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METHOD FOR FORMING CONTACT HOLE IN 
SEMICONDUCTOR DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method for 
forming a contact hole in a semiconductor device, and more 
particularly to a method for forming a contact hole Which 
can prevent an isolation region from being damaged because 
there is little overlap margin for a contact hole in the active 
region, When a contact hole is formed over both an active 
region and an isolation region, i.e., When a borderless 
contact hole is formed. 

[0003] 2. Description of the Prior Art 

[0004] According to the design of the structure of a logic 
device, it is necessary to form a contact hole on a gate or 
active region only. HoWever, as the dimensions of a logic 
device are reduced, an overlap margin for a contact hole 
gradually decreases in the active region. As a result, due to 
a misalignment phenomena caused from a lithography pro 
cess, a contact hole, Which is meant to be formed only in an 
active region, may be sometimes be partially formed in an 
isolation region beyond the border of the active region. Such 
a contact hole is called as “borderless contact hole.” 

[0005] In the conventional process of manufacturing semi 
conductor devices, it is common to form a contact hole by 
performing dry etching using plasma formed by activating a 
‘CXFy+O2’ gas, Wherein the ‘CXFy’ means a gas selected 
from a group consisting of CF4, C2F6, C4F8, C5F8, etc., or 
a combination thereof. If desired, CHF3, Ar or the like may 
be added to that gas or the combination. 

[0006] Polysilicon or silicide employed for forming a gate 
or active region has a characteristic of being scarcely etched 
by such plasma. In such a case, no damage is caused While 
a contact hole is being etched. HoWever, a silicon oXide 
based material (SiO2_6) employed for forming an isolation 
region has a characteristic of being easily etched by such 
plasma. Therefore, a problem arises in that an isolation 
region is deeply and sharply holloWed out in the process of 
forming a borderless hole. 

[0007] FIG. 1 is a draWing for illustrating the problematic 
situation When a contact hole is formed Without using an 
etch-stop layer. In the draWing, 1 designates a silicon 
substrate, 2 designates a shalloW trench isolation (STI), 3 
designates a Well, 4 designates a gate oXide layer, 5 desig 
nates a gate (polysilicon), 6 designates a silicide layer, 7 
designates a spacer, 8 designates a source, 9 designates a 
drain, 10 designates an interlayer insulation layer, and 11 
designates a contact hole. 

[0008] As the dimensions of logic devices are reduced, the 
overlap margin for a contact hole decreases in the active 
region. If such an overlap margin for a contact hole is 
insufficient in an active region, the contact hole, Which is 
meant to be formed only in the active region, is formed into 
an isolation region, beyond the border of the active region. 
As a result, a problem is caused in that the isolation region 
is deeply and sharply holloWed out, as shoWn in the draWing. 
If the isolation region is damaged in the process of forming 
a contact hole like this, leakage current or deterioration of 
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the properties is caused in a resulting semiconductor device, 
thereby causing problems in operation of the device. 

[0009] Therefore, in order to solve this problem, a contact 
hole is formed using an etch-stop layer in a conventional 
semiconductor device manufacturing process, Which Will 
noW be sequentially described With reference to FIG. 2. 

[0010] Referring to FIG. 2a, a predetermined thickness of 
a pad oXide layer (SiO2) 22 is deposited on a silicon 
substrate 21, and then a predetermined thickness of a silicon 
nitride layer (Si3N4) 23 is deposited on the pad oXide layer 
22. Herein, the deposited silicon nitride layer 23 is used as 
a polish-stop layer When an oxidation material formed in a 
subsequent step for ?lling a trench is planariZed using 
chemical mechanical polishing (CMP) process. 

[0011] The pad oXide layer 22 serves as a buffer layer for 
alleviating the mechanical stress in?uencing on the silicon 
substrate 21; stress Which are induced by the silicon nitride 
layer 23 having been deposited on the pad oXide layer 22. 
The thickness of the pad oXide layer 22 and the thickness of 
the silicon nitride layer 23 may be varied depending on the 
type of process employed, Wherein the pad oXide layer 22 is 
applied to a thickness of about 70 A to 200 A and the silicon 
nitride layer 23 is applied to a thickness of about 500 A to 
1500 A. 

[0012] Next, after a photoresist layer 24 is coated on the 
silicon nitride layer 23, a pattern of STI (shalloW trench 
isolation) is formed by eXposing and developing the photo 
resist layer 24. 

[0013] Then, the silicon nitride layer 23 and the pad oXide 
layer 22 are completely etched by dry etching using acti 
vated plasma. Activated gases of plasma may be varied 
depending on the type of employed process. In general, 
hoWever, a gas formed by miXing CXFy, HOHpFq, Ar, etc., in 
a predetermined ratio is mainly used for generating plasma. 
If the dry etching is continuously performed using activated 
plasma, a trench 25 is formed in the silicon substrate 21. 
When forming the trench 25 in the silicon substrate 21, 
plasma is generated mainly using a gas formed by properly 
miXing C12, HBr, N2, Ar, etc. After the silicon substrate 21 
is etched to a desired depth, the remaining photoresist is 
completely removed. 

[0014] Thereafter, the trench 25 formed in the step shoWn 
in FIG. 2c is ?lled With an oXide layer (SiO2) 26 deposited 
using a plasma enhanced chemical vapor deposition 
(PECVD) process. Here, one or more stepped portions may 
be formed in the top surface of the deposited oXide layer, 
Which re?ects the surface topology of a layer laid under the 
oXide layer. 

[0015] The top surface of the oXide layer 26 deposited in 
the step of FIG. 2a is planariZed and the oXide layer 26 
deposited on the silicon nitride layer 23‘ is removed, using 
CMP process, as shoWn in FIG. 2b. At this time, the silicon 
nitride layer 23‘ serves as a polish-stop layer to prevent the 
silicon substrate 21 from being polished. During this step, 
the silicon nitride layer 23‘ is partially polished and thus its 
thickness is reduced. 

[0016] Referring to FIG. 2c, the remaining silicon nitride 
23‘ is removed using a phosphoric acid aqueous solution 
(H3PO4). If the concentration and temperature of the phos 
phoric acid aqueous solution of are properly controlled, the 
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etch selectivity ratio of a typical SiO2 layer to the silicon 
nitride 23‘ can be made to exceed about 1:50. Therefore, 
using the phosphoric acid aqueous solution, it is possible to 
completely remove the remaining silicon nitride ?lm 23‘ 
Without damaging the oxide layer 26 ?lled in the trench 25. 

[0017] Referring to FIG. 2d, a Well 27, a gate 28, a spacer 
29, a source/drain 30, and a silicide layer 31 are formed in 
accordance With the method of manufacturing a typical logic 
device. 

[0018] Next, a silicon nitride (Si3N4) layer 32 is thinly 
deposited on the entire surface to a thickness of about 200 
A to 400 The deposited silicon nitride layer 32 serves as 
an etch-stop layer in a subsequent step for forming a contact 
hole. 

[0019] Referring to FIG. 26, after an interlayer oxide ?lm 
33 is deposited, the top surface of the interlayer oxide ?lm 
33 is planariZed using chemical mechanical polishing pro 
cess. In general, the interlayer oxide ?lm 33 has a thickness 
of about 7,000 A to 9,000 A after the planariZation is 
completed. In most cases, even if the thickness of the 
interlayer oxide ?lm 33 is controlled to be constant and its 
planariZation is completed, some variations in thickness 
exist in the interlayer oxide ?lm, due to incompleteness of 
deposition and subsequent polishing steps. 

[0020] Next, a photoresist layer 34 is coated on the inter 
layer oxide ?lm 33, exposed and developed to pattern a form 
of contact hole. 

[0021] Referring to FIG. 2f, the interlayer oxide ?lm 33 is 
etched using plasma generated by activating a ‘CXFy+O2’ 
gas as a main component, so that a contact hole is formed 
Within the interlayer oxide ?lm 33. The etching proceeds in 
the folloWing manner. The etching is performed using 
plasma generated by activating a gas having a relatively high 
ratio of C TO F, for example, C4138 or CSF8 gas, With a 
minimum amount of 02 being added. If the etching proceeds 
in this manner, the interlayer oxide ?lm 33 is relatively Well 
etched but an etch-stop phenomenon is generated in the 
silicon nitride layer 32. 

[0022] Therefore, even if variations in thickness had been 
caused in the interlayer oxide ?lm 33 according to the 
various parts of the Wafer in the abovementioned process, 
those variations are completely removed if the etching 
reaches the silicon nitride layer 32. If the etching of the 
interlayer oxide ?lm 33 is completed, the plasma activation 
condition is changed so that the silicon nitride layer 32 can 
be etched Well. That is, the etching proceeds using plasma 
generated by activating a gas having a reduced ratio of C to 
F With an increased amount of O2. 

[0023] Herein, because the silicon nitride layer deposited 
in the aforementioned process is thin, it is not necessary to 
perform excessive over-etching in the silicon nitride layer 
(for example, for 30% over-etch, it is necessary to perform 
over-etch of 2,100 to 2,700 A if no etch-stop layer exists, 
Whereas it is suf?cient to perform over-etching of 60 to 120 
A if an etch-stop layer is exist). Accordingly, even if a part 
of a contact hole, Which is meant to be formed Within an 
active region, is partially formed in the isolation region due 
to misalignment resulting from a lithography process, the 
problem of the isolation region being deeply and sharply 
holloWed out Will not arise. 
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[0024] When a contact hole is formed according to the 
aforementioned process, an isolation region is not deeply 
and sharply holloWed out, as shoWn in FIG. 2k, even if a part 
of the contact hole is formed in the isolation region. HoW 
ever, the aforementioned process includes some problems, 
as folloWs. 

[0025] (1) In general, a deposited silicon layer induces a 
strong compressive stress of about 109 dynes/cm2. Such 
strong stress induced by a silicon nitride layer deposited on 
an active region may deform the crystal structure of the 
active region, thereby resulting in deterioration of charac 
teristics of a resulting semiconductor device. 

[0026] (2) In order to properly deposit a silicon nitride 
layer, an environment of high temperature in the range of 
about 700 to 1,000° C. is required. HoWever, such a high 
temperature environment may change the operating charac 
teristics of a transistor Which has been optimiZed prior to 
depositing the silicon nitride layer. 

[0027] (3) According to an existing method for manufac 
turing a logic device, silicide (a compound of silicon and a 
metallic component, i.e., Ti or C0) is formed prior to 
deposition of a silicon nitride layer. HoWever, the high 
temperature environment in the range of about 700 to 1,000° 
C. required for deposition of a silicon nitride layer may 
cause deterioration of the characteristics of previously 
formed silicide. 

[0028] (4) In the aforementioned process, a silicon nitride 
layer is deposited on both of an active region and an 
isolation region. The silicon nitride layer deposited on the 
isolation region is helpful in that it serves as an etch-stop 
layer. If no etch-stop layer exists, hoWever, the active region 
Will be lost When forming a contact hole, thereby causing 
junction leakage in a resulting semiconductor device. 

SUMMARY OF THE INVENTION 

[0029] Accordingly, the present invention has been made 
to solve the above-mentioned problems occurring in the 
prior art, and an object of the present invention is to provide 
a method for forming a contact hole in a semiconductor 
device, Which can prevent an isolation region from being 
damaged because there is little overlap margin for the 
contact hole in the active region, When a contact hole is 
formed in both an active region and an isolation region, i.e., 
When a borderless contact hole is formed. 

[0030] It is also an object of the present invention to 
provide a method for forming a contact hole in a semicon 
ductor device, Wherein a nitride layer is formed beforehand 
on an active region to solve the problem that characteristics 
of the device are caused to deteriorate due to the deformation 
of the lattice structure of the silicon surface in the active 
region, the deformation resulting from ion implantation. 

[0031] It is another object of the present invention to 
provide a method for forming a contact hole in a semicon 
ductor device, Wherein a nitride layer is formed beforehand 
on an active region, thereby simplifying the entire process. 

[0032] It is still another object of the present invention to 
provide a method for forming a contact hole in a semicon 
ductor device, Wherein a nitride layer formed beforehand 
serves as an etch-stop layer in the step of etching a border 
less contact hole, thereby being capable of securing a 
process margin. 
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[0033] In order to accomplish the above objects, according 
to the present invention, there is provided a method for 
forming a contact hole in a semiconductor device compris 
ing the steps of: 

[0034] forming a pad oXide layer and a ?rst silicon 
nitride layer to a predetermined thickness on a sili 

con substrate; 

[0035] forming a trench for shalloW trench isolation 
by dry etching the ?rst silicon nitride layer, the pad 
oXide layer and the silicon substrate; 

[0036] depositing an oXide layer on the entire struc 
ture formed through the above steps, using a plasma 
enhanced chemical vapor deposition (PECVD) pro 
cess, so that the trench is sufficiently ?lled With the 
oXide layer; 

[0037] planariZing the oXide layer by means of 
chemical mechanical polishing process, so that the 
top of the ?rst silicon nitride layer is eXposed; 

[0038] recessing a part of the oXide layer ?lled in the 
trench by means of ?rst plasma etching; 

[0039] forming a second silicon nitride over the 
entire structure formed in the above steps to a 
thickness thicker than the recessed depth of the oXide 
layer; 

[0040] planariZing the second silicon nitride layer 
using CMP process, so that the top of the ?rst silicon 
nitride is eXposed and partially planariZed; 

[0041] selectively removing the ?rst silicon nitride 
layer and the pad oXide layer by means of a second 
plasma etching in the portions Where a gate and a 
space are to be formed; 

[0042] forming a Well, a gate, a spacer and a source/ 
drain, and then forming a silicide layer; 

[0043] depositing an interlayer oXide ?lm on the 
above structure, and then planariZing the top of the 
interlayer oXide ?lm using CMP process; 

[0044] coating a photoresist layer on the interlayer 
oXide ?lm and then forming a shape of a contact hole 
by eXposing and developing the photoresist layer; 
and 

[0045] forming a contact hole in the interlayer oXide 
layer by removing a part of the interlayer oXide layer 
using a third plasma etching. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0046] The above and other objects, features and advan 
tages of the present invention Will be more apparent from the 
folloWing detailed description taken in conjunction With the 
accompanying draWings, in Which: 

[0047] FIG. 1 is a cross-sectional vieW for illustrating a 
problem arising in the prior art When forming a contact hole 
Without an etch-stop layer; 

[0048] FIGS. 2a to 2f are cross-sectional vieWs for illus 
trating a problem of a method for forming a contact hole of 
the prior art using an etch-stop layer; and 
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[0049] FIGS. 3a to 3i are cross-sectional vieWs for illus 
trating a method for forming a contact hole in a semicon 
ductor device in accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0050] Hereinafter, a preferred embodiment of the present 
invention Will be described With reference to the accompa 
nying draWings. In the folloWing description and draWings, 
the same reference numerals are used to designate the same 
or similar components, and so repetition of the description 
for the same or similar components Will be omitted. 

[0051] FIGS. 3a to 3i are cross-sectional vieWs for illus 
trating a method for forming a contact hole in a semicon 
ductor device in accordance With the present invention. 

[0052] Referring to FIG. 3a, a predetermined thickness of 
a pad oXide (SiO2) layer 102 is deposited on a silicon 
substrate 100, and then a predetermined thickness of a 
silicon nitride (Si3N4) 104 is deposited on the pad oXide 
layer 102. Herein, the deposited silicon nitride layer 104 is 
used as a polish-stop layer When an oxidation material 
deposited in a subsequent step for ?lling in a trench is 
planariZed using chemical mechanical polishing (CMP) pro 
cess. 

[0053] NeXt, a photoresist layer is coated on the silicon 
nitride layer 104a, and the form of a shalloW trench isolation 
(STI) is patterned by eXposing and developing the photore 
sist. 

[0054] Thereafter, the silicon nitride layer 104a and the 
pad oXide layer 102a are completely etched by dry etching 
using activated plasma. Herein, the activated gas of the 
plasma may be varied depending on the type of process. In 
general, hoWever, a gas formed by miXing CXFy, HOHpFq, 
Ar, etc., in a predetermined ratio is mainly used for the 
plasma. If the dry etch is continuously performed using the 
activated plasma, a trench 108 is formed in the silicon 
substrate 100a. When forming the trench 108 in the silicon 
substrate 100a, a gas formed by properly miXing C12, HBr, 
N2, Ar, etc., is mainly used. After the silicon substrate 100a 
is etched to a desired depth, the remaining photoresist is 
completely removed. 

[0055] Thereafter, one or more trenches 108 formed in the 
process shoWn in FIG. 3c are ?lled With an oXide (SiO2) 
layer 110a deposited using a plasma enhanced chemical 
vapor deposition (PECVD). Here, one or more stepped 
portions eXist in the top of the deposited oXide layer, Which 
re?ect the surface topology of the layer beloW. 

[0056] NeXt, referring to FIG. 3b, the top of the oXide 
layer 110a deposited in the process of FIG. 3a is planariZed 
and, concurrently With this, the oXide layer 110a deposited 
on the silicon nitride layer 104a is removed, using CMP 
process. In this case, the silicon nitride layer 104a serves as 
a polish-stop layer to prevent the silicon substrate 100a 
under the silicon nitride layer 104a from being polished. 
During this process, a part of the silicon nitride layer 104a 
is polished, so that the thickness thereof is reduced. 

[0057] Referring to FIG. 3c, plasma etching proceeds With 
a plasma produced by activating a ‘CXFy+O2’ gas as a main 
component, so that a part of the oXide layer 110b ?lled in the 
trenches 108 is recessed. At this time, if a gas having a 
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relatively high ratio of C TO F, for example C4F8 or CSF8 gas 
is used While adjusting the added amount of 02, the oxide 
layer 110b ?lled in the trenches is relatively rapidly etched 
but the remaining silicon nitride layer 104a is very sloWly 
etched. If the etching condition is controlled in this manner, 
the oxide layer 110b ?lled in the trenches is suf?ciently 
recessed but the pad oxide layer 102a laid under the silicon 
nitride layer 104a is not damaged. 

[0058] Next, referring to FIG. 3d, a nitride layer (Si3N4) 
112 is deposited on the entire surface to a thickness larger 
than the recessed depth of the oxide layer 110b etched out in 
the step of FIG. 3d, for example, to a thickness about 2,000 
A to 3,000 A. 

[0059] Then, chemical mechanical polishing (CMP) pro 
cess is performed, so that a predetermined thickness of the 
nitride layer 112 deposited in the step of FIG. 3a' is removed 
and the top of the nitride layer 104b on the active layer is 
planariZed. Herein, the thickness of the silicon onitride layer 
104b is controlled to be about 300 A to 500 A. Then, the 
portions at Which a gate and a spacer are to be formed are 
patterned using a negative photoresist ?lm. 

[0060] FIG. 36 is a cross-sectional vieW shoWing a state 
after the portions at Which the gate and the spacer are to be 
formed have been patterned. The silicon nitride layer 1046 
remaining in the other areas after the patterning is used as an 
etch-stop layer for preventing the isolation region from 
being damaged When a borderless contact hole is formed in 
a subsequent contact-etching step. Furthermore, the silicon 
nitride layer is used as a barrier for preventing the silicon 
from being damaged. The silicon nitride layer 104C and the 
pad oxide layer 102b are etched by means of dry etching 
using plasma formed by activating a ‘CXFy+O2’ gas. 

[0061] Next, after a Well 116 has been formed in accor 
dance With a method for forming a common logic device, a 
gate 118 and a spacer 120 are formed, as shoWn in FIG. 3]”. 

[0062] Then, an ion implantation step 122 is performed for 
forming a source/drain 124, as shoWn in FIG. 3g. At this 
time, the silicon nitride layer 1046 and the pad oxide layer 
102b, on Which the source/drain 124 is to be formed, serve 
as a barrier against the ion implantation, thereby preventing 
the surface of the silicon substrate 100a from being dam 
aged. 
[0063] Next, like the existing method described above, an 
interlayer oxide ?lm 126 is deposited and its top surface is 
planariZed using chemical mechanical polishing (CMP) pro 
cess. 

[0064] Next, like the existing method described above, a 
photoresist layer 128 is coated on the interlayer oxide ?lm 
126, and the contact hole 130 is patterned by exposing and 
developing the photoresist layer, as shoWn in FIG. 3h. 

[0065] Next, referring to FIG. 3i, a contact hole 132 is 
formed in the interlayer oxide 126a by etching the interlayer 
oxide ?lm 126 using plasma generated by activating a 
‘CXF +02’ gas as a main component. When etching the 
interlayer oxide ?lm 126a, like the existing method 
described above, the etching proceeds using plasma gener 
ated by activating a gas having a relatively high ratio of C 
to F, for example, C4F8 or CSF8 gas, With a minimum amount 
of 02 being added. 

[0066] If the etching proceeds in this manner, the inter 
layer oxide ?lm 126a may be relatively Well etched but an 
etch-stop phenomenon may be generated in the silicon 
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nitride layer 104d. Like the existing method, some variations 
in thickness arise in the interlayer oxide ?lm 126a depend 
ing on the portions on a Wafer. Therefore, it is necessary to 
perform suf?cient over-etching so that those variations are 
removed. Even if such over-etching is performed, hoWever, 
a problem, Which renders the isolation region to be deeply 
and sharply holloWed out, Will not arise because a prede 
termined thickness of the silicon nitride layer 104d exists on 
the isolation region and serves as an etch-stop layer. 

[0067] According to the method of the present invention, 
it is possible to secure a margin for etching a borderless 
contact hole and to prevent the surface of the silicon 
substrate from being damaged at the time of ion implanta 
tion. Furthermore, it is also possible to prevent the isolation 
region from being recessed, so that junction leakage current 
Will not be generated in a resulting semiconductor device. 

[0068] As described above, according to the present 
invention, it is possible to prevent an isolation region from 
being damaged because there is little overlap margin for the 
contact hole in the active region, When a contact hole is 
formed in an isolation region beyond the border of an active 
region, i.e., When a borderless contact hole is formed. 

[0069] According to the present invention, because a 
nitride layer is formed beforehand on an active region, it is 
also possible to solve the problem that a characteristic of the 
device deteriorates due to the deformation of the lattice 
structure of the silicon surface of the active region caused 
from ion implantation. 

[0070] Furthermore, by forming a nitride layer beforehand 
on an active region, it is possible to simplify the entire 
process. In addition, because the nitride layer formed before 
hand serves as an etch-stop layer in the step for forming a 
borderless contact, it is possible to secure a process margin. 

[0071] The preferred embodiment of the present invention 
has been described for illustrative purposes, and those 
skilled in the art Will appreciate that various modi?cations, 
additions and substitutions are possible, Without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 

What is claimed is: 
1. Amethod for forming a contact hole in a semiconductor 

device comprising the steps of: 

forming a pad oxide layer and a ?rst silicon nitride layer 
on a silicon substrate; 

forming a trench on a part of the entire structure formed 
in the above step and forming an oxide layer on the 
entire structure including the trench; 

selectively etching the oxide layer so that the oxide layer 
remains only Within the trench; 

forming a second silicon nitride layer over the entire 
structure including the oxide layer remaining in the 
trench 

planariZing the second silicon nitride layer and a part of 
the ?rst silicon nitride layer, so that the top surface of 
the ?rst silicon nitride layer is exposed, and then 
selectively etching a part of the ?rst silicon nitride layer 
and the pad oxide layer to de?ne a gate region; 

forming a gate Within the etched part for de?ning a gate 
region in the ?rst silicon nitride layer and the pad oxide 
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layer, and then forming a source/drain in the silicon 
substrate under each side of the gate; and 

forming an interlayer oxide ?lm over the above structure 
and selectively etching the interlayer oxide ?lm to form 
a contact hole in the interlayer oxide ?lm Which 
exposes the source/drain. 

2. The method according to claim 1, Wherein a gas formed 
by mixing CXF COHPFq and Ar in a predetermined ratio is 
used for etching the ?rst silicon nitride layer and the pad 
oxide layer. 

3. The method according to claim 1, Wherein a gas formed 
by mixing C12, HBr, NS and Ar is used for forming the 
trench. 

4. The method according to claim 1, Wherein the etching 
of the oxide layer Within the trench is performed by means 
of plasma etching using a ‘CXFy+O2’ gas, 

Wherein the selective etching of the ?rst silicon nitride 
layer and the pad oxide layer is also performed by 
means of plasma etching using a ‘CXFy+O2’ gas, and 
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Wherein the etching of the interlayer oxide ?lm is per 
formed by means of plasma etching using a ‘CXFy+O2’ 
gas as a main component. 

5. The method according to claim 4, Wherein the oxide 
layer Within the trench is etched at a relatively high speed 
and the remaining ?rst silicon nitride is etched at a very loW 
speed by using the ‘CXFy+O2’ gas and controlling the added 
amount of the oxygen (O2). 

6. The method according to claim 1, Wherein the pad 
oxide layer laid under the ?rst silicon nitride layer is 
remained Without being damaged even if the oxide layer 
Within the trench is fully etched at the time of plasma etching 
of the oxide layer Within the trench. 

7. The method according to claim 1, Wherein the inter 
layer oxide ?lm is plasma etched using a gas Which has a 
high ratio of C to F, e.g., C4138 or CSH8 gas With a minimum 
amount of 02 being added. 


