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(57) ABSTRACT 

Disclosed are a capacitor for a semiconductor memory 
device and a method of manufacturing the same. According 
to the present invention, the method includes the steps of: 
forming a loWer electrode on a semiconductor substrate; 
nitride-treating the surface of the loWer electrode so as to 
prevent a natural oxide layer from generating on the surface 
thereof; forming a Ta2O5 layer as a dielectric layer on the 
upper part of the loWer electrode; forming a conductive 
barrier made of the silicon nitride layer on the upper part of 
the Ta2O5 layer; and forming an upper electrode on the upper 
part of the conductive barrier. 
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CAPACITOR FOR SEMICONDUCTOR MEMORY 
DEVICE AND METHOD OF MANUFACTURING 

THE SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates to a capacitor for 
semiconductor memory device and a method of manufac 
turing the same, and more particularly to a capacitor for 
semiconductor memory device including a conductive bar 
rier having an excellent step coverage, betWeen a dielectric 
layer and an upper electrode and a method of manufacturing 
the same. 

BACKGROUND OF THE INVENTION 

[0002] As the number of memory cells composing DRAM 
semiconductor device has been recently increased, occu 
pancy area of each memory cell is gradually decreased. 
MeanWhile, capacitors formed in the respective memory 
cells require a suf?cient capacitance for precise reading out 
of storage data. Accordingly, the current DRAM semicon 
ductor device requires memory cells in Which capacitors 
having larger capacitance as Well as occupying small area 
are formed. The capacitance of a capacitor can be increased 
by using an insulator having high dielectric constant as a 
dielectric layer, or by enlarging the surface area of a loWer 
electrode. In a highly integrated DRAM semiconductor 
device, a Ta2O5 layer having a higher dielectric constant 
than that of the nitride-oxide(NO) is noW used as a dielec 
tric, thereby forming a loWer electrode of a 3-Dimentional 
structure. 

[0003] FIG. 1 is a cross-sectional vieW shoWing a capaci 
tor for a conventional semiconductor memory device. Refer 
ring to FIG. 1, a gate electrode 13 including a gate insu 
lating layer 12 at a loWer portion thereof is formed according 
to a knoWn technique on the upper part of a semiconductor 
substrate 10 Which a ?eld oxide layer 11 is formed at a 
selected portion thereof. A junction region 14 is formed on 
the semiconductor substrate 10 at both sides of the gate 
electrode 13, thereby forming an MOS transistor. A ?rst 
interlayer insulating layer 16 and a second interlayer insu 
lating layer 18 are formed on the upper part of the semi 
conductor substrate 10 Which the MOS transistor is formed 
therein. A storage node contact hole h is formed inside the 
?rst and the second interlayer insulating layers 16,18 so that 
the junction region 14 is exposed. A cylinder type loWer 
electrode 20 is formed according to a knoWn method, inside 
the storage node contact hole h so as to be in contact With 
the exposed junction region 14. A HSG(hemi-spherical 
grain) layer 21 is formed on a surface of a loWer electrode 
20 to increase the surface area of the loWer electrode 20 
more. ATa2O5 layer 22 is deposited on the upper part of the 
loWer electrode 20 Which the HSG layer 21 is formed 
thereon. The Ta2O5 layer 22 can be formed according to 
PECVD(plasma enhanced chemical vapor deposition) 
method or LPCVD(loW pressure chemical vapor deposition) 
method. At this time, the Ta2O5 formed according to the 
PECVD method has an advantage of excellent layer quality, 
but a disadvantage of poor step coverage property. There 
fore, the conventional Ta2O5 layer 22 has been formed 
according to the LPCVD method having an excellent step 
coverage property. AfterWards, Ta2O5 layer 22 is crystalliZed 
after a selected thermal process. A titanium nitride layer 
(TiN) 23 serving as the conductive barrier is formed on the 
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upper part of the Ta2O5 layer 22. The TiN layer 22 is formed 
according to the LPCVD method or a sputtering method. An 
upper electrode 24 made of a doped polysilicon layer is 
formed on the upper part of the TiN layer. 

[0004] HoWever, the capacitor using the Ta2O5 layer as a 
dielectric has the folloWing problems. 

[0005] First, a difference in the composition rate of Ta and 
O is generated since the Ta2O5 layer 23 generally has 
unstable stoichiometry. As a result, substitutional Ta atoms, 
i.e. vacancy atoms are generated in a thin ?lm. Since those 
vacancy atoms are oxygen vacancies, leakage current is 
generated. The amount of vacancy atoms can be controlled 
depending on the contents and the bonding strength of 
components in the Ta2O5 layer; hoWever, it is dif?cult to 
eliminate them completely. To stabiliZe the unstable stoichi 
ometry of the Ta2O5 layer, the Ta2O5 layer is oxidiZed so as 
to remove the substitutional Ta atoms therein. HoWever, 
When the Ta2O5 layer is oxidiZed to prevent leakage current, 
the folloWing problem is generated. That is, the Ta2O5 layer 
has a large reaction With the loWer electrode formed of a 
polysilicon layer. Therefore, in a oxidiZing process of the 
substitutional Ta atoms, a natural oxide layer having loW 
dielectric constant betWeen the Ta2O5 layer and the loWer 
electrode. Oxygen moves to an interface betWeen the Ta2O5 
layer and the loWer electrode, thereby deteriorating the 
homogeneity of the interface. 

[0006] Moreover, impurities such as carbon atoms (C), 
carbon compounds (CH4, C2H4), and H20 are generated 
inside the Ta2O5 layer by a reaction of organic substances of 
Ta(OC2H5)5 used as a precursor and O2(or N20) gas. These 
impurities increase leakage current of a capacitor and dete 
riorate a dielectric property inside the Ta2O5 layer. There 
fore, a great capacitor is difficult to obtain. 

[0007] MeanWhile, the TiN layer 23 also serving as the 
conductive barrier betWeen the upper electrode 24 and the 
TaZO5 layer 22 has the folloWing problems. 

[0008] First, in case the TiN layer 23 serving as the 
conductive barrier is formed according to the LPCVD 
method, the problem is described. TiCl4 gas and NH3 gas are 
generally used for source gas of the TiN layer formed 
according to the LPCVD method. At this time, TiCl4 gas has 
a property of being dissociated at a high temperature of more 
than 600° C. Therefore, the TiN layer is actually formed at 
much higher temperature than 600° C. to control easily Cl 
density therein. HoWever, When forming the TiN layer, a 
high temperature process is accompanied, thereby generat 
ing mutual diffusion betWeen atoms composing the Ta2O5 
layer 22 and the loWer electrode 20. And, a gas phase 
reaction is active in a chamber by NH4 gas having a high 
reaction, thereby generating a large amount of particles 
inside the Ta2O5 layer or on the surface thereof. As a result, 
the homogeneity of the dielectric layer is deteriorated. 

[0009] Furthermore, When the TiN layer is formed, the 
amount of Cl inside the TiN layer is dif?cult to be controlled. 
As a result, a large amount of Cl inside the TiN layer remain. 
The TiN layer Which a large amount of Cl remained therein 
is dif?cult to serve as the conductive barrier, thereby gen 
erating leakage current inside the capacitor. 

[0010] And, since the TiN layer 23 formed of according to 
the sputtering method has a poor step coverage property, the 
TiN layer is dif?cult to be deposited on the upper part of the 
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Ta2O5 layer 22 to the thickness of 200 to 400 As a result, 
voids are formed betWeen the grains of the HSG layer 21, 
thereby deteriorating a capacitor property. 

[0011] In addition, the TiN layer 23 and Ta2O5 layer 22 
react at a temperature of 687K(414° C.) as folloWs. 

[0012] That is, in a range of 687K temperature, the TiN 
layer 23 and the Ta2O5 layer 24 react, thereby generating 
undesired TiO2 dielectric substances(not shoWn) on the 
interface betWeen the TiN layer 23 and Ta2O5 layer 22. The 
TiO2 dielectric substances increase the thickness of the 
dielectric layer, thereby deteriorating capacitance. In addi 
tion, TiO2 itself has a high leakage property, thereby increas 
ing leakage current of the dielectric layer. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, it is an object of the present invention 
to improve the uniformity of the dielectric layer by prevent 
ing a natural oXide layer from generating betWeen a loWer 
electrode and a Ta2O5 layer. 

[0014] And, it is another object of the present invention to 
ensure high capacitance as Well as loW leakage current. 

[0015] It is the other object to form a conductive barrier 
having a good step coverage property. 

[0016] To achieve the objects according to one aspect of 
the present invention, a capacitor for a semiconductor 
memory device includes: a loWer electrode; a silicon nitride 
layer for restraint of a natural oxide layer formed on the 
loWer electrode surface; a dielectric layer formed on the 
upper part of the silicon nitride layer; and an upper electrode 
formed on the upper part of the dielectric layer, Wherein the 
dielectric layer is a Ta2O5 layer. 

[0017] And, according to another embodiment, a capacitor 
for a semiconductor memory device includes: a loWer elec 
trode; a silicon nitride layer for restraint of a natural oXide 
layer formed on the loWer electrode surface; a dielectric 
layer formed on the upper part of the silicon nitride layer; a 
conductive barrier made of the silicon nitride layer formed 
on the dielectric layer surface; and an upper electrode 
formed on the upper part of the conductive barrier, Wherein 
the dielectric layer is a Ta2O5 layer. 

[0018] Further, according to the other aspect a method for 
forming a capacitor for a semiconductor device includes the 
steps of: forming a loWer electrode on the semiconductor 
substrate; nitride-treating the surface of the loWer electrode; 
depositing the Ta2O5 layer as the dielectric layer on the 
upper part of the surface nitride-treated loWer electrode; and 
forming an upper electrode on the upper part of the dielectric 
layer. 
[0019] Moreover, according to another embodiment of the 
present invention the method of forming a capacitor for a 
semiconductor device including the steps of: forming a 
loWer electrode on the semiconductor substrate; nitride 
treating the surface of the loWer electrode so as to prevent a 
natural oXide layer from generating on the surface thereof; 
forming a Ta2O5layer as a dielectric layer on the upper part 
of the loWer electrode; forming a conductive barrier made of 
the silicon nitride layer on the upper part of the Ta2O5 layer; 
and forming an upper electrode on the upper part of the 
conductive barrier. 
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[0020] And, according to the other embodiment a method 
of forming a capacitor for a semiconductor device includes 
the steps of: forming a loWer electrode on the semiconductor 
substrate; nitride-treating the surface of the loWer electrode 
inside a chamber maintaining NH3 or N2/H2 plasma gas and 
a temperature of 200 to 700° C. so as to prevent a natural 
oXide layer from generating on the surface thereof; forming 
a Ta2O5 layer as a dielectric layer on the upper part of the 
loWer electrode; crystalliZing the Ta2O5 layer after thermal 
treatment thereof; forming a conductive barrier made of the 
silicon nitride layer on the upper part of the Ta2O5 layer in 
a chamber maintaining plasma gas containing nitrogen and 
a temperature of 200 to 400° C.; and forming an upper 
electrode on the upper part of the conductive barrier, 
Wherein the surface nitride treatment step of the loWer 
electrode, the formation step of the Ta2O5 layer, the thermal 
treating and then crystalliZing step of the Ta2O5 layer and the 
formation step of the conductive barrier are performed in 
situ in the same chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a cross-sectional vieW shoWing a con 
ventional capacitor for a semiconductor memory device. 

[0022] FIGS. 2A to 2D are cross-sectional vieWs for 
describing a method of manufacturing a capacitor for a 
semiconductor device according to a ?rst embodiment of the 
present invention. 

[0023] FIG. 3 is a cross-sectional vieW of a capacitor for 
a semiconductor memory device for describing a second 
embodiment of the present invention. 

[0024] FIGS. 4A and 4B are cross-sectional vieWs of a 
capacitor for a semiconductor memory device for describing 
a third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0025] [Embodiment 1] 
[0026] Referring to FIG. 2A, a ?eld oXide layer 31 is 
formed according to a knoWn method at a selected portion 
of a semiconductor substrate 30 having a selected conduc 
tivity. A gate electrode 33 having a gate insulating layer 32 
at a loWer portion thereof is formed at a selected portion on 
the upper part of the semiconductor substrate 30, and a 
spacer 34 is formed according to a knoWn method at both 
side-Walls of the gate electrode 33. A junction region 35 is 
formed on the semiconductor substrate 30 at both sides of 
the gate electrode 33, thereby forming an MOS transistor. A 
?rst interlayer insulating layer 36 and a second interlayer 
insulating layer 38 are formed on the semiconductor sub 
strate 30 Which the MOS transistor is formed therein. 
AfterWard, the second and the ?rst interlayer insulating 
layers 38,36 are patterned so that a portion of the junction 
region 35 is eXposed, thereby forming a storage node contact 
hole H. A loWer electrode 40 of cylinder type is formed to 
be in contact With the eXposed junction region 35. A HSG 
layer 41 for enlarging the surface area of the loWer electrode 
40 is formed according to a knoWn method on the surface of 
the loWer electrode 40. 

[0027] AfterWard, to restrain the generation of a loW 
dielectric natural oXide layer at an interface betWeen the 
loWer electrode 40 having the HSG layer 41 and a dielectric 
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layer to be formed later(not shown), the surfaces of the 
loWer electrode 40 having the HSG layer 41 and the second 
interlayer insulating layer 38 are nitride-treated. The surface 
nitride-treatment is performed in an LPCVD chamber main 
taining an NH3 gas or NZ/H2 gas plasma state at a tempera 
ture of 200 to 700° C., more preferably 300 to 500° C. 

[0028] Referring to FIG. 2B, as a dielectric, a Ta2O5 layer 
43 is formed on the surface of a ?rst silicon nitride layer 42. 
The Ta2O5 layer 43 of the present invention is formed by a 
chemical gas phase deposition method, eg an LPCVD 
method and an organic material such as 

Ta(OC2H5)5(tantalum ethylate) is used as a precursor. 
Herein, the organic substance such as Ta(OC2H5)5, as 
knoWn, is in liquid state, and therefore is supplied into the 
LPCVD chamber after converting into a vapor state. That is, 
the precursor in liquid state is quanti?ed using a How 
controller such as an MFC(Mass FloW Controller) and then 
evaporated in an evaporiZer including an ori?ce or a noZZle, 
or a conduit coupled to the chamber, thereby becoming Ta 
chemical vapor. AfterWards, Ta chemical vapor is preferably 
supplied into the LPCVD chamber by ?ux of 80 to 100 
mg/min. At this time, the temperature of the evaporiZer and 
a conduit coupled to the chamber Which is a How path of Ta 
vapor, is preferably maintained at 150 to 200° C. so as to 
prevent condensation of Ta chemical vapor. Ta chemical 
vapor supplied into the LPCVD chamber according to this 
method, and excess 02 gas, reaction gas, are reacted 
together, thereby forming an amorphous Ta%O5 layer 43 to 
the thickness of approximately 100 to 150 A. At this time, 
to minimiZe particle generation, Ta chemical vapor and 02 
gas are controlled to inhibit the gas phase reaction inside the 
chamber so that the gases react With each other only on the 
Wafer surface. Herein, the gas phase reaction can be con 
trolled by the ?oW rates of the reaction gases and the 
pressure Within the chamber. And, according to the present 
embodiment, 02 gas, reaction gas, is supplied into the 
LPCVD chamber by ?ux of 10 to 500 sccm or so and the 
temperature Within the chamber is preferably maintained at 
300 to 500° C. so as to restrain the gas phase reaction. At this 
time, the formation process of the Ta2O5 layer and the 
surface nitride-treatment process of the loWer electrode are 
both performed in situ Without interrupting the vacuum state 
Within the LPCVD chamber. Consequently, an additional 
natural oxide and particle are not generated. 

[0029] AfterWards, to remove chronic remaining substitu 
tional Ta atoms Within the TaZOS layer 43 and disconnected 
carbon components, the Ta2O5 layer 43 is ?rst annealed 
under an atmosphere of O3 or UV-O3 at a temperature of 300 
to 500° C. And then, to crystalliZe the Ta2O5 layer 43 and 
simultaneously remove carbon compounds remaining by a 
loW temperature annealing process, a high annealing process 
is performed under an atmosphere of N20 gas, 02 gas or N2 
gas at a temperature of 700 to 950° C. for 5 to 30 minutes. 
At this time, the annealing process With the surface nitride 
treatment of the loWer electrode and the formation process 
of the Ta2O5 layer is also performed in situ. 

[0030] AfterWards, as shoWn in FIG. 2C, a second silicon 
nitride layer 44 as a conductive barrier is deposited on the 
upper part of the Ta2O5 layer 43. The second silicon nitride 
layer 44 is formed by a nitride-treatment using plasma, 
nitride-treatment using a furnace or an RTN method accord 
ing to in-situ or cluster method. First, the nitride-treatment 
using plasma is performed under an atmosphere of NH3 gas, 
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NZ/O2 gas, or N20 gas including containing nitrogen at a 
temperature of 200 to 400° C. MeanWhile, the nitride 
treatment using the furnace and the RTN process are per 
formed under an atmosphere of NH3 gas, NZ/O2 gas, or N20 
gas at a temperature of 750 to 950° C. Herein, When the 
second silicon nitride layer 44 as a conductive barrier is 
formed by the nitride-treatment using plasma, it is per 
formed in situ With the surface nitride-treatment process of 
the loWer electrode, the formation process of the Ta2O5 layer 
and the annealing process of the Ta2O5 layer. 

[0031] Next, referring to FIG. 2D, an upper electrode 45 
is on the upper part of the second silicon nitride layer 44. 
The upper electrode 45 can be formed of a doped polysilicon 
layer and a metal layer such as TiN, TaN, W, WN, WSi, Ru, 
RuO2, Ir, IrO2 or Pt. When the doped polysilicon layer is 
used as the upper electrode 45, it is preferably deposited to 
the thickness of 1000 to 1500 And, the metal layer is used 
as the upper electrode 45, it is preferably formed to the 
thickness of 100 to 600 In addition, the polysilicon layer 
can be formed by a CVD method, the metal layer can be 
formed by one among LPCVD, PECVD, RF magnetic 
sputtering method. 

[0032] According to the present embodiment, the Ta2O5 
layer 43 is nitride-treated in situ before the formation 
thereof. As a result, in an oxidiZing process for removing 
substitutional Ta atoms and impurities, oxide reaction of the 
loWer electrode 40 and the Ta2O5 layer 43 is restrained, 
thereby reducing the movement of oxygen. Consequently, 
the equivalent thickness of the dielectric layer can be 
thinned, and the interface homogeneity betWeen the loWer 
electrode 40 and the Ta2O5 layer 43 can be ensured. 

[0033] Moreover, the surface nitride-treatment process of 
the loWer electrode, the formation process of the Ta2O5 
layer, the thermal process of the Ta2O5 layer and the for 
mation process of the silicon nitride layer for the conductive 
barrier are performed in situ, thereby preventing the gen 
eration of an additional natural oxidation and particles. 

[0034] Further, the silicon nitride layer 44 as the conduc 
tive barrier is formed by plasma treatment under NH3, gas, 
NZ/O2 gas or N20 gas atmosphere, the nitride-treatment by 
the furnace, or the RTN process, and therefore can be 
homogeneously deposited to the thickness of 10 to 20 A on 
the upper part of the Ta2O5 layer. Accordingly, the step 
coverage property of the conductive barrier is improved. 

[0035] And, TiCl4 source gas for the formation of a TiN 
layer is not required, and therefore the contamination Within 
the chamber and the Ta2O5 layer 43 by Cl ion is prevented, 
thereby preventing leakage current. In addition, since the 
conductive barrier made of the silicon nitride layer is reacted 
With the Ta2O5 layer at a selected temperature, the genera 
tion of leakage current due to reaction byproducts and the 
problem of the increase in the effective thickness are not 
generated. 

[0036] Furthermore, the Ta2O5 layer having high dielectric 
constant is used as the dielectric layer, thereby obtaining a 
capacitor having a high capacitance. 

[0037] [EMBODIMENT 2] 
[0038] Each part of the present embodiment may be 
largely equal to that of the ?rst embodiment While only the 
structure of the loWer electrode is different. 
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[0039] As shown in FIG. 3, according to the present 
embodiment, a loWer electrode 400 is formed in a stack 
structure. Although the surface area of the stack structure 
loWer electrode 400 is narroWer than that of the cylinder 
structure loWer electrode, the Ta2O5 layer having a good 
dielectric constant is used as the dielectric layer, thereby 
obtaining a desired capacitor. 

[0040] [EMBODIMENT 3] 
[0041] The present embodiment can be equal to the ?rst 
and the second embodiments and only the manufacturing 
method thereof is different. And, all processes until the ?rst 
silicon nitride layer 42 is formed, are equal to those of the 
?rst and the second embodiments, and therefore in the 
present embodiment, only the manufacturing method is 
described. 

[0042] Referring FIG. 4A, a ?rst Ta2O5 layer 43-1 is 
formed on the upper part of the ?rst silicon oXide layer 42 
to the thickness of 53 to 57 A at a temperature of 400 to 450° 
C. AfterWards, the ?rst Ta2O5 layer 43-1 is annealed in situ 
in an N20 or 02 plasma state to remove substitutional Ta 
molecules and carbon components therein. Or, substitutional 
Ta molecules and carbon components inside the ?rst Ta2O5 
layer 43-1 can be removed eX situ using UV-O3. AfterWards, 
a second Ta2O5 layer 43-2 is formed on the surface of the 
?rst annealed Ta2O5 layer 43-1 by the same methods as those 
of the formation of the ?rst Ta2O5 layer 43-1. 

[0043] Next, as shoWn in FIG. 4B, the second Ta2O5 layer 
43-2 and the ?rst Ta2O5 layer 43-1 are annealed again so as 
to remove the substitutional Ta molecules and carbon com 
ponents inside them. As a result, the ?rst Ta2O5 layer 43-1 
and the second Ta2O5 layer become single layers respec 
tively due to this plasma annealing process. 

[0044] As described above in detail, the folloWings are the 
effects of the present invention. 

[0045] First, the Ta2O5 layer 43 is nitride-treated in situ 
before the formation thereof. Therefore, in an oXidiZing 
process for removing substitutional Ta atoms and impurities. 
The oXide reaction of the loWer electrode 40 and the Ta2O5 
layer 43 is restrained and the movement of oXygen is 
reduced. Consequently, the equivalent thickness of the 
dielectric layer can be thinned, thereby ensuring the inter 
face homogeneity betWeen the loWer electrode 40 and the 
TaZO5 layer 43. 
[0046] Moreover, those processes of the surface nitride 
treatment of the loWer electrode, the formation process of 
the Ta2O5 layer, the thermal process of the Ta2O5 layer and 
the formation process of the silicon nitride layer for the 
conductive barrier can be performed in situ, thereby pre 
venting additional generation of natural oxidation and par 
ticles. 

[0047] And, since the silicon nitride layer as a conductive 
barrier is formed by the plasma treatment or the RTN 
process under NH3, NZ/O2 or N20 gas atmosphere, the 
silicon nitride layer can be homogeneously deposited to the 
thickness of 10 to 20 A although there is formed step 
difference on the upper part of the Ta2O5 layer. Accordingly, 
the step coverage property of the conductive barrier is 
improved. 

[0048] Furthermore, since TiCl4 source gas for forming of 
the TiN layer is not required, the contamination inside the 

Aug. 1, 2002 

chamber oWing to the Cl ion is prevented, thereby prevent 
ing leakage current. In addition, since reaction betWeen the 
conductive barrier made of the silicon nitride layer and the 
Ta2O5 layer is not generated at a selected temperature, 
leakage current by reaction byproducts and reaction byprod 
ucts are not generated. As a result, the effective thickness of 
the Ta2O5 layer is not increased. 

[0049] And, the Ta2O5 layer is crystalliZed simultaneously 
With the formation of the conductive barrier, thereby reduc 
ing the manufacturing processes. 

[0050] In addition, the Ta2O5 layer having a high dielectric 
constant is used as the dielectric layer, thereby obtaining a 
capacitor having a high capacitance. 

[0051] Various other modi?cations Will be apparent to and 
can be readily made by those skilled in the art Without 
departing from the scope and spirit of the present invention. 

What is claim is: 
1. A capacitor for a semiconductor memory device com 

prising: 

a loWer electrode; 

a silicon nitride layer for restraint of a natural oXide layer 
formed on the loWer electrode surface; 

a dielectric layer formed on the upper part of the silicon 
nitride layer; and 

an upper electrode formed on the upper part of the 
dielectric layer, 

Wherein the dielectric layer is a Ta2O5 layer. 
2. The capacitor according to claim 1, comprising a 

conductive barrier made of the silicon nitride layer betWeen 
the dielectric layer and the upper electrode. 

3. The capacitor according to claim 2, Wherein the thick 
ness of the conductive barrier is 10 to 20A. 

4. The capacitor according to claim 1, Wherein the loWer 
electrode has cylinder or stack structure Which an HSG layer 
is formed on the surface thereof. 

5. The capacitor according to claim 1, Wherein the thick 
ness of the Ta2O5 layer is 100 to 150A. 

6. The capacitor according to claim 1, Wherein the upper 
electrode is formed of a doped polysilicon layer. 

7. The capacitor according to claim 1, Wherein the upper 
electrode is formed of a metal layer. 

8. The capacitor according to claim 6, Wherein the metal 
layer is one among TiN, TaN, W, WN, WSi, Ru, RuO2, Ir, 
IrO2 and Pt. 

9. A capacitor for a semiconductor memory device com 
prising: 

a loWer electrode; 

a silicon nitride layer for restraint of a natural oXide layer 
formed on the loWer electrode surface; 

a dielectric layer formed on the upper part of the silicon 
nitride layer; 

a conductive barrier made of the silicon nitride layer 
formed on the dielectric layer surface; and 

an upper electrode formed on the upper part of the 
conductive barrier, 

Wherein the dielectric layer is a Ta2O5 layer. 
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10. The capacitor according to claim 9, wherein the 
thickness of the conductive barrier is 10 to 20A. 

11. The capacitor according to claim 9, Wherein the loWer 
electrode is cylinder or stack structure Which an HSG layer 
is formed on the surface thereof. 

12. The capacitor according to claim 9, Wherein the 
thickness of the Ta2O5 layer is 100 to 150A. 
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13. The capacitor according to claim 9, Wherein the upper 
electrode is formed of a doped polysilicon layer. 

14. The capacitor according to claim 9, Wherein the upper 
electrode is formed of a metal layer. 

15. The capacitor according to claim 14, Wherein the 
metal layer is one among TiN, TaN, W, WN, Wsi, Ru, RuO2, 
Ir, IrO2, and Pt. 


