
US 20050087790A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.: US 2005/0087790 A1 

Dornisch ct al. (43) Pub. Date: Apr. 28, 2005 

(54) HIGH-K DIELECTRIC STACK IN A MIM (52) US. Cl. ............................................................ .. 257/310 
CAPACITOR AND METHOD FOR ITS 

FABRICATION (57) ABSTRACT 

(75) Inventors: Dletfer Dormsch’ Carbbad’ CA (Us); According to one exemplary embodiment, a high-k dielec 
Dav‘_‘,1_ J‘ Howard’ Irvme’ CA (Us); tric stack situated betWeen upper and lower electrodes of a 
AbhlJlt Joshl’ Ladera Ranch’ CA (Us) MIM capacitor comprises a ?rst high-k dielectric layer, 

Correspondence Address Where the ?rst high-k dielectric layer has a ?rst dielectric 

F ARJ AMI & FARJAM'I LLP constang.Thedhigh-k'dieilectric'stackdfurthe;1 cofrnpritsleshalri 
26522 LAALAMEDA AVENUE, SUITE 360 161cm‘: a?“ slmaie 0.“ t 6. rst 1g ' 

yer, W ere the intermediate dielectric layer has a 
MISSION VIEJO’ CA 92691 (Us) second dielectric constant. According to this exemplary 

- _ - _ embodiment, the high-k dielectric stack further comprises a 
(73) Asslgnee' 53:12:" Fab’ LLC dba Jazz Semlcon second high-k dielectric layer situated on the intermediate 

dielectric layer, Where the second high-k dielectric layer has 
(21) APPL No. 10/692,431 a third dielectric constant. The second dielectric constant can 

be loWer than the ?rst dielectric constant and the third 
(22) Filed; ()CL 22, 2003 dielectric constant. The high-k dielectric stack further com 

prises ?rst and second cladding layers, Where the ?rst 
Publication Classi?cation cladding layer is situated underneath the ?rst high-k dielec 

tric layer and the second cladding layer is situated on the 
(51) Int. Cl.7 ................................................... .. H01L 29/00 second high-k dielectric layer. 

230 

228 

226 

224 

W” 
21275269 : ‘Thin/Al ; 

1 M83 

2!!! C “(Lag 

200 

214 < 1417,03 



Patent Application Publication Apr. 28, 2005 Sheet 1 0f 3 US 2005/0087790 A1 

100 

120w 
‘ 
A 

118-/" 

V 
A "' 

i_ 

104 

Hg. 1 
(Prior Art) 



Patent Application Publication Apr. 28, 2005 Sheet 2 0f 3 US 2005/0087790 A1 

21-h : 'To‘bvQg 

7”" = #953 > QIZJLZSISKH =$15p 

Fig. 2 ‘I 



Patent Application Publication Apr. 28, 2005 Sheet 3 0f 3 US 2005/0087790 A1 

300 

302 Form lower electrode of MlM 
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semiconductor die. 
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Form first cladding layer on lower 
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Form first high-k dielectric layer on 
first cladding layer. 
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Form intermediate dielectric layer on 

first high-k dielectric layer. 
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Form second high-k dielectric layer 
on intermediate dielectric layer. 
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Form second cladding layer on 
second high-k dielectric layer. 
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Form upper electrode of MlM 

capacitor on second cladding layer. 
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HIGH-K DIELECTRIC STACK IN A MIM 
CAPACITOR AND METHOD FOR ITS 

FABRICATION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention is generally in the ?eld of 
semiconductor fabrication. More speci?cally, the invention 
is in the ?eld of fabrication of capacitors in semiconductor 
dies. 

[0003] 2. Related Art 

[0004] High performance mixed signal and RF circuits 
require high density integrated capacitors. Metal-insulator 
metal (“MIM”) capacitors can be considered for use in the 
fabrication of integrated mixed signal and RF circuits on 
semiconductor dies. In an effort to increase the capacitance 
density of MIM capacitors, dielectrics having a high dielec 
tric constant (“high-k”) have been utiliZed in MIM capaci 
tors. HoWever, high-k dielectrics, such as tantalum oxide 
(“Ta2O5”) or hafnium oxide (“HfOZ”), also tend to exhibit 
very high leakage current and loW breakdoWn voltage. 

[0005] In one approach to solving the problems of high 
leakage current and loW breakdoWn voltage, a dielectric 
stack including a high-k dielectric layer situated betWeen 
tWo cladding layers is utiliZed in a MIM capacitor. For 
example, a high-k dielectric such as Ta2O5, Which has a 
dielectric constant (“k”) equal to approximately 25, can be 
situated betWeen cladding layers comprising aluminum 
oxide (“A1203”), Which has a k equal to approximately 9. 
The dielectric stack in the above approach achieves some 
reduction in leakage current and increased breakdoWn volt 
age compared to a MIM capacitor comprising a single 
high-k dielectric layer in a MIM capacitor. 

[0006] Thus, there is a need in the art for a MIM capacitor 
dielectric having reduced leakage current and increased 
breakdoWn voltage. 

SUMMARY OF THE INVENTION 

[0007] The present invention is directed to a high-k dielec 
tric stack in a MIM capacitor and method for its fabrication. 
The present invention addresses and resolves the need in the 
art for a MIM capacitor dielectric having reduced leakage 
current and increased breakdoWn voltage. 

[0008] According to one exemplary embodiment, a high-k 
dielectric stack situated betWeen upper and loWer electrodes 
of a MIM capacitor comprises a ?rst high-k dielectric layer, 
Where the ?rst high-k dielectric layer has a ?rst dielectric 
constant. The high-k dielectric stack further comprises an 
intermediate dielectric layer situated on the ?rst high-k 
dielectric layer, Where the intermediate dielectric layer has a 
second dielectric constant. The intermediate dielectric layer 
may be A1203, for example. The intermediate dielectric 
layer can have a thickness, for example, betWeen approxi 
mately 5.0 Angstroms and approximately 70.0 Angstroms. 

[0009] According to this exemplary embodiment, the 
high-k dielectric stack further comprises a second high-k 
dielectric layer situated on the intermediate dielectric layer, 
Where the second high-k dielectric layer has a third dielectric 
constant. In one embodiment, the second dielectric constant 
is not greater than the ?rst dielectric constant and the third 
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dielectric constant. The high-k dielectric stack further com 
prises ?rst and second cladding layers, Where the ?rst 
cladding layer is situated underneath the ?rst high-k dielec 
tric layer and the second cladding layer is situated above the 
second high-k dielectric layer. The ?rst cladding layer can be 
situated over the loWer electrode and the second cladding 
layer can be situated underneath the upper electrode. The 
loWer and upper electrodes can be Ti/TiN, for example. In 
another embodiment, the present invention is a method that 
achieves the above-described high-k dielectric stack. Other 
features and advantages of the present invention Will 
become more readily apparent to those of ordinary skill in 
the art after revieWing the folloWing detailed description and 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 illustrates a cross sectional vieW of a 
structure including a conventional exemplary MIM capaci 
tor. 

[0011] FIG. 2 illustrates a cross sectional vieW of a 
structure including an exemplary MIM capacitor in accor 
dance With one embodiment of the present invention. 

[0012] FIG. 3 shoWs a ?oWchart illustrating an exemplary 
method for fabricating an exemplary MIM capacitor accord 
ing to one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0013] The present invention is directed to a high-k dielec 
tric stack in a MIM capacitor and method for its fabrication. 
The folloWing description contains speci?c information per 
taining to the implementation of the present invention. One 
skilled in the art Will recogniZe that the present invention 
may be implemented in a manner different from that spe 
ci?cally discussed in the present application. Moreover, 
some of the speci?c details of the invention are not discussed 
in order not to obscure the invention. 

[0014] The draWings in the present application and their 
accompanying detailed description are directed to merely 
exemplary embodiments of the invention. To maintain brev 
ity, other embodiments of the present invention are not 
speci?cally described in the present application and are not 
speci?cally illustrated by the present draWings. 

[0015] FIG. 1 shoWs a cross-sectional vieW of a portion of 
a semiconductor die including a conventional exemplary 
MIM capacitor. As shoWn in FIG. 1, structure 100 includes 
conventional MIM capacitor 102 situated on dielectric layer 
104, Which can be situated over an interconnect metal layer 
(not shoWn in FIG. 1) or a semiconductor substrate (not 
shoWn in FIG. 1) of a semiconductor die. Conventional 
MIM capacitor 102 includes metal plates 106 and 114 and 
conventional dielectric stack 122, Which includes cladding 
layers 108 and 112, and high-k dielectric layer 110. Metal 
plates 106 and 114 form loWer and upper electrodes, respec 
tively, of conventional MIM capacitor 102. 

[0016] Also shoWn in FIG. 1, metal plate 106 is situated 
on dielectric layer 104 and can comprise titanium nitride 
(“TiN”) or other appropriate metal compound or metal. 
Metal plate 106 can be formed, for example, by depositing 
and patterning a layer of TiN in a manner knoWn in the art. 
Further shoWn in FIG. 1, cladding layer 108 is situated on 
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metal plate 106 and can comprise A1203, Which has a k, ie 
a dielectric constant, equal to approximately 9. Cladding 
layer 108 can be formed by depositing and patterning a layer 
of A1203 on metal plate 106. By Way of example, thickness 
116 of cladding layer 108 can be approximately 50.0 Ang 
stroms. 

[0017] Also shoWn in FIG. 1, high-k dielectric layer 110 
is situated on cladding layer 108 and can comprise a high-k 
dielectric, such as tantalum oxide (“Ta2O5”) or HfO2. 
High-k dielectric layer 110 can be formed by depositing and 
patterning a layer of high-k dielectric material, such as 
HfO2, on cladding layer 108. By Way of example, thickness 
118 of high-k dielectric layer 110 can be approximately 
200.0 Angstroms. Further shoWn in FIG. 1, cladding layer 
112 is situated on high-k dielectric layer 110 and can be 
substantially similar in composition and formation to clad 
ding layer 108. By Way of example, thickness 120 of 
cladding layer 112 can also be approximately 50.0 Ang 
stroms. Also shoWn in FIG. 1, metal plate 114 is situated on 
cladding layer 112 and can comprise TiN or other appropri 
ate metal compound or metal. Metal plate 114 can be formed 
by depositing and patterning a layer of an appropriate metal 
on cladding layer 112 in a manner knoWn in the art. 

[0018] As discussed above, conventional dielectric stack 
122 includes a single high-k dielectric layer, i.e. high-k 
dielectric layer 110, situated betWeen cladding layers 108 
and 112. Assume, for example, that high-k dielectric layer 
110 comprises HfO2, has a thickness equal to 200.0 Ang 
stroms, and a k equal to 25, and cladding layers 108 and 112 
each comprise A1203, have a thickness equal to 50.0 Ang 
stroms, and a k equal to approximately 9. In the above 
example, conventional dielectric stack 122 has a thickness 
equal to 300.0 Angstroms and a breakdoWn voltage of 
betWeen 12.5 volts and 13.0 volts. 

[0019] FIG. 2 shoWs a cross-sectional vieW of a portion of 
a semiconductor die including an exemplary MIM capacitor 
in accordance With one embodiment of the present inven 
tion. Certain details and features have been left out of FIG. 
2, Which are apparent to a person of ordinary skill in the art. 
As shoWn in FIG. 2, structure 200 includes MIM capacitor 
202, Which is situated on dielectric layer 204. MIM capaci 
tor 202 includes metal plates 208 and 210 and high-k 
dielectric stack 206, Which includes cladding layers 212 and 
214, high-k dielectric layers 216 and 218, and intermediate 
dielectric layer 220. Metal plates 208 and 210 form loWer 
and upper electrodes, respectively, of MIM capacitor 202. 

[0020] Also shoWn in FIG. 2, in the present embodiment, 
metal plate 208 is situated on dielectric layer 204, Which can 
in turn be situated over a semiconductor substrate (not 
shoWn in FIG. 2) or an interconnect metal layer (not shoWn 
in FIG. 2) of a semiconductor die. Dielectric layer 204 can 
be, for example, an interlayer dielectric layer and can 
comprise an appropriate dielectric material. Metal plate 208 
can comprise titanium/titanium nitride (“Ti/TiN”), TaN, or 
other appropriate metal compound or metal. Metal plate 208 
can be formed by depositing and patterning a layer of Ti/TiN 
or other appropriate metal compound or metal on dielectric 
layer 204 in a manner knoWn in the art. Alternatively, metal 
plate 208 can be a top metal layer comprising titanium 
nitride in a “metal stack” having layers of titanium, titanium 
nitride, aluminum (or copper), and titanium beloW metal 
plate 208. In other Words, in one embodiment, metal plate 
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208 comprises titanium nitride and is a top metal in a metal 
stack of Ti/TiN/Al (or Cu)/Ti/TiN, Where the top TiN is 
metal plate 208. Further shoWn in FIG. 2, cladding layer 212 
is situated on metal plate 208 and can comprise A1203, 
Which has a k value equivalent to approximately 9, or other 
appropriate dielectric. Cladding layer 212 can be formed by 
depositing a layer of A1203 on metal plate 208 using a 
molecular beam epitaxy (“MBE”) process or an atomic layer 
deposition (“ALD”) process or other processes. Cladding 
layer 212 has thickness 222, Which can be, for example, 
approximately 30.0 Angstroms. 

[0021] Also shoWn in FIG. 2, high-k dielectric layer 216 
is situated on cladding layer 212 and has thickness 224. In 
the present embodiment, high-k dielectric layer 216 can 
comprise HfO2, Which has a k equal to approximately 25. In 
other embodiments, high-k dielectric layer 216 can comprise 
Ta2O5 or other high-k dielectric. High-k dielectric layer 216 
can be formed on cladding layer 212 by using a MBE 
process or ALD process or other processes. Further shoWn 
in FIG. 2, intermediate dielectric layer 220 is situated on 
high-k dielectric layer 216. In the present embodiment, 
intermediate dielectric layer 220 can comprise A1203 and 
can be formed by depositing a layer of A1203 on high-k 
dielectric layer 216 using a MBE process or ALD process or 
other processes. In other embodiments, intermediate layer 
220 can comprise Ta2O5, Zirconium oxide (“ZrOZ”), silicon 
nitride (“Si3N4”), silicon dioxide (“SiOZ”), or other appro 
priate dielectric. HoWever, intermediate dielectric layer 220 
comprises a different dielectric material than high-k dielec 
tric layers 216 and 218. Thus, for example, in an embodi 
ment of the present invention Where intermediate dielectric 
layer 220 comprises Ta2O5, high-k dielectric layers 216 and 
218 Would comprise a dielectric material other than Ta2O5. 
In one embodiment, the k, i.e. dielectric constant, of inter 
mediate dielectric layer 220 is loWer than the k of high-k 
dielectric layers 216 and 218. In another embodiment, the k, 
i.e. dielectric constant, of intermediate dielectric layer 220 
can be equal to or higher than the k of high-k dielectric 
layers 216 and 218. Intermediate dielectric layer 220 has 
thickness 226, Which can be betWeen approximately 5.0 
Angstroms and approximately 70.0 Angstroms. In the 
present embodiment, intermediate dielectric layer 220 is 
situated at approximately the center of high-k dielectric 
stack 206. In one embodiment, intermediate dielectric layer 
220 may not be situated at the center of high-k dielectric 
stack 206. 

[0022] Also shoWn in FIG. 2, high-k dielectric layer 218 
is situated on intermediate dielectric layer 220 and has 
thickness 228. In the present embodiment, high-k dielectric 
layer 218 can comprise HfO2, Which has a k equal to 
approximately 25. In other embodiments, high-k dielectric 
layer 218 can comprise Ta2O5 or other high-k dielectric. 
High-k dielectric layer 218 can be formed on intermediate 
dielectric layer 220 by using a MBE process or ALD process 
or other processes and has thickness 228. In the present 
embodiment, thickness 228 of high-k dielectric layer 218 is 
less than thickness 224 of high-k dielectric layer 216. In one 
embodiment, thickness 228 of high-k dielectric layer 218 
can be greater than thickness 224 of high-k dielectric layer 
216. In another embodiment, thickness 228 of high-k dielec 
tric layer 218 can be substantially equal to thickness 224 of 
high-k dielectric layer 216. 
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[0023] Thus, the present invention achieves a high-k 
dielectric stack comprising tWo high-k dielectric layers, i.e. 
high-k dielectric layers 216 and 218, Which are separated by 
an intermediate dielectric layer, i.e. intermediate dielectric 
layer 220. In the present invention, intermediate dielectric 
layer 220 forms interfaces With high-k dielectric layers 216 
and 218, Which can impede electron current ?oW betWeen 
upper and loWer electrodes of MIM capacitor 202. As a 
result, the present invention’s high-k dielectric stack 
achieves reduced leakage current and increased breakdown 
voltage. 

[0024] Further shoWn in FIG. 2, cladding layer 214 is 
situated on high-k dielectric layer 218 and can comprise 
AlzO3 or other appropriate dielectric. Cladding layer 214 can 
be formed by depositing a layer of A1203 on high-k dielectric 
layer 218 using a MBE process or an ALD process or other 
processes. Cladding layer 214 has thickness 230, Which can 
be, for eXample, approximately 30.0 Angstroms. Also shoWn 
in FIG. 2, Metal plate 210 is situated on cladding layer 214 
and can comprise Ti/TiN, TaN, or other appropriate metal 
compound or metal. Metal plate 210 can be formed by 
depositing and patterning a layer of Ti/TiN or other appro 
priate metal compound or metal on cladding layer 214. 

[0025] The folloWing eXample Will be utiliZed to illustrate 
the advantages achieved by the present invention’s high-k 
dielectric stack. Assume that cladding layers 212 and 214 
each comprise A1203, have a thickness equal to 30.0 Ang 
stroms, and have a k equal to approximately 9, high-k 
dielectric layers 216 and 218 each comprise HfO2, have a 
thickness equal to 100.0 Angstroms, and have a k equal to 
25, and intermediate dielectric layer 220 comprises A1203, 
has a thickness equal to 30.0 Angstroms, and has a k equal 
to approximately 9. In the above example, high-k dielectric 
stack 206 has a thickness equal to 290.0 Angstroms and a 
breakdoWn voltage of approximately 14.5 volts. In contrast, 
conventional dielectric stack 122 in FIG. 1 has a breakdoWn 
voltage betWeen 12.5 volts and 13.0 volts for a comparable 
thickness of 300.0 Angstroms and a comparable k. Thus, the 
present invention’s high-k dielectric stack advantageously 
achieves a breakdoWn voltage that is betWeen 1.5 volts and 
2.0 volts higher that conventional dielectric stack 122. 
Additionally, the present invention’s high-k dielectric stack 
achieves an approximate 5.0% increase in capacitance den 
sity and a 3.0% decrease in thickness compared to conven 
tional dielectric stack 122. Furthermore, at an applied MIM 
capacitor voltage of approximately 13.0, the present inven 
tion’s high-k dielectric stack advantageously achieves a 
leakage current that is approximately 10.0 times loWer than 
conventional dielectric stack 122 in FIG. 1. 

[0026] FIG. 3 shoWs a ?oWchart illustrating an exemplary 
method according to one embodiment of the present inven 
tion. Certain details and features have been left out of 
?oWchart 300 that are apparent to a person of ordinary skill 
in the art. For eXample, a step may consist of one or more 
substeps or may involve specialiZed equipment or materials, 
as knoWn in the art. At step 302, metal plate 208, Which 
forms a loWer electrode of MIM capacitor 202, is formed on 
dielectric layer 204, Which is situated in a semiconductor die 
(not shoWn in any of the ?gures). For example, metal plate 
208 can be formed by depositing a layer of metal or metal 
compound, such as Ti/TiN, on dielectric layer 204 in a 
manner knoWn in the art. 
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[0027] At step 304, cladding layer 212 is formed on metal 
plate 208, i.e. a loWer electrode of MIM capacitor 202. For 
eXample, cladding layer 212 can be formed by depositing a 
layer of A1203 on metal plate 208 using a MBE process or 
an ALD process or other processes. At step 306, high-k 
dielectric layer 216 is formed on cladding layer 212. For 
eXample, high-k dielectric layer 216 can be formed by 
depositing a layer of high-k dielectric, such as HfO2, on 
cladding layer 212 using a MBE process or an ALD process 
or other processes. At step 308, intermediate dielectric layer 
220 is formed on high-k dielectric layer 216. For eXample, 
intermediate dielectric layer 220 can be formed by depos 
iting layer of A1203 on high-k dielectric layer 216 using a 
MBE process or an ALD process or other processes. 

[0028] At step 310, high-k dielectric layer 218 is formed 
on intermediate dielectric layer 220. For example, high-k 
dielectric layer 218 can be formed be depositing a layer of 
high-k dielectric, such as HfO2, on cladding layer 212 using 
a MBE process or an ALD process or other processes. At 
step 312, cladding layer 214 is formed on high-k dielectric 
layer 218. For eXample, cladding layer 214 can be formed by 
depositing a layer of A1203 on high-k dielectric layer 218 
using a MBE process or an ALD process or other processes. 
At step 314, metal plate 210, Which forms an upper electrode 
of MIM capacitor 202, is formed on cladding layer 214. For 
eXample, metal plate 210 can be formed by depositing a 
layer of metal or metal compound, such as TiN, on cladding 
layer 214 in a manner knoWn in the art. All layers can be 
patterned, for eXample in tWo steps, after deposition of ?nal 
metal 210 in a manner knoWn in the art. 

[0029] In other embodiments, the invention’s high-k 
dielectric stack can include cladding layers that are sepa 
rated by a number of alternating high-k dielectric and 
intermediate dielectric layers. For eXample, high-k dielectric 
layer 216 and/or high-k dielectric layer 218 can be separated 
by an intermediate dielectric layer, such as intermediate 
dielectric layer 220. The process of splitting a high-k dielec 
tric layer into tWo high-k dielectric layers and forming an 
intermediate dielectric layer betWeen the tWo high-k dielec 
tric layers can be continued to create as many alternating 
high-k dielectric and intermediate dielectric layers as 
desired. 

[0030] Thus, as discussed above, by forming a MIM 
capacitor having a high-k dielectric stack including an 
intermediate dielectric layer situated betWeen tWo high-k 
dielectric layers, the present invention advantageous 
achieves a high-k dielectric stack having decreased leakage 
current and increased breakdoWn voltage compared to a 
conventional dielectric stack in a conventional MIM capaci 
tor. 

[0031] From the above description of the invention it is 
manifest that various techniques can be used for implement 
ing the concepts of the present invention Without departing 
from its scope. Moreover, While the invention has been 
described With speci?c reference to certain embodiments, a 
person of ordinary skill in the art Would appreciate that 
changes can be made in form and detail Without departing 
from the spirit and the scope of the invention. Thus, the 
described embodiments are to be considered in all respects 
as illustrative and not restrictive. It should also be under 
stood that the invention is not limited to the particular 
embodiments described herein but is capable of many rear 
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rangernents, modi?cations, and substitutions Without depart 
ing from the scope of the invention. 

[0032] Thus, high-k dielectric stack in a MIM capacitor 
and method for its fabrication have been described. 

1. A high-k dielectric stack situated betWeen an upper 
electrode and a loWer electrode of a MIM capacitor, said 
high-k dielectric stack comprising: 

a ?rst high-k dielectric layer, said ?rst high-k dielectric 
layer having a ?rst dielectric constant; 

an intermediate dielectric layer situated on said ?rst 
high-k dielectric layer, said interrnediate dielectric 
layer having a second dielectric constant; 

a second high-k dielectric layer situated on said interme 
diate dielectric layer, said second high-k dielectric layer 
having a third dielectric constant; 

Wherein said second dielectric constant is not greater than 
said ?rst dielectric constant and said third dielectric 
constant; 

Wherein said interrnediate dielectric layer forms an inter 
face With each of said ?rst high-k dielectric layer and 
said second high-k dielectric layer to impede electron 
?oW betWeen said upper and loWer electrodes of said 
MIM capacitor. 

2. The high-k dielectric stack of claim 1 further cornpris 
ing ?rst and second cladding layers, said ?rst cladding layer 
being situated underneath said ?rst high-k dielectric layer 
and said second cladding layer being situated on said second 
high-k dielectric layer. 

3. The high-k dielectric stack of claim 1 Wherein said 
second dielectric constant is less than said ?rst dielectric 
constant and said third dielectric constant. 

4. The high-k dielectric stack of claim 1 Wherein said 
interrnediate dielectric layer comprises A1203. 

5. The high-k dielectric stack of claim 1 Wherein said 
interrnediate dielectric layer has a thickness between 
approximately 5.0 Angstrorns and approximately 70.0 Ang 
strorns. 

6. The high-k dielectric stack of claim 2 Wherein said ?rst 
cladding layer is situated on said loWer electrode and said 
upper electrode is situated on said second cladding layer. 

7. The high-k dielectric stack of claim 6 Wherein said 
loWer electrode cornprises Ti/TiN and Wherein said upper 
electrode cornprises TiN. 

8. The high-k dielectric stack of claim 1 Wherein said ?rst 
and second high-k dielectric layers are selected from the 
group consisting of HfO2 and Ta2O5. 

9. A method for fabricating a MIM capacitor in a semi 
conductor die, said method comprising steps of: 

forming a loWer electrode of said MIM capacitor; 

forming a ?rst high-k dielectric layer over said loWer 
electrode, said ?rst high-k dielectric layer having a ?rst 
dielectric constant; 

forming an intermediate dielectric layer on said ?rst 
high-k dielectric layer, said interrnediate dielectric 
layer having a second dielectric constant; 

forming a second high-k dielectric layer on said interme 
diate layer said second high-k dielectric layer having a 
third dielectric constant; 
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forming an upper electrode of said MIM capacitor over 
said second high-k dielectric layer; 

Wherein said second dielectric constant is nor greater than 
said ?rst dielectric constant and said third dielectric 
constant; 

Wherein said interrnediate dielectric layer forms an inter 
face With each of said ?rst high-k dielectric layer and 
said second high-k dielectric layer to impede electron 
?oW betWeen said upper and loWer electrodes of said 
MIM capacitor. 

10. The method of claim 9 further comprising the steps of: 

forming a ?rst cladding layer on said loWer electrode 
before said step of forming said ?rst high-k dielectric 
layer; 

forming a second cladding layer on said second high-k 
dielectric layer after said step of forming said second 
high-k dielectric layer. 

11. The method of claim 9 Wherein said second dielectric 
constant is less than said ?rst dielectric constant and said 
third dielectric constant. 

12. The method of claim 9 Wherein said interrnediate 
dielectric layer comprises A1203. 

13. The method of claim 9 Wherein said interrnediate 
dielectric layer has a thickness between approximately 5.0 
Angstrorns and approximately 70.0 Angstrorns. 

14. The method of claim 9 Wherein said loWer electrode 
cornprises Ti/TiN and Wherein said upper electrode corn 
prises TiN. 

15. The method of claim 9 Wherein said ?rst and second 
high-k dielectric layers are selected from the group consist 
ing of HfO2 and Ta2O5. 

16. AMIM capacitor situated in a semiconductor die, said 
MIM capacitor comprising: 

a loWer electrode; 

a ?rst cladding layer situated on said loWer electrode: 

a ?rst high-k dielectric layer situated on said ?rst cladding 
layer said ?rst high-k dielectric layer having a ?rst 
dielectric constant; 

an intermediate dielectric layer situated on said ?rst 
high-k dielectric layer said interrnediate dielectric layer 
having a second dielectric constant; 

a second high-k dielectric layer situated on said interme 
diate dielectric layer, said second high-k dielectric layer 
having a third dielectric constant; 

a second cladding layer situated on said second high-k 
dielectric layer; 

an upper electrode situated on said second cladding 
layer; 

Wherein said interrnediate dielectric layer forms an inter 
face With each of said ?rst high-k dielectric layer and 
said second high-k dielectric layer to impede electron 
?oW betWeen said upper and loWer electrodes of said 
MIM capacitor. 

17. MIM capacitor of claim 16 Wherein said second 
dielectric constant is less than said ?rst dielectric constant 
and said third dielectric constant. 
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18. The MIM capacitor of claim 16 wherein said inter- 20. The MIM capacitor of claim 16 Wherein said loWer 
mediate dielectric layer comprises A1203. electrode comprises Ti/TiN and Wherein said upper elec 

19. The MIM capacitor of claim 16 Wherein said inter- trode comprises TiN. 
mediate dielectric layer has a thickness betWeen approXi 
mately 5.0 Angstroms and approximately 70.0 Angstroms. * * * * * 


