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The present invention provides a method for forming capaci 
tor of a dynamic random access memory cell. The method 
comprises providing a substrate and the Word line structures 
formed thereon. A ?rst dielectric layer is deposited on the 
substrate and the Word line structures. A ?rst polysilicon 
layer is deposited to form bit line contacts and bit lines. A 
second dielectric layer is formed on the ?rst dielectric layer 
and the bit lines. The partial second dielectric layer is 
removed to form at least a Wall structure in the second 
dielectric layer. The partial second dielectric layer and 
partial ?rst dielectric layer are removed to form a capacitor 
contact opening. A second polysilicon is deposited into the 
capacitor contact opening and on the Wall structure and the 
second dielectric layer. The partial second polysilicon is 
removed to form a capacitor node Whereby a side-Wall of the 
capacitor node is adjacent to the Wall structure. 

WP 

1_9 

, v 15 

f4” 
// 1_1 1_1 % 

1_Q 



Sheet 1 0f 3 US 2002/0110980 A1 

1 1 m,%///////, 0 r0 1 

0 

7/4 mm 7% 
o_ n/ 7% 

LT 0 

/ % /// 

\\\|' I 

20 120130 

FIGKPRIUR ART) 

H.._ m 

\\\\!l w \%\lillll m 

5 (LE 

aW/A\\\II m //\l/ m 

H_ 

Patent Application Publication Aug. 15, 2002 

X V m (%////////, 7 7/4 m 

w (\ 

1 7 m‘. 

J7! 

h 0 w. 



Patent Application Publication Aug. 15, 2002 Sheet 2 0f 3 US 2002/0110980 A1 



Patent Application Publication Aug. 15, 2002 

15 

Sheet 3 0f 3 US 2002/0110980 A1 

{/1 
I % 

V 

16 

1_1 

% 
11 11 

\D 

it 

/ 

I: 



US 2002/0110980 A1 

METHOD FOR FORMING CAPACITOR OF A 
DRAM HAVING A WALL PROTECTION 

STRUCTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to DRAM, and more particu 
larly to a capacitor of a DRAM cell. 

[0003] 2. Description of the Prior Art 

[0004] A DRAM cell is generally constituted of a metal 
oxide-semiconductor (MOS) ?eld effect transistor and a 
capacitor connected to the MOS ?eld effect transistor. With 
the increase of an integration density, the occupied area of 
each memory cell in a plan is decreased. HoWever, the 
amount of storage capacitance in the limited area of a 
DRAM cell is very important in application. Recently, a 
three-dimensional structure has been proposed to provide a 
stacked capacitor over a bit line (COB), and to increase a 
height of a storage node electrode constituted of a loWer 
plate of the stacked capacitor. 

[0005] A DRAM cell With a conventional COB structure 
is shoWn in FIG. 1. A semiconductor substrate 100 is 
provided and thereon multitude of gate structure (Word line) 
120 are formed. Of course, there may be some source/drain 
regions and isolation device (not shoWn), such as ?eld oxide, 
are formed in and on the semiconductor substrate 100. A 
tungsten silicide layer 130 is on the gate structures 120 and 
a ?rst inter-polysilicon dielectric layer (IPD 1) 110 is depos 
ited on the tungsten silicide layer 130 and the semiconductor 
substrate 100. A bit line structure 140 constituted of poly 
silicon deposited in and on the contact hole in the ?rst 
inter-polysilicon dielectric layer 110 may be shoWn. A 
second inter-polysilicon dielectric layer (IPD 2) 160 is 
subsequently deposited on the ?rst inter-polysilicon dielec 
tric layer 110 and the tungsten silicide layer 150. Further 
more, a multitude of capacitor node structures 170 are 
constituted of polysilicon in and on the contact holds in both 
the ?rst and the second inter-polysilicon layer (110 and 160). 

[0006] HoWever, those capacitor node structures 170 are 
so protrudent that they are susceptible to the folloWing 
cleaning process and removed out. The removal of the 
capacitor node structures may result in damages in some 
characteristics. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide a 
method of protecting the capacitor structures of a DRAM 
cell. The capacitor node structures in a DRAM cell are 
formed betWeen multitude of Wall structures constituted of 
inter-polysilicon layer. 
[0008] It is another object of the present invention to 
provide a method of reducing the removal of the capacitor 
structures during DRAM manufacture process. The capaci 
tor node structures can be protected from Water or mega 
sonic ?oW during cleaning steps. 

[0009] In the present invention, a method for forming 
capacitor of a dynamic random access memory cell. The 
method comprises providing a substrate and the Word line 
structures formed thereon. A ?rst dielectric layer is depos 
ited on the substrate and the Word line structures. A ?rst 
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polysilicon layer is deposited to form bit line contacts and bit 
lines. A second dielectric layer is formed on the ?rst dielec 
tric layer and the bit lines. The partial second dielectric layer 
is removed to form at least a Wall structure in the second 
dielectric layer. The partial second dielectric layer and 
partial ?rst dielectric layer are removed to form a capacitor 
contact opening. A second polysilicon is deposited into the 
capacitor contact opening and on the Wall structure and the 
second dielectric layer. The partial second polysilicon is 
removed to form a capacitor node Whereby a side-Wall of the 
capacitor node is adjacent to the Wall structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] A better understanding of the invention may be 
derived by reading the folloWing detailed description With 
reference to the accompanying draWing Wherein: 

[0011] FIG. 1 is a cross-sectional schematic diagram 
illustrating a DRAM cell of a COB structure in accordance 
With the prior art; and 

[0012] FIGS. 2A-2E are a series of cross-sectional sche 
matic diagrams illustrating a DRAM cell of a COB structure 
manufactured in accordance With the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0013] The semiconductor devices of the present inven 
tion are applicable to a board range of semiconductor 
devices and can be fabricated from a variety of semicon 
ductor materials. While the invention is described in terms 
of a single preferred embodiment, those skilled in the art Will 
recogniZe that many steps described beloW can be altered 
Without departing from the spirit and scope of the invention. 

[0014] Furthermore, there is shoWn a representative por 
tion of a semiconductor structure of the present invention in 
enlarged, cross-sections of the tWo dimensional vieWs at 
several stages of fabrication. The draWings are not neces 
sarily to scale, as the thickness of the various layers are 
shoWn for clarify of illustration and should not be inter 
preted in a limiting sense. Accordingly, these regions Will 
have dimensions, including length, Width and depth, When 
fabricated in an actual device. 

[0015] In the present invention, a method for forming a 
memory device comprises providing a semiconductor sub 
strate and thereon a plurality of gate structures formed. A 
?rst dielectric layer is deposited on the semiconductor 
substrate and the gate structures. The ?rst dielectric layer is 
then etched to form a plurality of ?rst contact openings. 
Next, a ?rst polysilicon is deposited into the ?rst contact 
openings and on the ?rst dielectric layer to form a plurality 
of ?rst contacts and ?rst conductive lines on the ?rst 
dielectric layer. The ?rst conductive lines are connected to 
the ?rst contacts. Next, the second dielectric layer is etched 
to form at least a Wall structure in the second dielectric layer. 
The second dielectric layer and the ?rst dielectric layer are 
etched to form a second contact opening. A second poly 
silicon is deposited into the second opening and on the Wall 
structure and the second dielectric layer. The second poly 
silicon is planariZed and the second polysilicon is etched to 
form a second conductive node Whereby a side-Wall of the 
second conductive node is adjacent to the Wall structure. 
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[0016] One embodiment of the present invention is 
depicted in FIGS. 2A-2E. ShoWn in FIG. 2A, a semicon 
ductor substrate 10 is provided and thereon a multitude of 
devices 12, such as gate structures (Word line), are formed. 
Of course, there may be some source/drain regions and 
isolation device (not shoWn), such as ?eld oxide, are formed 
in and on the semiconductor substrate 10. Atungsten silicide 
layer 13 is on the gate structures 12 and then a ?rst dielectric 
layer 11, such as inter-polysilicon dielectric (IPD) or poly 
cide, is deposited on the tungsten silicide layer 13 and the 
semiconductor substrate 10. Next, a multitude of conductive 
lines 14, such as bit lines, constituted of polysilicon depos 
ited in and on the contact holes in the ?rst dielectric layer 11 
may be shoWn. Further, a tungsten silicide layer 15 is also 
formed on the conductive lines 14. 

[0017] Referring to FIG. 2B, 21 second dielectric layer 25, 
such as inter-polysilicon dielectric layer, is subsequently 
deposited over the ?rst dielectric layer 11 and the tungsten 
silicide layer 15. To be speci?c, in FIG. 2B, the second 
dielectric layer 25 is constituted of a ?rst portion 16 and a 
second portion 17 for the folloWing illustrations. In fact, the 
?rst portion 16 and the second portion 17 are the second 
dielectric layer 25. Next, a mask of Wall structures 18 is on 
the second portion 17 for forming a multitude of Wall 
structures. 

[0018] Next, as a key step of the present invention 
depicted in FIG. 2C, the second portion 17 of the second 
dielectric layer 25 are etched by using the mask of Wall 
structures 18 as an etch mask. Amultitude of Wall structures 
19 are remained after etch of the second portion 17. The Wall 
structures 19 are also constituted of the second dielectric 
layer 25 and protruded on the ?rst portion 16 of the second 
dielectric layer 25. 

[0019] Next, a pattern of capacitor contacts (not shoWn) is 
?rst transferred on the ?rst portion 16. Then the ?rst portion 
16 of the second dielectric layer 25 and the ?rst dielectric 
layer 11 are etched to form some capacitor contact openings. 
Next, a polysilicon layer 20, such as silicon nitride, is 
deposited into the capacitor contact openings, the Wall 
structures 19, and the ?rst portion 16 of the second dielectric 
layer 25 to form the capacitor contacts 22. 

[0020] Next, referring to FIG. 2E, the polysilicon layer 20 
is ?rst planariZed by the method of chemical mechanical 
polishing. Apattern of capacitor node structures (not shoWn) 
is transferred on the polysilicon layer 20 and thereafter the 
polysilicon layer 20 is etched to form multitude of capacitor 
node structures 21 connected to the capacitor contacts 22. To 
be speci?c, the Wall structures 19 are parallel to and around 
the capacitor node structures 21. The Wall structures 19 can 
protect the capacitor node structures 21 from Water or 
mega-sonic ?oW during the subsequent clean step and 
further reduce the risk of removal of the capacitor node 
structures 21. 

[0021] While this invention has been described With ref 
erence to illustrative embodiments, this description is not 
intended to be construed in a limiting sense. Various modi 
?cations and combinations of the illustrative embodiments, 
as Well as other embodiments of the invention, Will be 
apparent to persons skilled in the art upon reference to the 
description. It is therefore intended that the appended claims 
encompass any such modi?cations or embodiments. 
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What is claimed is: 
1. Amethod for forming a capacitor of a dynamic random 

access memory cell, said method comprising: 

providing a substrate; 

forming a plurality of Word line structures on said sub 
strate; 

depositing a ?rst dielectric layer on said substrate and said 
Word line structures; 

removing partial said ?rst dielectric layer to form a 
plurality of bit line contact openings; 

forming a ?rst polysilicon layer into said bit line contact 
openings and on said ?rst dielectric layer to form a 
plurality of bit line contacts in said ?rst dielectric layer 
and a plurality of bit lines on said bit line contacts; 

forming a second dielectric layer on said ?rst dielectric 
layer and said bit lines; 

removing partial said second dielectric layer to form at 
least a Wall structure in said second dielectric layer; 

removing partial said second dielectric layer and partial 
said ?rst dielectric layer to form a capacitor contact 
opening; 

depositing a second polysilicon into said capacitor contact 
opening and on said Wall structure and said second 
dielectric layer; and 

removing partial said second polysilicon to form a capaci 
tor node Whereby a side Wall of said capacitor node is 
adjacent to said Wall structure. 

2. The method according to claim 1, Wherein said Word 
line structures comprise a tungsten silicide layer thereon. 

3. The method according to claim 1, Wherein said bit lines 
comprise a tungsten silicide layer thereon. 

4. The method according to claim 1, Wherein said ?rst 
dielectric layer comprises an inter-polysilicon dielectric 
layer. 

5. The method according to claim 1, Wherein said second 
dielectric layer comprises an inter-polysilicon dielectric 
layer. 

6. A method for forming a memory device, said method 
comprising: 

providing a semiconductor substrate and thereon a plu 
rality of gate structures formed; 

depositing a ?rst dielectric layer on said semiconductor 
substrate and said gate structures; 

etching said ?rst dielectric layer to form a plurality of ?rst 
contact openings; 

depositing a ?rst polysilicon into said ?rst contact open 
ings and on said ?rst dielectric layer to form a plurality 
of ?rst contacts and ?rst conductive lines on said ?rst 
dielectric layer, said ?rst conductive lines connected to 
said ?rst contacts; 

depositing a second dielectric layer on said ?rst dielectric 
layer and said ?rst conductive lines; 

etching said second dielectric layer to form at least a Wall 
structure in said second dielectric layer; 
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etching said second dielectric layer and said ?rst dielectric 
layer to form a second contact opening; 

depositing a second polysilicon into said second opening 
and on said Wall structure and said second dielectric 
layer; 

planariZing said second polysilicon; and 

etching said second polysilicon to form a second conduc 
tive node Whereby a side Wall of said second conduc 
tive node is adjacent to said Wall structure. 
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7. The method according to claim 6, Wherein said ?rst 
dielectric layer comprises depositing an inter-polysilicon 
dielectric layer. 

8. The method according to claim 6, Wherein said second 
dielectric layer comprises depositing an inter-polysilicon 
dielectric layer. 

9. The method according to claim 6, Wherein said pla 
nariZing step is implemented by the method of chemical 
mechanical polishing. 

* * * * * 


