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(57) ABSTRACT 

A method for fabricating an improved metal-insulator-metal 
or metal-insulator-polysilicon capacitor having high capaci 
tance density and low noise is achieved. An insulating layer 
is provided overlying a Semiconductor Substrate. A capacitor 
bottom plate electrode is formed overlying the insulating 
layer. A thin capacitor dielectric layer is deposited overlying 
the capacitor bottom plate electrode. An etch Stop layer is 
deposited overlying the capacitor dielectric layer. A thick 
oxide layer is deposited overlying the etch Stop layer. The 
oxide layer over the capacitor bottom plate electrode is 
etched away Stopping at the etch Stop layer whereby a receSS 
is formed in the oxide layer overlying the bottom plate 
electrode wherein sidewalls of the oxide layer overlie the 
edges of the bottom plate electrode. A capacitor top plate 
electrode is formed within the receSS whereby a guard ring 
is formed on the sidewalls of the oxide layer within the 
receSS and wherein gaps are left between the capacitor top 
plate electrode and the guard ring. The top plate electrode is 
covered with a dielectric layer wherein the gaps are filled by 
the dielectric layer. A via opening is formed through the 
dielectric layer to the capacitor top plate electrode and filled 
with a patterned metal layer to complete formation of a 
capacitor in the fabrication of an integrated circuit device. 
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HIGH PERFORMANCE MIM (MIP) IC 
CAPACTOR PROCESS 

BACKGROUND OF THE INVENTION 

0001) (1) Field of the Invention 
0002 The present invention relates to a method of fab 
ricating a metal-insulator-metal capacitor, and more particu 
larly, to a method of forming a high capacitance metal 
insulator-metal capacitor in the fabrication of an integrated 
circuit device. 

0003) (2) Description of the Prior Art 
0004 Capacitors are critical components in the integrated 
circuit devices of today. Both polysilicon and metal-insula 
tor-metal (MIM) capacitors have been used in the art. The 
conventional MIM capacitor module which is inserted into 
the backend process of integrated circuit manufacturing 
results in a very low capacitance density. The capacitance 
density is proportional to the reverse of the dielectric thick 
neSS. Often, Sophisticated additional metal and dielectric 
layers must be added for high capacitance density. FIG. 1 
illustrates an example of a conventional MIM capacitor 
process. It is simple, but has a very low capacitance density. 
Bottom capacitor plate 30 is shown over semiconductor 
substrate 10. The metal bottom plate is covered by a thin 
oxide 32. Spin-on-glass material 34 fills the gaps between 
metal lines. A very thick oxide 36, more than about 1000 
Angstroms in thickneSS and generally a few thousand Ang 
Stroms, forms the capacitor dielectric layer underlying the 
top plate electrode 40. The thick oxide is required for a low 
parasitic capacitance between the conducting layerS and for 
good electrical isolation. In this example, the capacitance 
density F is approximately 10 farads/um. 
0005 FIG. 2 illustrates an example of another conven 
tional approach in which additional metal and thin oxide 
layers are added to improve capacitance density. Athin CVD 
oxide layer 38 is deposited over the bottom plate electrode 
30. This oxide layer 38 has a thickness of approximately a 
few hundred Angstroms, for example about 500 Angstroms, 
and forms the capacitor dielectric. The metal layer 42 is 
formed over the capacitor dielectric. Then the sandwich 
dielectric layer comprising oxide 44, Spin-on-glass 46, and 
oxide 48, is deposited over the metal layer 42. An additional 
metal layer 50 forms the upper plate electrode and contacts 
the lower metal layer 42 through a via opening. The metal 
layer 42 for circuit interconnection cannot be used directly 
as the upper electrode because of the thicker intermetal 
oxide required thereunder. In this example, the capacitance 
density F is approximately 6x10' farads/um. It is desired 
to have a capacitance density in the range of 10' to 10 
farads/um. 
0006 U.S. Pat. Nos. 5,576,240 and 5,654,581 to 
Radosevich et al., 5,479,316 to Smrtic et al., 5,708,559 to 
Brabazon, 5,406,447 to Miyazaki, 5,741,721 to Stevens, 
4.959,705 to Lemnios et al, and 4,971,924 to Tigelaar et al 
all disclose various methods of forming metal-insulator 
metal capacitors. U.S. Pat. No. 5,589,416 to Chittipeddi 
teaches fabrication of a metal-oxide-polysilicon capacitor. 
U.S. Pat. No. 5,554,558 to Paterson et al discloses a very 
high integrity capacitor dielectric in a polysilicon to poly 
silicon or polysilicon to metal capacitor. U.S. Pat. No. 
5,268,315 to Prasad et al teaches silicon nitride as a capaci 
tor dielectric in the fabrication of a MIM capacitor. 
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SUMMARY OF THE INVENTION 

0007 Accordingly, it is a primary object of the invention 
to provide an effective and very manufacturable proceSS for 
producing a metal-insulator-metal capacitor. 
0008 Accordingly, it is a primary object of the invention 
to provide an effective and very manufacturable proceSS for 
producing a metal-insulator-polysilicon capacitor. 
0009. Another object of the present invention is to pro 
vide a method for fabricating a metal-insulator-metal capaci 
tor having high capacitance density. 

0010) A further object is to provide a method for fabri 
cating a metal-insulator-metal or a metal-insulator-polysili 
con capacitor having precise capacitor dielectric film control 
for high capacitance density. 
0011) A still further object is to provide a method for 
fabricating a metal-insulator-metal capacitor or a metal 
insulator-polysilicon capacitor having a Self-capacitor guard 
ring as a circuit noise Screen. 
0012 Yet another object of the invention is to provide a 
method for fabricating a metal-insulator-metal or metal 
insulator-polysilicon capacitor having high capacitance den 
sity and low noise. 
0013 In accordance with the objects of this invention, a 
method for fabricating an improved metal-insulator-metal or 
metal-insulator-polysilicon capacitor having high capaci 
tance density and low noise is achieved. An insulating layer 
is provided overlying a semiconductor Substrate. A capacitor 
bottom plate electrode is formed overlying the insulating 
layer. A thin capacitor dielectric layer is deposited overlying 
the capacitor bottom plate electrode. An etch Stop layer is 
deposited overlying the capacitor dielectric layer. A thick 
oxide layer is deposited overlying the etch Stop layer. The 
oxide layer over the capacitor bottom plate electrode is 
etched away Stopping at the etch Stop layer whereby a receSS 
is formed in the oxide layer overlying the bottom plate 
electrode wherein sidewalls of the oxide layer overlie the 
edges of the bottom plate electrode. A capacitor top plate 
electrode is formed within the receSS whereby a guard ring 
is formed on the sidewalls of the oxide layer within the 
receSS and wherein gaps are left between the capacitor top 
plate electrode and the guard ring. The top plate electrode is 
covered with a dielectric layer wherein the gaps are filled by 
the dielectric layer. A via opening is formed through the 
dielectric layer to the capacitor top plate electrode and filled 
with a patterned metal layer to complete formation of a 
capacitor in the fabrication of an integrated circuit device. 
0014. Also in accordance with the objects of the inven 
tion, an integrated circuit device with capacitor is described. 
An interconnection line Overlies an insulating layer on a 
Semiconductor Substrate. A first dielectric layer overlies the 
interconnection line wherein the first dielectric layer com 
prises a capacitor dielectric layer overlying the interconnec 
tion line, an etch Stop layer overlying the capacitor dielectric 
layer, and an oxide layer overlying the etch Stop layer. A 
metal line contacts the interconnection line through an 
opening in the first dielectric layer. The capacitor comprises 
a capacitor bottom plate electrode overlying the insulating 
layer on the Semiconductor Substrate, the capacitor dielectric 
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layer overlying the capacitor bottom plate electrode, the etch 
Stop layer overlying the capacitor dielectric layer, a capaci 
tor top plate electrode overlying the etch Stop layer over the 
capacitor bottom plate electrode within a receSS formed in 
the oxide layer, and a guard ring on the Sidewalls of the 
oxide layer within the receSS wherein gaps are left between 
the capacitor top plate electrode and the guard ring. A Second 
dielectric layer covers the metal line and the top plate 
electrode wherein the gaps are filled by the Second dielectric 
layer. A patterned metal layer fills a via opening through the 
Second dielectric layer to the capacitor top plate electrode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015. In the following drawings forming a material part 
of this description, there is shown: 

0016 FIGS. 1 and 2 are schematic cross-sectional rep 
resentations of processes of the prior art. 

0017 FIGS. 3 through 9 are schematic cross-sectional 
representations of a preferred embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0.018 Referring now more particularly to FIG. 3, there is 
shown a partially completed integrated circuit device. The 
semiconductor Substrate 10 is preferably composed of sili 
con having a (100) crystallographic orientation. Semicon 
ductor device structures are formed in and on the Semicon 
ductor Substrate. These may include gate electrodes and 
interconnection lines and associated Source and drain 
regions and lower level metal lines. The Semiconductor 
device Structures, not shown, may be formed in and on the 
Substrate and covered with an insulating layer. These Semi 
conductor device Structures will be understood to be incor 
porated within Substrate 10. 

0019. Next, metal lines 20 and 30 are formed as is 
conventional in the art. The metal line 30 will form the 
bottom plate of the capacitor. The metal lines 20 and 30 may 
comprise multi-layer metal films, for example, titanium 
nitride/AlCu/titanium nitride. Alternatively, if a MIP capaci 
tor is to be formed, the lines 20 and 30 will be polysilicon 
lines. A MIM capacitor will be described and illustrated in 
the figures, but it is to be understood by those skilled in the 
art, that a MIP capacitor may be formed in a similar manner 
where lines 20 and 30 are polysilicon lines. 
0020. As shown in FIG. 2, the capacitor dielectric layer 
32 is a Silicon oxide layer deposited by chemical vapor 
deposition (CVD) to a thickness of between about 350 and 
500 Angstroms. Next, a layer of silicon nitride 52 is depos 
ited by CVD over the silicon oxide layer 32 to a thickness 
of between about 180 and 200 Angstroms. This layer will 
Serve as an etch Stop during the recessed oxide etching of the 
present invention. 
0021 Aspin-on-glass layer 56 is coated over the silicon 
nitride layer 52 and planarized using etchback or chemical 
mechanical polishing (CMP), for example, to fill the gaps 
between the metal lines, as shown in FIG. 4. Another silicon 
oxide layer 60 is deposited to a thickness of several thou 
sands of Angstroms, and preferably between about 3000 and 
5000 Angstroms over the substrate. 
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0022 Referring now to FIG. 5, the capacitor area is 
exposed by etching away the thick oxide layer 60 using a dry 
etch with an etch stop at the silicon nitride layer 52. This 
recessed oxide etching allows for a thin capacitor dielectric 
in the capacitor area while maintaining the thick oxide layer 
60 in the device area. It is important to have a thick oxide 
in the device area (line 20) for a low parasitic capacitance 
and good Signal isolation between metal layers. 

0023 Referring now to FIG. 6, a via opening is etched 
through the dielectric layers to the metal line 20. A metal 
layer 66 is deposited over the substrate, within the via 
opening, and within the capacitor area opening. 

0024) Referring now to FIG. 7, the metal layer 66 is 
patterned to form the metal contact 68 to metal line 20, upper 
plate electrode 70, and a Self-guard ring 72. An anisotropic 
metal etching is used to pattern the metal layer 66. This will 
result in curved sidewalls of the thin metal areas 72 and 
vertical sidewalls for the wider metal areas 68 and 70. Metal 
area 74 forms a ground. Connecting the guard ring to the 
electrical ground level (74) will effectively screen the noise 
from outside the circuit. 

0025 Referring now to FIG. 8, a sandwich dielectric 
layer is deposited over the metal layer, as shown. Silicon 
oxide layer 82 is deposited conformally over the metal areas. 
Spin-on-glass layer 84 is coated over the Silicon oxide layer 
and planarized, such as by etchback or CMP, to fill the gaps 
between metal areas. A top layer of Silicon oxide 86 com 
pletes the dielectric sandwich layer. This completes the MIM 
capacitor of the present invention. 
0026 If desired in the circuit design, a via is opened 
through the dielectric layer to the upper plate electrode 70, 
as shown in FIG. 9. A metal layer 90 is deposited and 
patterned to contact the upper plate electrode. This addi 
tional metal contact is not required by the invention, but may 
be used if desired in the circuit design. 
0027. This completes the metal-insulator-metal capacitor 
of the present invention. Processing continues as is conven 
tional in the art. The capacitance density F of the MIM or 
MIP capacitor of the present invention is approximately 

-15 -16 2 10 to 10' farads/um. 
0028. As discussed above, if a metal-insulator-polysili 
con capacitor is to be formed rather than a MIM capacitor, 
the bottom electrode 30 will be formed of polysilicon. 
Instead of the thick CVD oxide 60, a material Such as 
borophospho-tetraethoxysilane (BP-TEOS) oxide, sub-at 
mospheric CVD oxide, or the like will be used. All other 
process Steps are the same as those discussed for the MIM 
CSC. 

0029. The process of the present invention provides an 
effective and very manufacturable proceSS for fabricating an 
improved metal-insulator-metal or metal-insulator-polysili 
con capacitor. The process of the present invention is a new 
approach for high capacitance density that can be inserted 
easily into the conventional backend process. A thinner 
capacitor dielectric film that can be controlled more pre 
cisely can be achieved with the recessed oxide etching and 
etch Stop dielectric layer of the present invention. The 
Self-capacitor guard ring obtained in the process of the 
invention Screens circuit noise resulting in a circuit having 
low noise. 
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0030 The integrated circuit device with capacitor of the 
present invention will be described with reference to FIG. 9. 
An interconnection line 20 overlies an insulating layer on a 
semiconductor substrate 10. The interconnection line may 
be metal or polysilicon. A first dielectric layer overlies the 
interconnection line wherein the first dielectric layer com 
prises a capacitor dielectric layer 32 overlying the intercon 
nection line, an etch Stop layer 52 overlying the capacitor 
dielectric layer, and an oxide layer 60 overlying the etch Stop 
layer. A metal line 68 contacts the interconnection line 20 
through an opening in the first dielectric layer. The capacitor 
comprises first a capacitor bottom plate electrode 30 over 
lying the insulating layer on the Semiconductor Substrate 10. 
The capacitor bottom plate electrode may comprise metal if 
a MIM capacitor is formed or may comprise polysilicon if 
a MIP capacitor is formed. The interconnection line and the 
bottom plate electrode will comprise the same material. The 
capacitor dielectric layer 32 overlies the capacitor bottom 
plate electrode 30. The etch stop layer 52 overlies the 
capacitor dielectric layer 32. A capacitor top plate electrode 
70 overlies the etch stop layer 52 over the capacitor bottom 
plate electrode 30 within a recess formed in the oxide layer 
60. A guard ring 72 on the sidewalls of the oxide layer 60 
within the receSS acts as a circuit noise Screen when con 
nected to the ground 74. A second dielectric layer 82/84/86 
covers the metal line 68 and the top plate electrode 70 and 
fills the gaps between the top plate electrode 70 and the 
guard ring 72. An optional patterned metal layer 90 fills a via 
opening through the Second dielectric layer to the capacitor 
top plate electrode 70. 
0031. The integrated circuit device of the present inven 
tion includes a high performance MIM or MIP capacitor. 
The recessed oxide etching and Silicon nitride etch Stop layer 
of the present invention allow for a thin and precisely 
controlled capacitor dielectric layer in the capacitor area 
while providing for a thick oxide layer in the circuit area, 
such as over interconnection line 20. This provides for the 
desired high capacitance density of between about 10' to 
10' farads/um' for the capacitor while providing a low 
parasitic capacitance and good electrical isolation in the 
device region. The Self-capacitor guard ring guarantees a 
low noise integrated circuit device. 
0032. While the invention has been particularly shown 
and described with reference to the preferred embodiments 
thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made without 
departing from the Spirit and Scope of the invention. 
What is claimed is: 

1. A method for fabricating a capacitor comprising: 
providing an insulating layer overlying a Semiconductor 

Substrate; 
forming a capacitor bottom plate electrode overlying Said 

insulating layer; 
depositing a capacitor dielectric layer overlying Said 

capacitor bottom plate electrode, 
depositing an etch Stop layer overlying Said capacitor 

dielectric layer; 
depositing an oxide layer overlying Said etch Stop layer; 
etching away Said oxide layer over Said capacitor bottom 

plate electrode Stopping at Said etch Stop layer whereby 
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a receSS is formed in Said oxide layer overlying Said 
bottom plate electrode wherein sidewalls of said oxide 
layer overlie the edges of Said bottom plate electrode, 

forming a capacitor top plate electrode within Said receSS 
whereby a guard ring is formed on Said Sidewalls of 
Said oxide layer within Said receSS and wherein gaps are 
left between Said capacitor top plate electrode and Said 
guard ring, and 

covering Said top plate electrode with a dielectric layer 
wherein Said gaps are filled by Said dielectric layer to 
complete formation of Said capacitor in the fabrication 
of Said integrated circuit device. 

2. The method according to claim 1 wherein Said Semi 
conductor Substrate includes Semiconductor device Struc 
tures Such as gate electrodes and Source and drain regions. 

3. The method according to claim 1 wherein Said Semi 
conductor Substrate includes Semiconductor device Struc 
tures Such as gate electrodes and Source and drain regions 
and multiple levels of metal interconnections. 

4. The method according to claim 1 wherein Said capaci 
tor bottom plate electrode comprises metal. 

5. The method according to claim 1 wherein Said capaci 
tor bottom plate electrode comprises polysilicon. 

6. The method according to claim 1 wherein Said capaci 
tor dielectric layer comprises Silicon oxide having a thick 
ness of between about 350 and 500 Angstroms. 

7. The method according to claim 1 wherein Said etch Stop 
layer comprises Silicon nitride having a thickness of between 
about 180 and 200 Angstroms. 

8. The method according to claim 1 wherein said oxide 
layer has a thickness of between about 3000 and 5000 
Angstroms. 

9. The method according to claim 1 wherein Said capaci 
tor top plate electrode comprises metal. 

10. The method according to claim 1 wherein Said guard 
ring Screens out circuit noise. 

11. The method according to claim 1 wherein Said Step of 
covering Said top plate electrode with a dielectric layer 
comprises: 

depositing a first Silicon oxide layer overlying Said capaci 
tor top plate electrode wherein Said gaps remain 
between Said top plate electrode and Said guard ring; 

coating a spin-on-glass material layer overlying Said first 
Silicon oxide layer wherein Said spin-on-glass material 
fills Said gaps, 

etching back Said spin-on-glass layer leaving Said spin 
on-glass layer only within Said gaps, and 

depositing a Second Silicon oxide layer overlying Said first 
Silicon oxide layer and Said spin-on-glass layer to 
complete Said Step of covering Said capacitor top plate 
electrode. 

12. The method according to claim 1 further comprising: 
forming a via opening through Said dielectric layer to Said 

capacitor top plate electrode; and 
filling Said via opening with a patterned metal layer. 
13. A method for fabricating a capacitor comprising: 
providing an insulating layer overlying a Semiconductor 

Substrate; 
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forming a capacitor bottom plate electrode and an inter 
connection line overlying Said insulating layer wherein 
a gap is formed between Said bottom plate electrode 
and Said interconnection line; 

depositing a capacitor dielectric layer overlying Said 
capacitor bottom plate electrode and Said interconnec 
tion line; 

depositing an etch Stop layer overlying Said capacitor 
dielectric layer; 

coating Said etch Stop layer with a spin-on-glass material 
layer wherein Said gap is filled by Said spin-on-glass 
material, planarizing Said Spin-on-glass material layer 
whereby Said spin-on-glass material is left only within 
Said gap; 

depositing an oxide layer overlying Said planarized spin 
on-glass layer; 

etching away Said oxide layer over Said capacitor bottom 
plate electrode Stopping at Said etch Stop layer whereby 
a receSS is formed in Said oxide layer overlying Said 
bottom plate electrode wherein sidewalls of said oxide 
layer overlie the edges of Said bottom plate electrode, 

forming a first via opening through Said oxide layer, Said 
etch Stop layer, and Said capacitor dielectric layer to 
Said interconnection line; 

depositing a first metal layer overlying Said Substrate and 
filling said first via opening and Said recess; 

patterning Said first metal layer to form a metal line 
contacting Said interconnection line through Said first 
Via opening, to form a capacitor top plate electrode 
within Said receSS and to form a guard ring on Said 
Sidewalls of Said oxide layer within Said receSS wherein 
gaps are left between Said capacitor top plate electrode 
and Said guard ring, and 

covering Said patterned first metal layer over Said inter 
connection line and Said top plate electrode with a 
dielectric layer wherein Said gaps are filled by Said 
dielectric layer to complete formation of Said capacitor 
in the fabrication of Said integrated circuit device. 

14. The method according to claim 13 wherein said 
Semiconductor Substrate includes Semiconductor device 
Structures Such as gate electrodes and Source and drain 
regions. 

15. The method according to claim 13 wherein said 
Semiconductor Substrate includes Semiconductor device 
Structures Such as gate electrodes and Source and drain 
regions and multiple levels of metal interconnections. 

16. The method according to claim 13 wherein said 
capacitor bottom plate electrode and Said interconnection 
line comprise metal. 

17. The method according to claim 13 wherein said 
capacitor bottom plate electrode and Said interconnection 
line comprise polysilicon. 

18. The method according to claim 13 wherein said 
capacitor dielectric layer comprises Silicon oxide having a 
thickness of between about 350 and 500 Angstroms. 

19. The method according to claim 13 wherein said etch 
Stop layer comprises Silicon nitride having a thickness of 
between about 180 and 200 Angstroms. 
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20. The method according to claim 13 wherein said oxide 
layer has a thickness of between about 3000 and 5000 
Angstroms. 

21. The method according to claim 13 wherein Said guard 
ring is connected to a ground to Screen out circuit noise. 

22. The method according to claim 13 wherein Said Step 
of covering Said patterned first metal layer and Said top plate 
electrode with a dielectric layer comprises: 

depositing a first Silicon oxide layer overlying Said pat 
terned first metal layer and Said capacitor top plate 
electrode wherein Said gaps remain between Said top 
plate electrode and Said guard ring; 

coating a spin-on-glass material layer overlying Said first 
Silicon oxide layer wherein Said spin-on-glass material 
fills Said gaps, planarizing Said spin-on-glass layer 
leaving Said spin-on-glass layer only within Said gaps, 
and 

depositing a Second Silicon oxide layer overlying Said first 
Silicon oxide layer and Said spin-on-glass layer to 
complete Said Step of covering Said patterned first metal 
layer and Said capacitor top plate electrode. 

23. The method according to claim 13 further comprising: 
forming a Second via opening through Said dielectric layer 

to Said capacitor top plate electrode, and 
filling Said Second via opening with a patterned Second 

metal layer. 
24. An integrated circuit device with capacitor compris 

ing: 
an interconnection line overlying an insulating layer on a 

Semiconductor Substrate; 

a first dielectric layer overlying Said interconnection line 
wherein Said first dielectric layer comprises a capacitor 
dielectric layer overlying Said interconnection line, an 
etch Stop layer overlying Said capacitor dielectric layer, 
and an oxide layer overlying Said etch Stop layer; a 
metal line contacting Said interconnection line through 
an opening in Said first dielectric layer; 

a capacitor overlying an insulating layer on a Semicon 
ductor Substrate and adjacent to Said interconnection 
line comprising: 

a capacitor bottom plate electrode overlying Said insulat 
ing layer on Said Semiconductor Substrate; 

Said capacitor dielectric layer overlying Said capacitor 
bottom plate electrode, 

Said etch Stop layer overlying Said capacitor dielectric 
layer; 

a capacitor top plate electrode overlying Said etch Stop 
layer over Said capacitor bottom plate electrode within 
a receSS formed in Said oxide layer; and 

a guard ring on the Sidewalls of Said oxide layer within 
Said receSS wherein gaps are left between Said capacitor 
top plate electrode and Said guard ring, and 

a Second dielectric layer covering Said metal line and Said 
top plate electrode wherein Said gaps are filled by Said 
Second dielectric layer. 

25. The device according to claim 24 wherein said semi 
conductor Substrate includes Semiconductor device Struc 
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tures Such as gate electrodes and Source and drain regions 
and multiple levels of metal interconnections. 

26. The device according to claim 24 wherein Said inter 
connection line and Said capacitor bottom plate electrode 
comprise metal. 

27. The device according to claim 24 wherein said inter 
connection line and Said capacitor bottom plate electrode 
comprise polysilicon. 

28. The device according to claim 24 wherein Said capaci 
tor dielectric layer comprises Silicon oxide having a thick 
ness of between about 350 and 500 Angstroms. 
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29. The device according to claim 24 wherein said etch 
Stop layer comprises Silicon nitride having a thickness of 
between about 180 and 200 Angstroms. 

30. The device according to claim 24 wherein said oxide 
layer has a thickness of between about 3000 and 5000 
Angstroms. 

31. The device according to claim 24 further comprising 
a patterned metal layer filling a via opening through Said 
Second dielectric layer to Said capacitor top plate electrode. 

k k k k k 


