
US 2008.0049378A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2008/0049378 A1 

Hsu et al. (43) Pub. Date: Feb. 28, 2008 

(54) METAL-INSULATOR-METAL CAPACITOR (52) U.S. Cl. .............................................................. 361A312 
AND METHOD OF FABRICATING SAME 

(76) Inventors: Louis L. Hsu, Fishkill, NY (US); Rajiv (57) ABSTRACT 
V. Joshi, Yorktown Heights, NY (US); 
Chun-Yung Sung, Poughkeepsie, NY 
(US) A metal-insulator-metal (MIM) capacitor including a metal 

layer, an insulating layer formed on the metal layer, at least 
Correspondence Address: a first opening and at least a second opening formed in the 
F. CHAU & ASSOCIATES, LLC 
13O WOODBURY ROAD first insulating layer, a dielectric layer formed in the first 
WOODBURY, NY 11797 (US) opening, a conductive material deposited in the first and 

second openings, and a first metal plate formed over the first 
(21) Appl. No.: 11/927,774 opening and a second metal plate formed over the second 

opening. A method for fabricating the MIM capacitor, 
includes forming the first metal layer, forming the insulating 

Related U.S. Application Data layer on the first metal layer, forming at least the first 
opening and at least the second opening in the first insulating 

(62) Division of application No. 11/205,719, filed on Aug. layer, depositing a mask over the second opening, forming 
17, 2005, which is a division of application No. the dielectric layer in the first opening, removing the mask, 
10/643,307, filed on Aug. 19, 2003, now Pat. No. depositing the conductive material in the first and second 
6,964,908. openings, and depositing a second metal layer over the first 

and second openings. MIM capacitors and methods of 
fabricating same are described, wherein the MIM capacitors 

(51) Int. Cl. are formed simultaneously with the BEOL interconnect and 
HOIG 4/20 (2006.01) large density MIM capacitors are fabricated at low cost. 

(22) Filed: Oct. 30, 2007 

Publication Classification 

450A 
450B 

470A 

V 

  



Patent Application Publication Feb. 28, 2008 Sheet 1 of 9 US 2008/0049.378 A1 

=== 

FIG.3 LULzzy' 
    

  



Patent Application Publication Feb. 28, 2008 Sheet 2 of 9 US 2008/0049378A1 

KXXXXXXXC XXX 
l w is T. 

r" - 1104 100B 110B 

f 10C xxx-xxx xx XXXXXXXXXXX XXXXX 
Z ZZ / / / / / / / / / / / / s.l.. . . . 

f0 

  

  

  

  



Patent Application Publication Feb. 28, 2008 Sheet 3 of 9 US 2008/0049378A1 

kkkxxxx is XXXXXXXXXXXXX XXXXX 
- 77.2777,777 777777. 

  

  

    

  

      

  



Patent Application Publication Feb. 28, 2008 Sheet 4 of 9 US 2008/0049378 A1 

230A 210 230B 20 230C 

FIG. 8 ZZZZZZZZZZZZZZZZZZZZZ 

FIG. 9 

FIG. 10 22 

  

  

  

  

  



Patent Application Publication Feb. 28, 2008 Sheet 5 of 9 US 2008/0049378 A1 

265 

FIG. 11 
200 

200 

YZZZZZZZZZZZZZZZZZZZZ 
FIG. 14 

200 

      

    

  



US 2008/0049378A1 Patent Application Publication Feb. 28, 2008 Sheet 6 of 9 

320 
3300 330B 

O O O O'O O O O O O O O O O O O O O O O O O O C O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O H O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 

TOTQ OTOFOTOTO O-O O-O OL 
ÍO O O O O O O O O O O O O O O O O O O O O O O O O O 

| ||O O o o o o o O O O O O O ??o o o o o o o o o o o o Q 

; || O O O O O 

| 

o oooooo &## 

320B 

FIG. 15 
470B 

  



Patent Application Publication Feb. 28, 2008 Sheet 7 of 9 US 2008/0049378A1 

370A 360 370B 

FIG. 16 Z. 
380 350 

FIG. 17 

390 

FIG. 18 ZZZZZZZZZZZZZZZZZZZZZ 

  

  



Patent Application Publication Feb. 28, 2008 Sheet 8 of 9 US 2008/0049378 A1 

410 

FIG. 19 ZZZZZZZZZZZZZZZZZZ 
420 

430 

FIG. 20 

FIG.21 ZZ 

  

  

    

  

  

  



Patent Application Publication Feb. 28, 2008 Sheet 9 of 9 US 2008/0049378 A1 

4704 E. 

FIG.23 

  



US 2008/00493.78 A1 

METAL-INSULATOR-METAL CAPACTOR AND 
METHOD OF FABRICATING SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of U.S. patent 
application Ser. No. 11/205,719, filed Aug. 17, 2005, which 
is a divisional of U.S. patent application Ser. No. 10/643, 
307, filed Aug. 19, 2003, now U.S. Pat. No. 6,964,908, the 
disclosures of which are incorporated by reference herein in 
their entireties. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a metal-insulator 
metal capacitor and a method of fabricating same and, more 
particularly, to a metal-insulator-metal capacitor incorporat 
ing metal studs or vias to increase the density thereof and 
reduce manufacturing costs, and a method of fabricating 
SaC. 

0004 2. Description of the Related Art 
0005 Contemporary integrated circuit design demands 
large capacitors having high density to meet the needs of 
higher density integrated circuits. Capacitors may be used 
for a number of functions, including, for example, as a 
reservoir capacitor for a charge pump circuit or for noise 
decoupling. 

0006. Some known high density capacitors use a metal 
insulator-metal (MIM) structure. MIM capacitors are valu 
able components in memory, logic and analog circuits. Some 
MIM capacitors are bulky planar devices introduced into 
integrated circuits at the back-end-of-line (BEOL) and 
require dielectric materials with low processing tempera 
tures. The dielectric materials may include SiO, or SiN 
deposited using plasma enhanced chemical vapor deposition 
(PECVD) and have capacitance densities ranging from 
about 1 to 1.5 fR/um. These capacitors, referred to as 
horizontal plate capacitors, demand large chip area. U.S. Pat. 
No. 5,926.359 to Greco et al., for example, relates to a 
known horizontal plate capacitor. 

0007 The ongoing scaling of very large scale integration 
(VLSI) circuits requires a reduction of the planar area 
allocated to an MIM capacitor while maintaining the capaci 
tance requirements. Thickness Scaling of current materials 
has resulted in problems such as increases in leakage current 
and voltage linearity, and a reduction in lifetime reliability 
of thinner films. 

0008 Building capacitors in the vertical direction is a 
known method of reducing the amount of chip area occupied 
by a capacitor. For example, a capacitor may be formed on 
the sidewalls and the bottom of a deep trench structure. See, 
e.g., U.S. Pat. No. 6,358,837 to Miller et al. According to 
known methods, the trenches are formed at the BEOL due to 
requirements of low temperature metal processing to avoid 
melting of the electrodes. However, in some instances, it has 
been suggested to form deep trenches in a silicon Substrate 
and to form the electrodes with doped polysilicon or a metal 
having a high melting point, such as tungsten. A problem 
with the use of deep trenches is high processing costs. 
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0009. As an alternative to deep trenches, another vertical 
MIM capacitor utilizing a shallow trench structure, has been 
proposed. See, e.g., U.S. Pat. No. 6,329.234 to Ma et al. The 
shallow trench is formed by etching insulating material in 
the BEOL. Capacitors formed in the shallow trench structure 
have been referred to as semi-interdigitated MIM capacitors. 
A problem with the semi-interdigitated MIM capacitor is 
that the surface efficiency may be only 50-60%, which 
means that the semi-interdigitated MIM capacitor does not 
allow all the nodes to couple at all surfaces. 
0010 Reduction in available area has also led to the 
introduction of alternative high dielectric constant materials 
such as Al-O, Ta-O, Hf) and laminate stacks thereof. See 
Hu, H, IEEE Elect. Dev. Lett., Vol. 23, No. 9, 2002. The 
introduction of the alternative materials may require inte 
gration processing, such as reactive ion etching (RIE) to 
pattern the MIM capacitor area. In some cases, the RIE 
patterning of the alternative materials requires plasma etch 
ing at elevated temperatures and/or a dual step process of 
plasma etching followed by a wet chemical etch. Such 
processing required when using the alternative materials 
increases manufacturing costs. For example, HfC2 is a 
material that is difficult to etch. See Sematech, “FEP Surface 
Preparation’, Monthly Report, December, 2002. 

0011. Therefore, there exists a need for a low-cost MIM 
capacitor and method of fabricating same, which can 
increase capacitor density and utilize some of the existing 
semiconductor processing steps so as to reduce integration 
COSt. 

BRIEF SUMMARY OF THE INVENTION 

0012. A method for fabricating a metal-insulator-metal 
capacitor, in accordance with the present invention, includes 
forming a first metal layer, forming a first insulating layer on 
the first metal layer, forming at least a first opening and at 
least a second opening in the first insulating layer, depositing 
a mask over the second opening, forming a first dielectric 
layer in the first opening, removing the mask, depositing a 
first conductive material in the first and second openings, 
depositing a second metal layer over the first and second 
openings. 

0013 In alternate embodiments, the method may include 
forming a polish stop layer on the first insulating layer and 
performing chemical mechanical polishing on the conduc 
tive material. The first and second openings may be formed 
by etching the insulating layer down to the first metal layer. 
The second metal layer may consist of a first plate formed 
over the first opening and a second plate formed over the 
second opening. The first and second metal layers may be 
formed from one of aluminum, cooper and tungsten. The 
mask may be formed from one of a polymer or resist 
material. The first conductive material may be formed from 
one of aluminum, cooper and tungsten. The first dielectric 
layer may be formed from one of chemical vapor deposition 
oxide and chemical vapor deposition nitride. The method 
may also include forming a second insulating layer on the 
second metal layer, forming at least a third opening and at 
least a fourth opening in the second insulating layer, forming 
a second dielectric layer in the third opening, depositing a 
second conductive material in the third and fourth openings, 
and forming a third metal layer over the third and fourth 
openings. 
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0014) Another method for fabricating a metal-insulator 
metal capacitor, in accordance with the present invention 
includes forming a first metal layer, forming an insulating 
layer on the first metal layer, forming at least a first via and 
at least a second via in the insulting layer and on the first 
metal layer, depositing a mask over the second via and a 
predetermined portion of the insulating layer, etching an 
exposed area of the insulating layer down to the first metal 
layer, removing the mask, forming a dielectric layer on a 
remaining area after etching and removal of the mask, 
selectively removing a predetermined portion of the dielec 
tric layer, and depositing a second metal layer over the first 
and second vias. 

0015. In alternate embodiments, the first and second vias 
may include conductive material deposited therein, a pre 
determined portion of the dielectric layer may cover at least 
the second via, and the second metal layer may be patterned 
to form a first plate over the first via and a second plate over 
the second via. 

0016. Another method for fabricating a metal-insulator 
metal capacitor, in accordance with the present invention, 
includes forming a first metal layer, forming an insulating 
layer on the first metal layer, forming at least a first opening 
and at least a second opening in the insulating layer, depos 
iting a sidewall liner material on the insulating layer and in 
the first and second openings, removing a predetermined 
portion of the sidewall liner material to form spacers on each 
sidewall of the first and second openings, forming a dielec 
tric layer on the insulating layer, and on the spacers and 
exposed portions of the first metal layer in the first and 
second openings, depositing a mask over the first opening; 
removing the dielectric layer from the second opening, 
filling the second opening with a conductive material, and 
depositing a second metal layer over and in the first opening 
and over the second opening including the conductive 
material. 

0017. In alternate embodiments, the first and second 
openings may be formed by etching the insulating layer 
down to the first metal layer, the sidewall liner material may 
be TiN, and the step of removing a predetermined portion of 
the sidewall liner material may be performed by etching the 
sidewall liner material. The step of removing the dielectric 
layer may be performed by selective etching and the con 
ductive material may be tungsten. The method may further 
include patterning the second metal layer to form a first plate 
over and in the first opening and a second plate over the 
second opening including the conductive material. 
0018. A metal-insulator-metal capacitor, in accordance 
with the present invention includes a metal layer, an insu 
lating layer formed on the metal layer, at least a first opening 
and at least a second opening formed in the first insulating 
layer, a dielectric layer formed in the first opening, a 
conductive material deposited in the first and second open 
ings, and a first metal plate formed over the first opening and 
a second metal plate formed over the second opening. 
0019. In alternate embodiments, the metal-insulator 
metal capacitor may include a polish stop layer formed on 
the insulating layer and the metal layer and the first and 
second metal plates may be formed from one of aluminum, 
copper and tungsten. The conductive material may be 
formed from one of aluminum, copper and tungsten and the 
dielectric layer may be formed from one of chemical vapor 
deposition oxide and chemical vapor deposition nitride. 
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0020. Another metal-insulator-metal capacitor, in accor 
dance with the present invention, includes a metal layer, an 
insulating layer formed on the metal layer, at least a first via 
and at least a second via formed in the insulting layer and on 
the metal layer, a dielectric layer formed on the first via and 
on an exposed area of the metal layer, and a first metal plate 
formed over the first via and a second metal plate formed 
over the second via. 

0021. In alternate embodiments, the first and second vias 
may include conductive material deposited therein and the 
metal-insulator-metal capacitor may further include a polish 
stop layer formed on the insulating layer. 
0022. Another metal-insulator-metal capacitor, in accor 
dance with the present invention, includes a metal layer, an 
insulating layer formed on the metal layer, at least a first 
opening and at least a second opening formed in the insu 
lating layer, spacers formed on each sidewall of the first and 
second openings, a dielectric layer lining the spacers and 
bottom wall of the first opening, a conductive material 
deposited in the second opening, and a first metal plate 
formed over and in the first opening and a second metal plate 
formed over the second opening including the conductive 
material. 

0023. In alternate embodiments, the spacers may be 
formed of TiN and the conductive material may be tungsten. 
0024. Another method for fabricating a metal-insulator 
metal capacitor, in accordance with the present invention, 
includes forming at least a first via for incorporation into the 
metal-insulator-metal capacitor, and forming, simulta 
neously with formation of the first via, at least a second via 
for incorporation into a BEOL interconnect. 
0025. A method for fabricating a semiconductor device, 
in accordance with the present invention, includes forming 
at least one metal-insulator-metal capacitor, and forming, 
simultaneously with formation of the at least one metal 
insulator-metal capacitor, at least one BEOL interconnect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026 Preferred embodiments of the invention can be 
understood in more detail from the following descriptions 
taken in conjunction with the accompanying drawings in 
which: 

0027 FIGS, 1-7 illustrate a method of fabricating an 
MIM capacitor according to a first embodiment of the 
present invention; 
0028 FIG. 7A is a top view of an MIM capacitor accord 
ing to a first embodiment of the present invention; 
0029 FIG. 7B is a cross-sectional view of an MIM 
capacitor according to a first embodiment of the present 
invention; 

0030 FIGS. 8-14 illustrate a method of fabricating an 
MIM capacitor according to a second embodiment of the 
present invention; 
0031 FIG. 15 is a top view of an MIM capacitor accord 
ing to a third embodiment of the present invention; and 
0032 FIGS. 16-23 illustrate a method of fabricating an 
MIM capacitor according to a third embodiment of the 
present invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0033 Preferred embodiments of the present invention 
will be described below in more detail with reference to the 
accompanying drawings. This invention may, however, be 
embodied in different forms and should not be construed as 
limited to the embodiments set forth herein. Rather, these 
embodiments are provided so that this disclosure will be 
thorough and complete, and will fully convey the scope of 
the invention to those skilled in the art. 

0034) Referring now to the drawings, FIGS. 1-7 illustrate 
a method of fabricating an MIM capacitor according to a 
first embodiment of the present invention. Referring to 
FIGS. 1-7, a first metal layer 10 is deposited on a semicon 
ductor substrate 5 and patterned. The metal may be, for 
example, aluminum (Al), copper (Cu) or tungsten (W). An 
insulating layer 20 is deposited on the substrate 5 including 
the first metal layer 10. The insulating layer 20, which may 
be formed from chemical vapor deposition (CVD) oxide, is 
then planarized. A dielectric layer, or polish stop layer 30, 
preferably formed from CVD nitride is then deposited on the 
insulating layer 20. 
0035. Using a mask (not shown), the stop layer 30 and the 
insulating layer 20 are patterned and etched down to the first 
metal layer 10 to form openings 40A and 40B. Etching is 
performed using, for example, Cf/O plasma. The openings 
40A and 40B will be used to form metal studs or vias in the 
insulating and stop layers 20, 30. The vias can provide an 
electrical pathway from one metal layer to another metal 
layer and increase the surface area of an MIM capacitor. The 
vias formed in the openings 40A may be used for the MIM 
capacitor and the Vias formed in the openings 40B may be 
used to form a BEOL interconnect. Interconnects may, for 
example, carry electrical signals to different parts of the die, 
connect elements of an integrated circuit or form a multi 
level network. 

0036) As shown in FIG. 3, a mask 50 is deposited on the 
stop layer 30 over the region 40B. The mask 50 may be 
formed of, for example, polymer or resist material. A thin 
capacitor dielectric layer 60 is deposited on the mask 50, the 
stop layer 30 and etched region 40A. As shown in FIG. 4, the 
mask 50 is then stripped away leaving a defined dielectric 
layer 70. Alternatively, a blanket dielectric layer 60 can be 
deposited on the stop layer 30 and regions 40A and 40B and, 
subsequently, unwanted portions of the blanket dielectric 
layer 60 (i.e., those portions in and adjacent to the region 
40B) may be removed using a block-out mask (not shown). 
0037. As shown in FIG. 5, vias 80A and 80B are simul 
taneously formed in the openings 40A and 40B, respectively, 
by depositing conductive material. Such as tungsten, therein 
and performing chemical mechanical polishing (CMP) on 
the deposited material. As shown in FIG. 6, the top plates 
90A and 90B of the MIM capacitor and the interconnect, 
respectively, are formed over respective vias 80A and 80B. 
The top metal plates 90A and 90B are preferably formed 
from aluminum, copper or tungsten, and are formed by 
material deposition, patterning and etching. For example, 
C10, plasma, without an etch-stop, may be used to pattern 
aluminum and a damascene process using CMP and an 
etch-stop may be used to pattern copper. As shown in FIG. 
7, the MIM capacitor and interconnects can be simulta 
neously and continuously fabricated in a multi-layer struc 
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ture by, for example, forming vias 110A, 110B and 110C and 
forming metal plates 100A and 100B over the vias 110C and 
110A and 110B, respectively. In accordance with the struc 
ture shown in FIG. 7, a first capacitor node can be contacted 
through metal plate 100A and a second capacitor node 
formed by the first metal layer 10 and the metal plate 100B 
can be contacted through metal plate 100B. The multi-layer 
structure may consist of more or less than three levels of 
metals, depending on the desired density of the MIM capaci 
tor. FIGS. 7A and 7B show corresponding top and cross 
sectional views, respectively, of the MIM capacitor formed 
according to a first embodiment of the present invention. 
The capacitor area of the MIM capacitor according to the 
first embodiment includes the bottom of the vias 80A and 
110A. The following embodiment provides for increased 
capacitor area, which includes the sides of the Vias. 
0038 FIGS. 8-14 illustrate a method of fabricating an 
MIM capacitor according to a second embodiment of the 
present invention. Referring to FIGS. 8-14, vias 230A, 230B 
and 230C are formed prior to removing select layers in the 
region 250 where the MM. capacitor is to be formed. As 
shown in FIG. 8, a first metal layer 200 includes an insu 
lating layer 210 formed thereon and vias 230A, 230B and 
230C formed in predetermined areas of the insulating layer 
210. ACMP polish stop layer 220 is formed on the insulating 
layer 210. The vias 230B are for the MIM capacitor and the 
vias 230A and 230C will form the interconnect. As shown in 
FIG.9, a mask 240 formed of, for example, polymer or resist 
material, is positioned on the stop layer 220 over the vias 
230A and 230C. As shown in FIG. 10, after the vias 230A, 
230B and 230C have been formed, the exposed areas of the 
stop layer 220 and the insulating layer 210 are etched, using 
the mask 240, down to the first metal layer 200 to form the 
MIM capacitor region 250. Etching may be performed with 
Cf/O plasma. The vias 230A, 230B and 230C may be 
formed in the same manner as shown in FIGS. 1-5 of the first 
embodiment. 

0039. As shown in FIGS. 11-12, after the mask 240 is 
removed, a capacitor dielectric layer 260 is deposited on the 
resultant structure and selectively removed from predeter 
mined areas using a mask 265, so as to form a defined 
dielectric layer 270. Referring to FIGS. 13-14, a second 
metal layer 280, for example, aluminum, copper or tungsten, 
is deposited on the resultant structure and is patterned to 
form the top metal plate 290B of the MIM capacitor and the 
contacts 290A and 290C to the first metal layer 200. For 
example, Cl,0 plasma, without an etch-stop, may be used to 
pattern aluminum and a damascene process using CMP and 
an etch-stop may be used to pattern copper. 
0040 FIG. 15 shows a top view of an MIM capacitor 
according to a third embodiment of the present invention, 
and FIGS. 16-23 illustrate a method of fabricating an MIM 
capacitor according to a third embodiment of the present 
invention, wherein FIG. 23 is a cross-section of the dashed 
box outlined in FIG. 15. As shown in FIG. 15, metal 320 is 
connected to a first node of the MIM capacitor formed by 
320A, 320B and 320C. Similarly, metal 330 is connected to 
a second node of the MIM capacitor formed by 330A, 330B 
and 330C. Referring to FIGS. 15 and 23, the MIM capacitor 
is formed by vias 470B and the contacts are established 
through vias 470A. 
0041 As shown in FIG. 16, an insulating layer 360 is 
deposited on a first metal layer 350. The insulating layer 360 
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is patterned and etched down to the first metal layer 350 to 
form openings 370A and 370B, which will be formed into 
respective contact and MIM capacitor vias. Etching is per 
formed using, for example, Cf/O plasma. As shown in 
FIG. 17, sidewall liner material 380, such as TiN, is depos 
ited on the insulating layer 360 and into the openings 370A 
and 370B. As shown in FIG. 18, etching of the sidewall liner 
material 380 is performed to remove excess liner material 
380 and to form spacers 390 on the sidewalls of the openings 
370A and 370B. The sidewall liner material 380 may be wet 
etched using hydrogen peroxide (HO) or SC1. The sidewall 
liner material may be dry etched using Cl- or BC1. The 
spacers 390 are used in opening 370A for the interconnect 
and extend the area of the MIM capacitor from the bottom 
to the sidewalls of the opening 370B. 
0042. As shown in FIG. 19, a thin capacitor dielectric 
layer 400, formed of, for example, CVD oxide or CVD 
nitride, is deposited on the resultant structure followed by 
the formation of a mask 410 over the opening 370B and the 
adjacent area. The mask 410 may be formed of, for example, 
polymer or resist material. As shown in FIG. 20, the dielec 
tric layer 400 not covered by the mask 410 is removed by 
selective etching. Referring to FIG. 21, following selective 
etching, selective tungsten deposition is performed to fill the 
opening 370A in the contact region 430. Due to selectivity, 
tungsten will not grow inside the opening 370B and any 
extra tungsten residue may become part of the top plate 
450A. 

0043. As shown in FIGS. 22-23, a second metal layer 
440A, preferably formed of aluminum, copper or tungsten, 
is deposited on the resultant structure and patterned to form 
top plate 450B of the MIM capacitor and top plate 450A of 
the contact to the first metal layer 350. For example, C10 
plasma, without an etch-stop, may be used to pattern alu 
minum and a damascene process using CMP and an etch 
stop may be used to pattern copper. Vias 470A and 470B 
relate to the contact and MIM capacitor, respectively. 
0044) In sum, the present invention provides MIM 
capacitors and methods of forming same, wherein the MIM 
capacitors are formed simultaneously with the BEOL inter 
connect and large density MIM capacitors are fabricated at 
low cost. 

0045 Although the illustrative embodiments have been 
described herein with reference to the accompanying draw 
ings, it is to be understood that the present invention is not 
limited to those precise embodiments, and that various other 
changes and modifications may be affected therein by one of 
ordinary skill in the related art without departing from the 
Scope or spirit of the invention. All Such changes and 
modifications are intended to be included within the scope of 
the invention as defined by the appended claims. 
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What is claimed: 
1. A metal-insulator-metal capacitor, comprising: 

a first metal layer; 
a first insulating layer formed on the first metal layer, 
a first opening formed in the first insulating layer; 
a first dielectric layer formed in the first opening: 
a first conductive material deposited in the first opening; 
a second metal layer formed over the first opening; 
a second insulating layer formed on the second metal 

layer; 

a second opening formed in the second insulating layer, 

a second dielectric layer formed in the second opening; 
a second conductive material deposited in the second 

opening; and 

a third metal layer formed over the second opening. 
2. The metal-insulator-metal capacitor of claim 1, further 

comprising a polish stop layer formed on the first insulating 
layer. 

3. The metal-insulator-metal capacitor of claim 2, wherein 
the second metal layer is formed on the first insulating layer 
including the polish stop layer. 

4. The metal-insulator-metal capacitor of claim 1, wherein 
the first and second conductive materials are each formed 
from one of aluminum, copper and tungsten. 

5. The metal-insulator-metal capacitor of claim 1, wherein 
the first, second and third metal layers are each formed from 
one of aluminum, copper and tungsten. 

6. The metal-insulator-metal capacitor of claim 1, wherein 
the first and second dielectric layers are each formed from 
one of chemical vapor deposition oxide and chemical vapor 
deposition nitride. 

7. The metal-insulator-capacitor of claim 1, further com 
prising another opening formed in the first insulating layer, 
wherein the first conductive material is deposited in the 
other opening. 

8. The metal-insulator-capacitor of claim 7, wherein the 
second metal layer is formed over the other opening. 

9. The metal-insulator-capacitor of claim 1, further com 
prising another opening formed in the second insulating 
layer, wherein the second conductive material is deposited in 
the other opening. 

10. The metal-insulator-capacitor of claim 9, wherein the 
second metal layer is formed over the other opening. 

k k k k k 


