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(57) ABSTRACT 

Method for fabricating a semiconductor device including the 
steps of forming an interlayer insulating ?lm, an etch stopper 
?lm, and a PE-TEOS ?lm on a semiconductor substrate 
having an loWer side structure formed thereon, by using a 
contact mask as an etch mask for exposing a portion to be 
a contact, etching the PE-TEOS ?lm, the etch stopper ?lm, 
and the interlayer insulating ?lm, to form a contact hole, 
forming a polysilicon layer for a plug on an entire surface, 
and etched back, to stuff the contact hole, forming a core 
oxide ?lm pattern on an entire surface to expose a portion to 
be a storage electrode, removing the polysilicon layer for a 
plug stuffed in the storage electrode contact hole by using an 
etch selectivity of the core oxide ?lm pattern and the 
PE-TEOS ?lm over the polysilicon layer for plug, to form a 
recess, to form a Wedge type storage electrode contact plug 
left only in a portion of the interlayer insulating ?lm in the 
storage electrode contact hole With a collapsed upper por 
tion, and forming a cylindrical storage electrode in contact 
With the storage electrode contact plug through the recess, 
thereby increasing a cylinder area of the capacitor to 
enhance a cell refresh characteristics, securing a cell struc 
tural stability and prevent lifting of the cell capacitor during 
removal of the core oxide ?lm as the capacitor is formed in 
a Wedge type cylindrical structure, and simplifying the 
fabrication process as the CMP, Which is one of the most 
dif?cult problems in the related art process, process can be 
reduced. 
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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 and more particularly, to 
a method for fabricating a semiconductor device, using an 
improved process for forming a contact plug in connection 
With the formation of a bitline or a capacitor in the semi 
conductor device provide a more stable bitline or capacitor 
structure. 

[0003] 2. Background of the Related Art 

[0004] A ?rst prior art method for fabricating a semicon 
ductor device Will be explained With reference to FIGS. 1A 
and 1B. 

[0005] Referring to FIG. 1A, an interlayer insulating ?lm 
4 of BPSG (borophosphosilicate glass) is formed on a 
semiconductor substrate 1 having a bitline and a Wordline 
formed thereon, and planariZed by CMP (Chemical 
Mechanical Polishing). Then, a PE-TEOS (Plasma 
Enhanced tetra-ethyl ortho silicate glass) ?lm 5 is plasma 
deposited on the interlayer insulating ?lm 4, and an etch 
stopper ?lm 6 is deposited thereon. Next, by using a storage 
electrode contact mask (not shoWn) as an etch mask to 
expose the portion of the structure to be used as a storage 
electrode contact to the semiconductor substrate 1, the etch 
stopper ?lm 6, the PE-TEOS ?lm 5, and the interlayer 
insulating ?lm 4 are etched, to form a storage electrode 
contact hole 7. Then, a polysilicon layer (not shoWn) for 
forming a contact plug is deposited on an entire exposed 
surface, including the storage electrode contact hole 7, and 
etched back until the surface of the etch stopper ?lm 6 is 
exposed, to form a contact plug 8. Then, a core oxide ?lm 
(not shoWn) is formed over the entire surface. By using a 
storage electrode mask (not shoWn) as an etch mask for 
exposing a portion to be used as a storage electrode, the core 
oxide ?lm is etched to form a core oxide ?lm pattern 9 Which 
exposes the contact plug 8. Then, a polysilicon layer 10a for 
forming a storage electrode is formed on the entire surface, 
and subjected to a CMP process to remove the upper portion 
of the layer to form a cylindrical storage electrode 10b. 

[0006] This prior art method for fabricating a semicon 
ductor device is, hoWever, subject to problems caused by 
lifting as a result of the small contact area betWeen the 
contact plug and the cylindrical storage electrode, or the 
collapse of the capacitor oWing to the burden from the height 
of the capacitor. Further, etch residue at the boundary of the 
contact plug remaining from the etch back of the contact 
plug also increases contact resistance. 

[0007] In order to address the problems of this prior art 
method, an alternative prior art method has been suggested. 

[0008] Referring to FIG. 2A, an interlayer insulating ?lm 
14 of BPSG or the like is formed on a semiconductor 
substrate 11 having a bitline and a Wordline formed thereon, 
and planariZed by CMP. Then, nitride etch stopper ?lm 15 is 
deposited on the planariZed interlayer insulating ?lm, and a 
PE-TEOS ?lm 16 is plasma deposited thereon. By using a 
storage electrode contact mask (not shoWn) as an etch mask, 
the PE-TEOS ?lm 16, the etch stopper ?lm 15, and the 
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interlayer insulating ?lm 14 are etched in succession, to 
form a storage electrode contact hole 17. Then, a polysilicon 
layer (not shoWn) for forming the contact plug is deposited 
on the entire exposed surface including the storage electrode 
contact hole 17, and etched back until the surface of the 
PE-TEOS ?lm 16 is exposed, to form a contact plug 18. 
Next, a core oxide ?lm (not shoWn) is formed on the entire 
surface, and, using a storage electrode mask as an etch mask 
for exposing the portion of the structure that Will be used as 
a storage electrode, the core oxide ?lm is etched, to form a 
core oxide ?lm pattern 19. In this instance, a portion of the 
PE-TEOS ?lm 16 is removed during the formation of the 
core oxide ?lm pattern 19, alloWing a portion of the contact 
plug 18 project above the remaining PE-TEOS ?lm 6. Then, 
a polysilicon layer 20a for forming a storage electrode is 
formed on the entire exposed surface and the upper portion 
of the polysilicon layer 20a is then removed by CMP, to 
form a cylindrical storage electrode 20b. 

[0009] Thus, is alternative prior art method may form a 
more stable structure than produced by the ?rst prior art 
method. HoWever, the problem of etch residue at the bound 
ary of the contact plug has remained and, there have been 
problems associated With the structure. One structural prob 
lem is that the plug tends to break the H-beam form, a 
problem that becomes Worse folloWing a MP5 (meta-stable 
silicate glass) process. This problem could be addressed 
someWhat by reducing the burden caused by the capacitor 
height to achieve the required structural improvement. But 
the trend is that capacitor heights are increasing to increase 
capacitance improve refresh performance, making it appar 
ent that structural improvement can not be a fundamental or 
lasting solution to this problem. 

[0010] FIG. 3 illustrates a second alternative prior art 
method for fabricating a semiconductor device, Wherein a 
method for forming a bitline is shoWn. 

[0011] Referring to FIG. 3, a ?rst interlayer insulating 
?lm 24 of BPSG or the like is formed on a semiconductor 
substrate 21 having a Wordline formed thereon, and a etch 
stopper ?lm 25 is plasma deposited on the ?rst interlayer 
insulating ?lm 24. A PE-TEOS ?lm 26 is formed on the etch 
stopper ?lm 25. Next, using a bitline contact mask (not 
shoWn) as an etch mask to expose the portion of the structure 
that Will be a bitline contact, the PE-TEOS ?lm 26, the etch 
stopper ?lm 25, and the ?rst interlayer insulating ?lm 24 are 
selectively removed, to form a ?rst bitline contact hole 27. 
Next, a ?rst polysilicon layer (not shoWn) is deposited on an 
entire surface including the ?rst bitline contact hole 27, and 
etched back, to form a ?rst contact plug 28. Then, a second 
interlayer insulating ?lm 29 is formed on an entire exposed 
surface, and, using a bitline contact mask (not shoWn) as an 
etch mask for exposing the portion of the structure that Will 
be a bitline contact in the ?rst contact plug 28, the second 
interlayer insulating ?lm 29 is etched, to form a second 
bitline contact hole 31. A second polysilicon layer (not 
shoWn) is then formed on the entire exposed surface includ 
ing the second bitline contact hole 31, and etched back, to 
form a second contact plug 30 in contact With the ?rst 
contact plug 28. Next, a third polysilicon layer (not shoWn) 
is formed on an entire exposed surface, and selectively 
removed, to form a bitline 32 in contact With the second 
contact plug 30. 

[0012] Thus, in the second alternative prior art method, the 
?rst contact plug can provide a stable support to the second 
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contact plug unless the height of the second contact plug is 
elongated unavoidably, resulting in lifting of the second 
plug, or shifting of the bitline. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, the present invention is directed to a 
method for fabricating a semiconductor device that substan 
tially overcomes one or more of the problems resulting from 
the limitations and disadvantages of the prior art methods. 

[0014] An object of the present invention is to provide a 
method for forming a contact in a semiconductor device then 
can provide a secure and stable cell structure that Will 
prevent lifting of a cell capacitor in a dip out of a core oxide 
?lm, and increase cylindrical area of the capacitor to 
improve self refresh characteristics. 

[0015] Another object of the present invention is to pro 
vide a method for forming a contact in a semiconductor 
device, Which can reduce the etch back process, Which is one 
of the most dif?cult processes in the present fabrication 
processes, to thereby simplify the fabrication process. 

[0016] Still another object of the present invention is to 
provide a method for forming a contact in a semiconductor 
device, Which can reduce the resistance caused by residual 
material from the etch back used in forming the contact plug. 

[0017] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs, and 
in part Will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention Will be realiZed and 
attained by the structure particularly pointed out in the 
Written description and claims hereof as Well as the 
appended draWings. 
[0018] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, the method for fabricating 
a semiconductor device includes the steps of (1) forming an 
interlayer insulating ?lm, an etch stopper ?lm, and a PE 
TEOS ?lm in succession on a semiconductor substrate 
having a Wordline and a bitline formed thereon, (2) by using 
a storage electrode contact mask as an etch mask, etching the 
PE-TEOS ?lm, the etch stopper ?lm, and the interlayer 
insulating ?lm, to form a storage electrode contact hole, (3) 
forming a polysilicon layer for a contact plug on an entire 
surface, and etched back, to form a storage electrode contact 
plug stuf?ng the storage electrode contact hole, (4) forming 
a core oxide ?lm pattern on an entire surface to expose a 

portion to be a storage electrode, (5) removing the storage 
electrode contact plug to a desired depth by using an etch 
selectivity of the core oxide ?lm pattern and the PE-TEOS 
?lm over the storage contact plug, to form a recess, and (6) 
forming a cylindrical storage electrode in contact With the 
storage electrode contact plug through the recess. 

[0019] In another aspect of the present invention, there is 
provided a method for fabricating a semiconductor device, 
including the steps of (1) forming an interlayer insulating 
?lm, an etch stopper ?lm, and a PE-TEOS ?lm in succession 
on a semiconductor substrate having a Wordline and a bitline 

formed thereon, (2) by using a storage electrode contact 
mask as an etch mask, etching the PE-TEOS ?lm, the etch 
stopper ?lm, and the interlayer insulating ?lm, to form a 
storage electrode contact hole, (3) forming a polysilicon 
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layer for a contact plug on an entire surface, (4) etching back 
the polysilicon layer for a contact plug, to form a recess of 
a required depth in the storage electrode contact hole and, at 
the same time, to form a storage electrode contact plug 
stuf?ng an interlayer insulating ?lm portion of the storage 
electrode contact hole, (5) forming a core oxide ?lm pattern 
on an entire surface to expose a portion to be a storage 
electrode, and (6) forming a cylindrical storage electrode in 
contact With the storage electrode contact plug through the 
recess. 

[0020] In further aspect of the present invention, there is 
provided a method for fabricating a semiconductor device, 
including the steps of (1) forming a ?rst interlayer insulating 
?lm, an etch stopper ?lm, and a PE-TEOS ?lm on a 
semiconductor substrate having a Wordline formed thereon, 
(2) by using a bitline contact mask as an etch mask, etching 
the PE-TEOS ?lm, the etch stopper ?lm, and the ?rst 
interlayer insulating ?lm, to form a ?rst bitline contact hole, 
(3) forming a ?rst polysilicon layer on an entire surface, (4) 
etching back the ?rst polysilicon layer, to form a ?rst bitline 
contact plug, Wherein a portion above the ?rst bitline contact 
plug is etched by a required thickness to form recess that 
exposes a portion larger than the ?rst bitline contact hole, (5) 
forming on the entire surface a second interlayer insulating 
?lm having a second bitline contact hole exposing the ?rst 
bitline contact plug, (6) forming on the entire surface, and 
then etching back a second polysilicon layer, to form a 
second bitline contact plug in contact With the ?rst bitline 
contact plug, and (7) forming a bitline in contact With the 
second bitline contact plug. 

[0021] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention and together With 
the description serve to explain the principles of the inven 
tion: 

[0023] FIGS. 1A and 1B are sectional vieWs illustrating 
the steps of a prior art method for fabricating a semicon 
ductor device; 

[0024] FIGS. 2A and 2B are sectional vieWs illustrating 
the steps of a ?rst alternative prior art method for fabricating 
a semiconductor device; 

[0025] FIG. 3 is a sectional vieW illustrating a device 
formed by a second alternative prior art method for fabri 
cating a semiconductor device; 

[0026] FIGS. 4A~4C are sectional vieWs illustrating the 
steps of a method for fabricating a semiconductor device in 
accordance With a ?rst preferred embodiment of the present 
invention; 

[0027] FIG. 5 is a sectional vieW illustrating a device 
formed by a method for fabricating a semiconductor device 
in accordance With a second preferred embodiment of the 
present invention; 
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[0028] FIGS. 6A~6C are sectional views illustrating the 
steps of a method for fabricating a semiconductor device in 
accordance With a third preferred embodiment of the present 
invention; 
[0029] FIGS. 7A and 7B are sectional vieWs illustrating 
shoWing the steps of a method for fabricating a semicon 
ductor device in accordance With a fourth preferred embodi 
ment of the present invention; 

[0030] FIGS. 8A~8E are sectional vieWs illustrating the 
steps of a method for fabricating a semiconductor device in 
accordance With a ?fth preferred embodiment of the present 
invention; and, 
[0031] FIGS. 9A~9D are sectional vieWs illustrating the 
steps of a method for fabricating a semiconductor device in 
accordance With a sixth preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. A 
method for fabricating a semiconductor device in accor 
dance With a ?rst preferred embodiment of the present 
invention Will be explained, With reference to FIGS. 4A~4C. 

[0033] Referring to FIG. 4A, an interlayer insulating ?lm 
44 of BPSG or the like is formed on a semiconductor 
substrate 41 having a Wordline and a bitline formed thereon, 
and planariZed by CMP. Then, an etch stopper ?lm 45 of a 
nitride is plasma deposited on the interlayer insulating ?lm 
44, and a PE-TEOS ?lm 46 is formed thereon. Using a 
storage electrode contact mask (not shoWn) as an etch mask 
for exposing a portion of the surface intended to be a storage 
electrode contact, the PE-TEOS ?lm 46, the etch stopper 
?lm 45, and the interlayer insulating ?lm 44 are etched to 
form a storage electrode contact hole 47. Apolysilicon layer 
(not shoWn) for a contact plug is deposited on an entire 
surface, including the storage electrode contact hole 47, and 
etched back to form a storage electrode contact plug 48. 
Then, a core oxide ?lm (not shoWn) is formed over the entire 
surface. Next, using a storage electrode mask (not shoWn) as 
an etch mask for exposing a portion of the structure intended 
to be a storage electrode, the core oxide ?lm is etched, to 
form a core oxide ?lm pattern 49 Which exposes the storage 
electrode contact plug 48. As shoWn in FIG. 4B, the storage 
electrode contact plug 48 is also removed to a desired depth 
by utiliZing the etch selectivity of the core oxide ?lm pattern 
49 and the PE-TEOS ?lm 46 over the storage contact plug 
48, to form a recess. As shoWn in FIG. 4C, a polysilicon 
layer 50 for a storage electrode is formed on the entire 
exposed surface With the polysilicon layer 50 ?lling the 
recess to form a stable structure. The steps hereafter are 
conducted in much the same as the corresponding steps of 
the prior art methods, to complete the capacitor fabrication 
process. 

[0034] Amethod for fabricating a semiconductor device in 
accordance With a second preferred embodiment of the 
present invention Will be explained. 

[0035] The steps up to FIG. 4A in the ?rst preferred 
embodiment of the present invention are made as describe 
above. Then, material ?lling the storage electrode contact 
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hole is completely removed by using an etch selectivity of 
the core oxide ?lm pattern 59 and the PE-TEOS ?lm 56 over 
the ?ll material found in the storage electrode contact hole. 
In this instance, the portion of the storage electrode contact 
plug that is removed is increased. The material ?lling the 
storage electrode contact hole may be an insulating material, 
such as polysilicon, SiXOy, or TEOS. As shoWn in FIG. 5, 
a polysilicon layer 60 for a storage electrode is then formed 
on the entire surface, to ?ll the storage electrode contact 
hole, deposit on the surfaces of the storage electrode contact 
hole and deposit on the core oxide ?lm pattern 59. The steps 
hereafter are conducted in much the same manner as the 

corresponding steps of the prior art methods, to complete the 
capacitor fabrication process. 

[0036] Amethod for fabricating a semiconductor device in 
accordance With a third preferred embodiment of the present 
invention Will be explained. 

[0037] Referring to FIG. 6A, an interlayer insulating ?lm 
64 of BPSG or the like is formed on a semiconductor 
substrate 61 having a bitline and a Wordline formed thereon, 
and planariZed by CMP. Then, an etch stopper ?lm 65 is 
plasma deposited on the interlayer insulating ?lm 64, and a 
PE-TEOS ?lm 66 is formed on the etch stopper ?lm 65. 
Next, by using a storage electrode contact mask (not shoWn) 
as an etch mask, the PE-TEOS ?lm 66, the etch stopper ?lm 
64, and the interlayer insulating ?lm 64 are etched, for form 
a storage electrode contact hole 67. Then, a polysilicon layer 
68 for storage electrode contact plug is formed on an entire 
surface inclusive of the storage electrode contact hole 67. As 
shoWn in FIG. 6B, the polysilicon layer 68 is dry or Wet 
etched, to form a storage electrode contact plug 68a, With an 
upper portion of the storage electrode contact plug 68a being 
removed to a predetermined depth, to leave the storage 
electrode contact plug 68a only in the interlayer insulating 
?lm 64. It should be noted that the etch back or the CMP 
processes can be omitted in the formation of the storage 
electrode contact plug 68a, thereby simplifying the capacitor 
forming process. As shoWn in FIG. 6C, a core oxide ?lm 
(not shoWn) is formed on the entire exposed surface and 
etched using a storage electrode mask as an etch mask for 
exposing a portion of the structure intended to be a storage 
electrode, to form a core oxide ?lm pattern 69 Which 
exposes the storage electrode contact plug 68a. Then, a 
polysilicon layer 70 for forming the storage electrode is 
formed on the entire exposed surface. The steps hereafter are 
conducted in much the same manner as the corresponding 
steps of the prior art methods. 

[0038] Amethod for fabricating a semiconductor device in 
accordance With a fourth preferred embodiment of the 
present invention Will be explained. 

[0039] Referring to FIG. 7A, after conducting the same 
process used in the previous embodiments steps to form the 
structure shoWn in FIG. 4A, the storage electrode contact 
plug ?lling the storage electrode hole is completely 
removed. Although as described, the storage electrode con 
tact plug is formed of polysilicon, the storage electrode 
contact plug may also be formed from an insulating material, 
such as S'niOy, or TEOS. As shoWn in FIG. 7B, 21 polysilicon 
layer 80 for a storage electrode is then formed on the entire 
surface, such that the polysilicon layer 80 does not ?ll the 
area from Which the storage electrode contact plug has been 
removed. The process steps hereafter are conducted in much 
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the same manner as the corresponding steps of the prior art 
methods to complete a capacitor forming process. 

[0040] Amethod for fabricating a semiconductor device in 
accordance With a ?fth preferred embodiment of the present 
invention Will be explained. 

[0041] Referring to FIG. 8A, a ?rst interlayer insulating 
?lm 84 of BPSG or the like is formed on a semiconductor 
substrate 81 having a bitline and a Wordline formed thereon, 
and planariZed by CMP. Then, an etch stopper ?lm 85 is 
plasma deposited on the ?rst interlayer insulating ?lm 84, 
and a PE-TEOS ?lm 86 is formed on the etch stopper ?lm 
85. Next, using a contact mask (not shoWn), the PE-TEOS 
?lm 86, the etch stopper ?lm 85, and the ?rst interlayer 
insulating ?lm 84 are etched to form a ?rst storage electrode 
contact hole 87. A ?rst polysilicon layer 88 is then formed 
on the entire surface, including the ?rst storage electrode 
contact hole 87. As shoWn in FIG. 8B, the ?rst polysilicon 
layer 88 is selectively dry or Wet etched to a level beloW the 
surface of the surrounding PE-TEOS ?lm 86 and the etch 
stopper ?lm 85, to form a ?rst contact plug 89. As shoWn in 
FIG. 8C, a second polysilicon layer 90 is formed on the 
entire exposed surface. FIG. 8B illustrates a case of dry 
etch, and FIG. 8C illustrates a case of Wet etch that results 
in an undercut. As shoWn in FIG. 8D, the second polysilicon 
layer 90 is etched back to the surface of the PE-TEOS ?lm 
86, to form a second contact plug 91. In this instance, since 
an upper surface area of the second contact plug 91 is larger 
than the ?rst contact 89, the contact overlap alloWance to the 
subsequently formed With a third contact plug is increased. 
As shoWn in FIG. SE, a second interlayer insulating ?lm 92 
is formed on the entire surface, and etched using a contact 
mask (not shoWn) to form a second storage electrode contact 
hole 93. Next, a third polysilicon layer (not shoWn) is 
formed on the entire exposed surface inclusive of the second 
storage electrode contact hole 93 and etched back to form a 
third contact plug 94. Thus, the increased overlap alloWance 
With the contact makes formation of a more stable capacitor 
possible. The process steps hereafter are conducted in much 
the same manner as the corresponding steps of the prior art 
methods. 

[0042] Amethod for fabricating a semiconductor device in 
accordance With a sixth preferred embodiment of the present 
invention Will be explained, Which is related to a method for 
forming a bitline. 

[0043] Referring to FIG. 9A, a ?rst interlayer insulating 
?lm 114 of BPSG or the like is formed on a semiconductor 
substrate 111 having a bitline and a Wordline formed 
thereon, and planariZed by CMP. A etch stopper ?lm 115 is 
then plasma deposited on the ?rst interlayer insulating ?lm 
114, and a PE-TEOS ?lm 116 is formed on the etch stopper 
?lm 115. Next, by using a bitline contact mask (not shoWn), 
the PE-TEOS ?lm 116, the etch stopper ?lm 115, and the 
?rst interlayer insulating ?lm 114 are etched, to form a ?rst 
bitline contact hole 117. Then, a ?rst polysilicon layer 118 
is formed on the entire surface, including the ?rst bitline 
contact hole 87. As shoWn in FIG. 9B, the ?rst polysilicon 
layer 118 is then selectively dry or Wet etched doWn to a 
level beloW the surface of the PE-TEOS ?lm 116 and the 
etch stopper ?lm 115, to form a ?rst bitline contact plug 
118a. In this instance, FIG. 9B illustrates a case in Which 
Wet etching is conducted, in Which portions of sideWalls of 
the PE-TEOS ?lm 116 and the etch stopper ?lm 115 are also 

Aug. 30, 2001 

etched, to cause undercuts, to form a slightly larger Width. 
As shoWn in FIG. 9C, a second interlayer insulating ?lm 
119 is formed on the entire exposed surface, and as shoWn 
in FIG. 9D, removed using a bitline contact mask (not 
shoWn) as an etch mask to form a second bitline contact hole 
120. Then, a second polysilicon layer is formed on the entire 
exposed surface, including the second bitline contact hole 
120, and etched back to form a second bitline contact hole 
121 in contact With the ?rst bitline contact plug 118a. In this 
instance, a loWer portion of the second bitline contact plug 
121 is surrounded by the second interlayer insulating ?lm 
119, to facilitate a stable support for the bitline 122 that Will 
be formed in a subsequent fabrication step. Then, a third 
polysilicon layer (not shoWn) is formed on the entire 
exposed surface and etched using a bitline mask as an etch 
mask, to form a bitline 122. 

[0044] As explained, the method for fabricating a semi 
conductor device of the present invention has the folloWing 
advantages. 
[0045] By forming an interlayer insulating ?lm, an etch 
stopper ?lm, and a PE-TEOS ?lm on a semiconductor 
substrate having an loWer side structure formed thereon, by 
using a contact mask as an etch mask for exposing a portion 
to be a contact, etching the PE-TEOS ?lm, the etch stopper 
?lm, and the interlayer insulating ?lm, to form a contact 
hole, forming a polysilicon layer for a plug on an entire 
surface, and etched back, to ?ll the contact hole, forming a 
core oxide ?lm pattern on an entire surface to expose a 
portion of the structure intended to be a storage electrode, 
removing the polysilicon layer for a plug formed in the 
storage electrode contact hole by using the etch selectivity of 
the core oxide ?lm pattern and the PE-TEOS ?lm over the 
polysilicon plug layer to form a recess, to form a Wedge type 
storage electrode contact plug in only a portion of the 
interlayer insulating ?lm in the storage electrode contact 
hole With a collapsed upper portion, and forming a cylin 
drical storage electrode in contact With the storage electrode 
contact plug through the recess, the method for fabricating 
a semiconductor device of the present invention can expand 
a cylinder area of the capacitor to enhance a cell refresh 
characteristics, secure a cell structural stability and prevent 
lifting of the cell capacitor during removal of the core oxide 
?lm as the capacitor is formed in a Wedge type cylindrical 
structure, and simpli?es the fabrication process as the CMP 
process, Which is one of the most dif?cult operations in the 
prior art process, can be eliminated. 

[0046] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
method for fabricating a semiconductor device of the present 
invention Without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention 
cover the modi?cations and variations of this invention 
provided they come Within the scope of the appended claims 
and their equivalents. 

What is claimed is: 
1. A method for fabricating a semiconductor device, 

comprising the steps of: 

(1) forming an interlayer insulating ?lm, an etch stopper 
?lm, and a PE-TEOS ?lm in succession on a semicon 
ductor substrate having a Wordline and a bitline formed 

thereon; 
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(2) using a storage electrode contact mask as an etch 
mask, etching the PE-TEOS ?lm, the etch stopper ?lm, 
and the interlayer insulating ?lm, to form a storage 
electrode contact hole; 

(3) forming and etching back a layer of a material to form 
a storage electrode contact plug ?lling the storage 
electrode contact hole; 

(4) forming a core oXide ?lm pattern to expose an area for 
the formation of a storage electrode; 

(5) removing at least a portion of storage electrode contact 
plug to form a recess; and, 

(6) forming a cylindrical storage electrode that eXtends 
into the recess contacts the semiconductor substrate 
through the remaining portion of the storage electrode 
contact plug. 

2. The method according to claim 1, Wherein removing 
the storage electrode contact plug is completely removed, 
the cylindrical storage electrode being in direct contact With 
the semiconductor substrate. 

3. The method according to claim 2 Wherein the step of 
forming the cylindrical storage electrode, further comprises 
forming a polysilicon layer on surfaces of the storage 
electrode contact hole and the core oXide ?lm pattern after 
the storage electrode contact plug is completely removed. 

4. The method according to claim 3, Wherein the material 
used to form the storage electrode contact plug has an etch 
selectivity loWer than the core oXide ?lm and higher than 
polysilicon. 

5. The method according to claim 4, Wherein the material 
used to form the storage electrode contact plug is an insu 
lating material selected from a group consisting of SiXOy and 
TEOS. 

6. The method according to claim 3, further comprising 
the step of completely ?lling the storage electrode contact 
hole With the polysilicon layer. 

7. A method for fabricating a semiconductor device, 
comprising the steps of: 

(1) forming an interlayer insulating ?lm, an etch stopper 
?lm, and a PE-TEOS ?lm in succession on a semicon 
ductor substrate having a Wordline and a bitline formed 

thereon; 
(2) forming a storage electrode contact mask as an etch 
mask and etching the PE-TEOS ?lm, the etch stopper 
?lm, and the interlayer insulating ?lm to form a storage 
electrode contact hole; 

(3) forming a polysilicon layer; 

(4) etching back the polysilicon layer to form both a 
contact plug and a recess of predetermined depth above 
the contact plug in the storage electrode contact hole; 

(5) forming a core oXide ?lm pattern to eXpose a region 
in Which a storage electrode Will be formed; and, 

(6) forming a cylindrical storage electrode that contacts 
the storage electrode contact plug through the recess. 
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8. The method according to claim 7, Wherein the storage 
electrode contact plug is completely removed by using the 
etch selectivity of the core oXide ?lm pattern and the 
PE-TEOS ?lm over the storage contact plug, after the step 

(5) 
9. The method according to claim 8, further including the 

step of forming a polysilicon layer for a storage electrode on 
surfaces of the storage electrode contact hole and the core 
oXide ?lm pattern after the storage electrode contact plug is 
completely removed. 

10. The method according to claim 8, Wherein the storage 
electrode contact plug is formed of a material having an etch 
selectivity loWer than the core oXide ?lm and higher than the 
polysilicon instead of the polysilicon layer. 

11. The method according to claim 10, Wherein the 
storage electrode contact plug is formed of an insulating 
material SLKOy or TEOS. 

12. The method according to claim 8, further comprising 
the step of completely ?lling the storage electrode contact 
hole With the polysilicon layer for a storage electrode, after 
the storage electrode contact plug is completely removed. 

13. A method for fabricating a semiconductor device, 
comprising the steps of: 

(1) forming a ?rst interlayer insulating ?lm, an etch 
stopper ?lm, and a PE-TEOS ?lm on a semiconductor 
substrate having a Wordline formed thereon; 

(2) by using a bitline contact mask as an etch mask, 
etching the PE-TEOS ?lm, the etch stopper ?lm, and 
the ?rst interlayer insulating ?lm, to form a ?rst bitline 
contact hole; 

(3) forming a ?rst polysilicon layer on an entire surface; 

(4) etching back the ?rst polysilicon layer to form a ?rst 
bitline contact plug, Wherein a portion above the ?rst 
bitline contact plug is etched to remove a predeter 
mined thickness of the ?rst polysilicon layer to form 
recess that is Wider than the ?rst bitline contact hole; 

(5) forming a second interlayer insulating ?lm having a 
second bitline contact hole eXposing the ?rst bitline 
contact plug; 

(6) forming and etching back a second polysilicon layer, 
to form a second bitline contact plug in contact With the 
?rst bitline contact plug; and, 

(7) forming a bitline in contact With the second bitline 
contact plug. 

14. The method according to claim 13, Wherein forming 
a contact pad in contact With the ?rst bitline contact plug 
through the recess, and forming the second bitline contact 
plug in contact With the contact pad as a folloWing step. 

15. The method according to claim 13, Which is applied 
to a method for fabricating a capacitor contact plug. 


