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(57) ABSTRACT 

This invention increases overlapped area betWeen diffusion 
area and borderless contact by using optical proximity 
correction (OPC) method. The method includes performing 
an optical proximity correction on an outer corner of an 

active area mask to enlarge a portion of an outer corner of 
an active area on a substrate in photolithography process, 

Wherein the outer corner of the active area is used to make 
contact With a borderless contact. The enlarged portion of 
the outer corner of the active area increases overlapped area 
betWeen the borderless contact and said active area, and 
reduces borderless contact leakage. 
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METHOD FOR REDUCING BORDERLESS 
CONTACT LEAKAGE BY OPC 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally pertains to a 
method for reducing borderless contact leakage, and more 
particularly to a method for reducing borderless contact 
leakage by optical proximity compensation (OPC) method. 
[0003] 2. Description of the Prior Art 

[0004] Trench isolation is fast becoming the standard 
means of isolation in complex semiconductor devices, 
replacing the Well established LOCOS (LocaliZed Oxidation 
of Silicon) method of isolation. In a standard trench isolation 
process, trenches are formed in a semiconductor substrate 
betWeen What are to become active areas that need to be 
isolated from one another. The trenches are ?lled With an 

insulating material, such as oxide, to provide electrical 
insulation. Active devices, including transistors and resis 
tors, are then built and formed on and over the semicon 
ductor substrate in appropriate active regions and in-be 
tWeen the isolation trenches. 

[0005] One problem With standard trench isolation process 
is the leakage. A borderless contact is a contact Which 
overlies and exposes both the active and isolation regions of 
the semiconductor substrate, usually for the purpose of 
making contact to a diffusion region formed in the substrate, 
as shoWn in FIG. 1. A substrate 10 is provided With trench 
isolation 20 formed therein, and a liner layer 22, such as 
silicon nitride, is usually formed betWeen the isolation 20 
and the substrate 10 such that borderless contact Will auto 
matically stop on this layer to prevent from overetching 
trench isolation 20 and leakage. A MOS (metal-oxide 
semiconductor) transistor, Which comprises gate electrode 
30, source/drain regions 34 and spacers 32, is formed in and 
on the substrate 10. An interlevel dielectric layer 40 is 
deposited on the substrate 10 and a borderless contact 50 is 
formed in the dielectric layer 40 to expose a portion of both 
source/drain regions and isolation 20. 

[0006] HoWever, mis-alignment Will dominate the leakage 
When the borderless contact is off the border of diffusion. 
There is a phenomenon that the contact outside the diffusion 
With alignment off tWo sides of diffusion Will have large 
leakage compared to contact inside the diffusion With off tWo 
sides of diffusion, as shoWn in FIG. 2 and FIG. 3. Referring 
to FIG. 2, an L-shaped diffusion region 12 from top vieW is 
provided and a borderless contact 50 is on the outer corner 
of the diffusion region 12. On the other hand, a borderless 
contact 50 on the inside of a diffusion area 12 is shoWn in 
FIG. 3. The overlapped region betWeen contact and diffu 
sion region in FIG. 2 is less than the overlapped region in 
FIG. 3. 

[0007] Worst, the outer corner of a diffusion area pattern 
is rounded in exposure of a lithography process, as shoWn in 
FIG. 4 and FIG. 5. Contact 50 on the inside of diffusion 
region 12 Will not reduce the overlapped area, as shoWn in 
FIG. 5. HoWever, if contact 50 is on the outer corner of 
diffusion region 12, the overlapped area Will be compressed, 
and leakage current Will increase. 

SUMMARY OF THE INVENTION 

[0008] In accordance With the present invention, a method 
is provided for forming borderless contact that substantially 
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increases overlapped area betWeen diffusion area and bor 
derless contact and hence reduces borderless contact leak 
age. 

[0009] In one embodiment, a method for reducing border 
less contact leakage is provided. The method includes per 
forming an optical proximity correction on an outer corner 
of an active area mask to form an active area on a substrate 

such that a portion of an outer corner of the active area is 
enlarged in photolithography process. Then, a dielectric 
layer is deposited on the substrate. A borderless contact is 
formed in the dielectric layer to make contact With the outer 
corner of the active area, Whereby the enlarged portion of the 
outer corner of the active area increases overlapped area 
betWeen the borderless contact and the active area, and 
reduces borderless contact leakage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The foregoing aspects and many of the attendant 
advantages of this invention Will become more readily 
appreciated as the same becomes better understood by 
reference to the folloWing detailed description, When taken 
in conjunction With the accompanying draWings, Wherein: 

[0011] FIG. 1 is a schematic representation of a conven 
tional borderless contact on a MOS transistor in a cross 

vieW; 
[0012] FIG. 2 illustrates an L-shaped diffusion region on 
a substrate With a borderless contact on the outer corner of 
the diffusion region; 

[0013] FIG. 3 illustrates an L-shaped diffusion region on 
a substrate With a borderless contact on the inside corner of 

the diffusion region; 

[0014] FIG. 4 shoWs an illumination pattern produced on 
a substrate by lighting an L-shaped reticle and a borderless 
contact on the outer corner of the pattern; 

[0015] FIG. 5 shoWs an illumination pattern produced on 
a substrate by lighting an L-shaped reticle and a borderless 
contact on the inside corner of the pattern; 

[0016] FIG. 6 illustrates a reticle in accordance With a 
method disclosed herein to overcome the rounding effect; 
and 

[0017] FIG. 7 is a schematic representation of a borderless 
contact on the outer corner of a diffusion area in accordance 

With a method disclosed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0018] Some sample embodiments of the invention Will 
noW be described in greater detail. Nevertheless, it should be 
recogniZed that the present invention can be practiced in a 
Wide range of other embodiments besides those explicitly 
described, and the scope of the present invention is expressly 
not limited except as speci?ed in the accompanying claims. 

[0019] This invention utiliZes optical proximity correction 
method on an outer corner of an active area mask to enlarge 
a portion of an outer corner of an active area on a substrate 

in photolithography process, Wherein the outer corner of the 
active area is used to make contact With a borderless contact. 
Optical proximity correction involves adding dark regions to 
and/or subtracting dark regions from a reticle design at 
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locations chosen to overcome the distorting effects of dif 
fraction and scattering. The enlarged portion of the outer 
corner of the active area increases overlapped area betWeen 
the borderless contact and the active area, and reduces 
borderless contact leakage. Apreferred embodiment accord 
ing to this invention is set forth beloW and referred to FIG. 
6 and FIG. 7. 

[0020] Referring to FIG. 6, an L-shaped reticle 100 used 
for forming a diffusion area is provided, and a serif 110 is 
square chromium extensions protruding beyond the corners 
of base rectangle 100. The L-shaped region 100 and serif 110 
is chromium on a glass to block radiation to generate an 
image corresponding to intended IC design features. This 
serif 110 Will correct shape of outer corner of diffusion area 
from rounded corner to a more rectangular shape in lithog 
raphy process. The siZe of serif 110 Will depend upon real 
optical correction in lithography process. 

[0021] Therefore, this corrected reticle 100 is used to form 
an L-shaped diffusion region 120 in a substrate. Then, an 
electronic device, such as MOS (metal-oxide-semiconduc 
tor) transistor, is formed in the diffusion region 120. A 
dielectric layer (not shoWn in the FIG. 7) is then deposited 
on the substrate to cover the diffusion region 120 as Well as 
the electronic device. The dielectric layer can be made from 
any typical and Well-knoWn dielectric material used in Wafer 
fabrication, such as silicon oxide. Next, a borderless contact 
150 is formed in the dielectric layer to make contact With the 
outer corner of the diffusion region 120. The enlarged 
portion of the outer corner of the diffusion area 120 increases 
overlapped area betWeen the borderless contact 150 and the 
diffusion area 120, and reduces borderless contact leakage. 

[0022] According to the preferred embodiment of this 
invention, the outer corner of an L-shaped diffusion region 
is enlarged by using the OPC method and the overlapped 
area betWeen diffusion area and borderless contact is 
increased. Therefore, borderless contact leakage is reduced. 

[0023] Although speci?c embodiments have been illus 
trated and described, it Will be obvious to those skilled in the 
art that various modi?cations may be made Without depart 
ing from What is intended to be limited solely by the 
appended claims. 

What is claimed is: 
1. A method for reducing borderless contact leakage, said 

method comprising: 

performing an optical proximity correction on an outer 
corner of an active area mask to enlarge a portion of an 
outer corner of an active area on a substrate in photo 
lithography process, Wherein the outer corner of said 
active area is used to make contact With a borderless 

contact; 
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Whereby the enlarged portion of the outer corner of said 
active area increases overlapped area betWeen said 
borderless contact and said active area, and reduces 
borderless contact leakage. 

2. The method according to claim 1, Wherein said active 
area comprises an electronic device. 

3. The method according to claim 1, Wherein said bor 
derless contact is formed in a dielectric layer on said 
substrate. 

4. The method according to claim 1, Wherein said dielec 
tric layer comprises silicon oxide. 

5. A method for reducing borderless contact leakage, said 
method comprising: 

performing an optical proximity correction on an outer 
corner of an active area reticle to form an active area on 

a substrate such that a portion of an outer corner of said 
active area is enlarged in photolithography process; 

depositing a dielectric layer on said substrate; 

forming a borderless contact in said dielectric layer to 
make contact With the outer corner of said active area, 
Whereby the enlarged portion of the outer corner of said 
active area increases overlapped area betWeen said 
borderless contact and said active area, and reduces 
borderless contact leakage. 

6. The method according to claim 5, Wherein said active 
area comprises an electronic device. 

7. The method according to claim 5, Wherein said dielec 
tric layer comprises silicon oxide. 

8. A method for reducing borderless contact leakage by 
using optical proximity correction method, said method 
comprising: 

providing a substrate; 

forming an L-shaped diffusion region in said substrate, 
Wherein a portion of the outer corner of said diffusion 
region is enlarged by using optical proximity correction 
method in photolithography process; 

forming an electronic device in said diffusion region; 

depositing a dielectric layer on said substrate; 

forming a borderless contact in said dielectric layer to 
make contact With the outer corner of said diffusion 
region, Whereby the enlarged portion of the outer 
corner of said active area increases overlapped area 
betWeen said borderless contact and said active area, 
and reduces borderless contact leakage. 

9. The method according to claim 8, Wherein said diffu 
sion region comprises an electronic device. 

10. The method according to claim 8, Wherein said 
dielectric layer comprises silicon oxide. 

* * * * * 


