWs respec 
tively illustrating sequential processing steps of a method for 
fabricating a semiconductor device including stacked 
capacitors in accordance With a preferred embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] NoW, preferred embodiments of the present inven 
tion Will be described in detail, in conjunction With the 
anneXed draWings. 

[0022] The important technical idea of the present inven 
tion is to avoid a severe topology from being formed 
betWeen a memory cell region and a logic circuit region 
around the memory cell region due to an increased stack 
height of stacked capacitors, thereby achieving a ?neness of 
interconnection lines. This technical idea realiZes by form 
ing dummy plate electrodes and charge storage electrodes at 
the logic circuit region during the formation of capacitors in 
the memory cell region. 

[0023] For an easy and best understanding of the present 
invention, layers having the same function are denoted by 
the same reference numeral. For forming and patterning 
processes for each layer, those are typically used in the 
manufacture of semiconductor devices. Accordingly, no 
description Will be made in conjunction With those pro 
cesses. 

[0024] FIGS. 2a to 2h are cross-sectional vieWs respec 
tively illustrating sequential processing steps of a method for 
fabricating a semiconductor device including stacked 
capacitors in accordance With a preferred embodiment of the 
present invention. 
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[0025] In accordance With this embodiment, a semicon 
ductor substrate 100 is ?rst prepared, Which is formed With 
a desired logic circuit in a logic circuit region A, and a 
plurality of transistors, respectively adapted to drive capaci 
tors to be subsequently formed, in a memory cell region B, 
as shoWn in FIG. 2a. A nitride or other material is then 
laminated over the upper surface of the semiconductor 
substrate 100, thereby forming a ?rst etch barrier ?lm 110. 
An oXide is subsequently formed over the ?rst etch barrier 
?lm 110. The oXide ?lm is then planariZed to form a ?rst 
interlayer insulating ?lm 210. In FIG. 2a, the reference 
numeral “10” denotes Wells of a ?rst conductivity type, for 
eXample, an n-type, “20” Wells of a second conductivity 
type, for eXample, a p-type, “30” an element isolation 
insulating ?lm, “40” diffusion regions adapted to be used as 
source electrodes 40a or drain electrodes 40b, “50” a gate 
oXide ?lm, “60” gate electrodes, and “70” a ?rst interme 
diate insulating ?lm. 

[0026] Referring to FIG. 2b, the ?rst interlayer insulating 
?lm 210 and ?rst etch barrier ?lm 110 are then partially 
removed from the memory cell region B, thereby forming 
?rst contact holes through Which drain electrodes 40b 
formed in the memory cell region B are exposed, respec 
tively. Thereafter, a conductive material such as polysilicon 
is completely ?lled in the ?rst contact holes. The conductive 
material remaining on the ?rst interlayer insulating ?lm 210 
is then removed using an etchback process. Thus, ?rst 
contact plugs 310 are formed. The ?rst contact plugs 310, 
Which are arranged at the outermost portion of the memory 
cell region B adjacent to the logic circuit region A, are 
dummy plugs. These contact plugs 310, that is, the dummy 
plugs, Will be electrically connected to dummy charge 
storage electrodes in a subsequent processing step, respec 
tively. Source electrodes 40a formed in the memory cell 
region B may also be eXposed When the drain electrodes 40b 
are exposed, in order to form contact plugs on those source 
electrodes 40a. In this case, bit line contacts may be sub 
sequently formed on the contact plugs of the source elec 
trodes 40a. Subsequently, an oXide or other appropriate 
material is then laminated over the entire upper surface of 
the resulting structure formed With the contact plugs 310, 
thereby forming a second interlayer insulating ?lm 220. 

[0027] Referring to FIG. 2c, the second interlayer insu 
lating ?lm 220, ?rst interlayer insulating ?lm 210, and ?rst 
etch barrier ?lm 110 are partially removed in a sequential 
fashion, thereby forming second contact holes through 
Which the source electrodes 40a, in the memory cell region 
B, to be connected With bit lines in a subsequent processing 
step, active regions 40 de?ned in the logic circuit region A 
to be connected With ?rst interconnection lines, and gate 
electrodes are eXposed. In the case in Which contact plugs 
are also formed on the source electrodes 40a at the process 
ing step of FIG. 2b, the second contact holes associated With 
the bit lines are formed on those contact plugs. 

[0028] Thereafter, a conductive material is formed over 
the resulting structure to form a ?rst conductive layer 410 
covering the upper surface of the second interlayer insulat 
ing ?lm 220 While completely ?lling the second contact 
holes. An insulating material is then laminated over the ?rst 
conductive layer 410, thereby forming a second intermediate 
insulating ?lm 75. This ?rst conductive layer 410 Will be 
subsequently patterned so that it is used as interconnection 
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lines in the logic circuit region A While being used as bit 
lines in the memory cell region B. 

[0029] Referring to FIG. 2d, the second intermediate 
insulating ?lm 75, ?rst conductive layer 410, second inter 
layer insulating ?lm 220 are then patterned to form ?rst 
interconnection lines 410a and bit lines 410b. In accordance 
With the pattering of the second intermediate insulating ?lm 
220 at this processing step, respective upper surfaces of the 
?rst contact plugs 310 may be eXposed. Alternatively, the 
second interlayer insulating ?lm 220 may be partially left in 
a small thickness. 

[0030] A nitride ?lm or other appropriate material ?lm is 
subsequently laminated over the entire upper surface of the 
resulting structure, in Which the ?rst contact plugs 310 are 
eXposed, thereby forming a second etch barrier ?lm 120. An 
oXide ?lm is then laminated over the second etch barrier ?lm 
120. Then, the oXide ?lm is planariZed using a CMP process, 
thereby forming a third interlayer insulating ?lm 230. 

[0031] Referring to FIG. 26, contact holes are then formed 
at the ?rst interconnection lines 410a in the logic circuit 
region A. Over the upper surface of the resulting structure, 
a conductive material is subsequently formed to a desired 
thickness so as to provide a planariZed upper surface. This 
conductive material layer is then etched back, thereby form 
ing second contact plugs 310a connected to the ?rst inter 
connection lines 410a. Thereafter, a third etch barrier ?lm 
130 is formed over the upper surface of the resulting 
structure. Preferably, the third etch barrier ?lm 130 has a 
multilayered Ti/TiN/W (Titanium/Titanium Nitride/Tung 
sten) structure. The etchback process of the conductive 
material layer may be achieved using etching gas or a CMP 
process. The third etch barrier ?lm 130 serves to prevent the 
second contact plug from being damaged during a subse 
quent processing step of forming capacitors. 

[0032] Referring to FIG. 2f, contacts are then formed at 
the ?rst contact plugs 310 respectively disposed on the drain 
electrodes 40a to Which capacitors are to be connected. The 
formation of the contacts is achieved by etching the third 
etch barrier ?lm 130 using a contact mask as an etch barrier, 
etching the third interlayer insulating ?lm 230 using the 
contact mask and second etch barrier ?lm 120 as an etch 
mask, and then etching the second etch barrier ?lm 120. 
Thereafter, a charge storage electrode material is formed 
over the upper surface of the resulting structure. 

[0033] The charge storage electrode material is then pat 
terned using a charge storage electrode mask, thereby form 
ing charge storage electrodes 420a and dummy charge 
storage electrodes 420b. The charge storage electrodes 420a 
are formed in such a fashion that one charge storage elec 
trode is provided for each memory cell in the memory cell 
region B, and that they are separated from one another. On 
the other hand, the dummy charge storage electrodes 420b 
are formed at a desired portion in the logic circuit region A. 
Thereafter, the formation of a capacitor dielectric ?lm 425 
and a conductive layer 427 adapted to form plate electrodes 
is carried out. 

[0034] The charge storage electrodes 420a and plate elec 
trode conductive layer 427 may be made of silicon. Prior to 
the formation of the capacitor dielectric ?lm 425, the charge 
storage electrodes 420a may be subjected to a surface 
treatment so that it has a hemispherical grain structure at its 
upper surface. 
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[0035] Where the capacitor dielectric ?lm 425 is made of 
a ferroelectric, the charge storage electrodes 420a and plate 
electrode conductive layer 427 may be made of platinum. 

[0036] Referring to FIG. 2g, the plate electrode conduc 
tive layer 427 is then patterned in accordance With an 
etching process using a plate electrode mask (not shoWn), 
thereby forming plate electrodes 427a and dummy plate 
electrodes 427b. The plate electrodes 427a are disposed 
throughout the memory cell region B Whereas the dummy 
plate electrodes 427b are disposed at portions of the logic 
circuit region A each de?ned betWeen neighboring second 
contact plugs 310a While having a Width smaller than that of 
those region portions. The etching of the dielectric ?lm 425 
and charge storage electrode conductive layer 427a may be 
carried out in the procedure of etching the plate electrode 
conductive layer 427a. Thereafter, a fourth interlayer insu 
lating ?lm 240 is formed over the resulting structure in a 
planariZed fashion. 

[0037] The fourth interlayer insulating ?lm 240 may be 
made of an oXide ?lm. The planariZation of the fourth 
interlayer insulating ?lm 240 may be achieved by depositing 
an insulating ?lm to a desired thickness, and then carrying 
out the insulating ?lm a CMP process. 

[0038] Referring to FIG. 2h, contacts are then formed at 
the second contact plugs 310a formed on the ?rst intercon 
nection lines 410a. The formation of the contacts may be 
achieved by etching the fourth interlayer insulating ?lm 240 
using a contact mask and the third etch barrier ?lm 130 as 
an etch barrier, and then etching the third etch barrier ?lm 
130. Thereafter, second interconnection lines 430a are 
formed. 

[0039] The formation of the second interconnection lines 
430a is achieved by depositing a conductive material over 
the upper surface of the structure obtained after the forma 
tion of the contacts at the second contact plugs 310a, and 
etching the conductive material using a second connection 
interconnection mask. Alternatively, the second interconnec 
tion lines 430a may be formed in accordance With another 
method. In this case, the fourth interlayer insulating ?lm 240 
is formed to have a thickness increased by the thickness of 
the second interconnection lines 430a. After the formation 
of the contacts at the second contact plugs 310a, the fourth 
interlayer insulating ?lm 240 is etched up to a desired depth 
at regions Where the second interconnection lines 430a are 
to be arranged, thereby forming contact grooves. A conduc 
tive material is then deposited to bury the contact grooves. 
The conductive material is subsequently etched back to form 
the second interconnection lines 430a. 

[0040] As apparent from the above description, the present 
invention provides a method for fabricating a semiconductor 
device including stacked capacitors, in Which dummy plate 
electrodes and dummy charge storage electrodes are formed 
at a region other than a memory cell region, to control a 
topology resulting from capacitors, thereby alloWing ?ne 
interconnection lines to be formed. 

[0041] Although the preferred embodiments of the inven 
tion have been disclosed for illustrative purposes, those 
skilled in the art Will appreciate that various modi?cations, 
additions and substitutions are possible, Without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 
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What is claimed is: 
1. A method for fabricating a semiconductor device 

including a plurality of stacked capacitors on a semiconduc 
tor substrate having a logic circuit region and a memory cell 
region, Wherein 

dummy plate electrodes and dummy charge storage elec 
trodes, each of Which has the same height as that of the 
stacked capacitor, are formed at the logic circuit region 
When the stacked capacitor are formed at the memory 
cell region. 

2. The method according to claim 1, comprising the steps 
of: 

(a) forming gate electrodes, source electrodes, and drain 
electrodes on a semiconductor substrate, and forming a 
?rst interlayer insulating ?lm in a planariZed fashion 
over an upper surface of a structure resulting from the 
formation of the electrodes; 

(b) forming, on the ?rst interlayer insulating ?lm at the 
memory cell region, bit lines connected to the source 
electrodes While forming, on the ?rst interlayer insu 
lating ?lm at the logic circuit region, ?rst interconnec 
tion lines connected to the source, drain, and gate 
electrodes, and forming a second interlayer insulating 
?lm in a planariZed fashion over an upper surface of a 
structure resulting from the formation of the bit lines 
and the ?rst interconnection lines; 

(c) forming contact holes at the ?rst interconnection lines 
in the logic circuit region, forming a conductive mate 
rial in a planariZed fashion over an upper surface of a 
structure resulting from the formation of the contact 
holes, and etching back the conductive material, 
thereby forming contact plugs respectively connected 
to the ?rst interconnection lines; 

(d) forming an etch barrier ?lm over an upper surface of 
a structure resulting from the formation of the contact 
plugs, forming contact holes eXposing the drain elec 
trodes, and forming a conductive material, adapted to 
form charge storage electrodes, over an upper surface 
of a structure resulting from the formation of the 
contact holes exposing the drain electrodes; 

(e) patterning the charge storage electrode conductive 
material using a charge storage electrode mask, thereby 
forming the charge storage electrodes and the dummy 
charge storage electrodes, forming a capacitor dielec 
tric ?lm over an upper surface of a structure resulting 
from the formation of the charge storage electrodes and 
the dummy charge storage electrodes, and forming, 
over the capacitor dielectric ?lm, a conductive material 
adapted to form plate electrodes; 

(f) patterning the plate electrode conductive material 
using a plate electrode mask, thereby forming plate 
electrodes and dummy plate electrodes, and forming a 
third interlayer insulating ?lm in a planariZed fashion 
over an upper surface of a structure resulting from the 
formation of the plate electrodes and dummy plate 
electrodes; and 

(g) forming second interconnection lines connected to the 
contact plugs formed at the ?rst interconnection lines. 

3. The method according to claim 2, Wherein the charge 
storage electrodes formed at the step (e) are arranged so that 
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one charge storage electrode is provided for each of memory 
cells in the memory cell region While being separated from 
the remaining charge storage electrodes provided for the 
remaining memory cells, and the dummy charge storage 
electrodes are arranged at a desired portion in the logic 
circuit region. 

4. The method according to claim 2, Wherein the plate 
electrodes formed at the step are arranged throughout the 
memory cell region, and the dummy plate electrodes are 
arranged at portions of the logic circuit region each de?ned 
betWeen neighboring ones of the contact plugs, formed at the 
?rst interconnection line, While having a Width smaller than 
that of the region portions, respectively. 

5. The method according to claim 2, further comprising, 
for the connection of the drain electrodes to the capacitors, 
the steps of: 

(i) forming a ?rst intermediate insulating ?lm over the 
upper surface of the structure resulting from the for 
mation of the electrodes, forming a ?rst etch barrier 
?lm over the ?rst intermediate insulating ?lm, and 
forming the ?rst interlayer insulating ?lm in a pla 
nariZed fashion over the intermediate insulating ?lm; 

(ii) etching the ?rst interlayer insulating ?lm using a 
contact mask, along With the ?rst etch barrier ?lm, as 
an etch barrier, partially etching the ?rst etch barrier 
?lm, thereby forming contact holes at the drain elec 
trodes to be connected to the capacitors in the memory 
cell region, depositing a conductive material to bury the 
contact holes, and etching back the conductive mate 
rial, thereby forming contact plugs respectively con 
nected to the drain electrodes; 

(iii) forming the second interlayer insulating ?lm over an 
upper surface of a structure resulting from the forma 
tion of the contact plugs connected to the drain elec 
trodes, forming, at the second interlayer insulating ?lm, 
contact holes electrically connected to the source elec 
trodes, and sequentially forming a conductive material 
and a second intermediate insulating ?lm over an upper 
surface of a structure resulting from the formation of 
the contact holes electrically connected to the source 

electrodes; 
(iv) etching the second intermediate insulating ?lm and 

the conductive material disposed beneath the second 
intermediate insulating ?lm, using a photolithograpy 
process, etching the second interlayer insulating ?lm to 
eXpose the contact plugs connected to the drain elec 
trodes, forming a second etch barrier ?lm over an upper 
surface of a structure resulting from the etching of the 
second interlayer insulating ?lm; and forming the third 
interlayer insulating ?lm in a planariZed fashion over 
the second etch barrier ?lm; and 

(v) etching the third interlayer insulating ?lm using the 
contact mask, along With the second etch barrier ?lm, 
as an etch barrier, and etching the second etch barrier 
?lm, thereby forming contact holes respectively con 
tacting the contact plugs connected to the drain elec 
trodes. 
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6. The method according to claim 2, Wherein each of the 
interlayer insulating ?lms is made of an oXide ?lm, and each 
of the etch barrier ?lms is made of a nitride ?lm. 

7. The method according to claim 5, Wherein each of the 
interlayer insulating ?lms is made of an oXide ?lm, and each 
of the etch barrier ?lms is made of a nitride ?lm. 

8. The method according to claim 2, further comprising, 
for the connection of the bit lines to the source drain 
electrodes, the steps of: 

(i) forming a ?rst intermediate insulating ?lm over the 
upper surface of the structure resulting from the for 
mation of the electrodes, forming a ?rst etch barrier 
?lm over the ?rst intermediate insulating ?lm, and 
forming the ?rst interlayer insulating ?lm in a pla 
nariZed fashion over the intermediate insulating ?lm; 

(ii) etching the ?rst interlayer insulating ?lm using a 
contact mask, along With the ?rst etch barrier ?lm, as 
an etch barrier, partially etching the ?rst etch barrier 
?lm, thereby forming contact holes at the drain elec 
trodes to be connected to the capacitors in the memory 
cell region, depositing a conductive material to bury the 
contact holes, and etching back the conductive mate 
rial, thereby forming contact plugs respectively con 
nected to the drain electrodes; and 

(iii) forming the second interlayer insulating ?lm over an 
upper surface of a structure resulting from the forma 
tion of the contact plugs connected to the drain elec 
trodes, etching the ?rst and second interlayer insulating 
?lm using a contact mask, along With the ?rst etch 
barrier ?lm, as an etch barrier, and etching the ?rst etch 
barrier ?lm, thereby forming contact holes contacting 
the source electrodes to be connected to the bit lines. 

9. The method according to claim 2, further comprising, 
for the connection of the bit lines to the source drain 
electrodes, the steps of: 

(i) forming a ?rst intermediate insulating ?lm over the 
upper surface of the structure resulting from the for 
mation of the electrodes, forming a ?rst etch barrier 
?lm over the ?rst intermediate insulating ?lm, and 
forming the ?rst interlayer insulating ?lm in a pla 
nariZed fashion over the intermediate insulating ?lm; 

(ii) forming contact holes contacting the drain electrodes 
to be connected to the capacitors in the memory cell 
region While contacting the source electrodes to be 
connected to the bit lines, and burying the contact 
holes, thereby forming contact plugs respectively con 
nected to the drain and source electrodes; and 

(iii) forming the second interlayer insulating ?lm over an 
upper surface of a structure resulting from the forma 
tion of the contact plugs connected to the drain and 
source electrodes, and forming contact holes contacting 
the contact plugs connected to the source electrodes. 


