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CMOS IMAGE SENSOR AND METHOD FOR 
FABRICATING THE SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to a semi 
conductor device, and, more particularly, to a CMOS image 
sensor capable of preventing a surface of a metal line therein 
from being damaged or contaminated, thereby improving 
performance of a semiconductor memory device. 

BACKGROUND OF THE INVENTION 

[0002] As is Well knoWn, an image sensor is an apparatus 
generating image data by sensing a light beam re?ected from 
an object. An exemplary image sensor fabricated by a 
complementary metal oxide semiconductor (CMOS) tech 
nology is called a CMOS image sensor. 

[0003] Generally, the CMOS image sensor includes a 
plurality of unit pixels, each unit pixel including a light 
sensing element and a plurality of transistors. The light 
sensing element, such as a photodiode, senses an incident 
light beam and generates photoelectric charges correspond 
ing to the amount of the incident light beam received. The 
transistors perform sWitching operations to control transfer 
of the photoelectric charges. 

[0004] FIGS. 1A to 1D are cross-sectional vieWs shoWing 
sequential steps of fabricating a conventional CMOS image 
sensor. Here, reference numerals 100 and 150 represent a 
unit pixel area and a pad area, respectively. For convenience 
purposes, the distance betWeen the unit pixel area 100 and 
the pad area 150 has been truncated by a split vieW. 

[0005] Referring to FIG. 1A, a series of operations are 
carried out to provide a semiconductor structure that has a 
metal line 101 on an upper portion thereof, the metal line 
101 extending from the unit pixel area 100 into the pad area 
150. After forming an anti-re?ection layer 102 of about 300 
A on the metal line 101, an oxide layer 103 and a nitride 
layer 104, together forming a passivation layer, are stacked 
on the entire structure extending from the unit pixel area 100 
into the pad area 150. 

[0006] Referring to FIG. 1B, the nitride layer 104, the 
oxide layer 103 and the anti-re?ection layer 102 are selec 
tively etched to expose a portion of the metal line 101 and 
create a pad open area 105. 

[0007] Referring to FIG. 1C, a dyed photoresist 106 is 
coated on the entire structure. Then, an exposure and devel 
opment operation is carried out to form a color ?lter 106 
over a light sensing region of the CMOS image sensor. At 
this time, a portion of the dyed photoresist 106, i.e., the 
photoresist pattern 106b, covering the pad open portion 105, 
is removed during the develop operation. Then, a thermal 
treatment is performed at a temperature of 145° C. to 150° 
C. 

[0008] Referring to FIG. 1D, after patterning the color 
?lter 106A, the resulting structure is soaked in a developing 
solution. This soaking step erodes a portion of the surface of 
the metal line 107, leaving a high resistance oxide layer 108. 
This high resistance oxide layer 108 forms a poor contact 
With any metal ball connected thereto for driving the circuit. 

[0009] It is, therefore, desirable to have a CMOS image 
sensor capable of preventing a surface of a metal line from 
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being damaged, oxidiZed, or otherWise contaminated, 
thereby improving the performance of the semiconductor 
memory device. 

SUMMARY OF THE INVENTION 

[0010] In accordance With an aspect of the invention, there 
is provided a CMOS image sensor comprising: a semicon 
ductor structure, Wherein the semiconductor structure 
includes a unit pixel area and a pad area; a metal line formed 
on the pad area, Wherein a portion of the metal line is 
exposed; a passivation layer formed on the unit pixel area 
and on the metal line such that the exposed portion of the 
metal line is left exposed; a planariZed photoresist formed on 
a portion of the passivation layer; a micro-lens formed on a 
portion of the planariZed photoresist; and an oxide layer 
formed on the micro-lens, the photoresist, and the passiva 
tion layer such that the exposed portion is left exposed. 

[0011] In accordance With another aspect of the invention, 
there is provided a method for fabricating a CMOS image 
sensor, comprising the steps of: a) providing a semiconduc 
tor structure, Wherein the semiconductor structure includes 
a metal line formed on an upper portion of the semiconduc 
tor structure, b) forming a passivation layer on the metal 
line; c) forming a planariZed photoresist on a portion of the 
passivation layer; d) forming a micro-lens on a portion of the 
planariZed photoresist; e) forming an oxide layer on the 
micro-lens, the photoresist, and the passivation layer; and f) 
forming a pad open mask and etching the oxide layer and the 
passivation layer to expose a portion of the metal line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] An exemplary apparatus and method Will noW be 
described With reference to the accompanying draWings, in 
Which: 

[0013] FIGS. 1A to 1D are cross-sectional vieWs shoWing 
sequential steps of fabricating a conventional CMOS image 
sensor; 

[0014] FIG. 2 is a cross-sectional vieW illustrating an 
exemplary CMOS image sensor constructed in accordance 
With the teachings of the present invention; and 

[0015] FIGS. 3A to 3E are cross-sectional vieWs illustrat 
ing sequential steps in fabricating the CMOS image sensor 
shoWn in FIG. 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0016] FIG. 2 is a cross-sectional vieW illustrating an 
exemplary CMOS image sensor constructed in accordance 
With the teachings of the invention. The illustrated CMOS 
image sensor includes a semiconductor structure having a 
unit pixel area 300 and a pad area 350. The semiconductor 
structure also has a pad open area 310; a metal line 301 of 
Which a portion is exposed; an oxide layer 303 and a nitride 
layer 304, Which together serve as a passivation layer; a 
color ?lter 305; a planariZed photoresist 306 formed on the 
color ?lter 305 and the passivation layer; a micro-lens 307 
formed on the planariZed photoresist 306; and a loW-tem 
perature oxide layer 308 formed on the entire structure (e.g., 
the micro-lens 307, the photoresist 306, and the nitride layer 
304 of the passivation laser). The loW-temperature oxide 
layer 308 is formed at a temperature of 150° C. to 200° C. 
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and to a thickness of 3000 A to 10000 Aphotoresist layer 
309 is also shown and described below. Preferably, the 
CMOS image sensor further includes an anti-re?ection layer 
302 formed on the metal line 301. 

[0017] FIGS. 3A through 3E shoW a method for fabri 
cating the CMOS image sensor of FIG. 2. Referring to FIG. 
3A, a series of fabricating operations are carried out to 
provide a semiconductor structure that has the metal line 
301. Then, to protect the semiconductor structure from 
moisture and scratching, the passivation layer (i.e., the oXide 
layer 303 and the nitride layer 304) is formed on the entire 
structure. Preferably, an anti-re?ection layer 302, such as a 
titanium nitride layer, is formed on the metal line 301 before 
the tWo layers of the passivation layer. 

[0018] Referring to FIG. 3B, an operation of forming a 
color ?lter array is carried out to form the color ?lter 305. 
Such operations are knoWn to those of ordinary skill in the 
art. The color alter 305 may include a red color ?lter, a green 
color ?lter or a blue color ?lter. The formation of the color 
?lter 305 includes the steps of; a) coating the dyed photo 
resist 306; b) performing an eXposure and development 
operation to form the color ?lter 305 on a light sensing 
region of the CMOS image sensor; and c) performing a 
thermal treatment thereafter. As shoWn in FIG. 3B, the 
planariZed photoresist 306 is formed on an upper portion of 
the unit piXel area 300. 

[0019] Referring to FIG. 3C, the micro-lens 307 is formed 
on the planariZed photoresist 306, and then, a cleaning 
operation is performed. Referring to FIG. 3D, the loW 
temperature oXide layer 308 is coated on the entire structure 
at a temperature of 150° C. to 200° C. and to a thickness of 
3000 A to 10000 A. 

[0020] Referring to FIG. 3E, after forming the photoresist 
pattern 309, the loW-temperature oXide layer 308, the nitride 
layer 304 and the oXide layer 303 are selectively etched to 
form the pad open portion 310. Then, after removing the 
photoresist pattern 309 and performing a cleaning operation, 
a package operation is carried out to thereby obtain a CMOS 
image sensor chip. 

[0021] Compared With the prior art, since the pad open 
area formation is carried out after forming the color ?lter, the 
planariZed photoresist and the micro-lens, it is possible to 
prevent the surface of the metal line from being damaged or 
contaminated, thereby improving yield of the CMOS image 
sensor chip. 

[0022] Although preferred eXamples of an apparatus and a 
method have been disclosed for illustrative purposes, those 
skilled in the art Will appreciate that the scope of this patent 
is not limited to those examples. On the contrary, the scope 
of this patent eXtends to all apparatuses and methods falling 
Within the scope and spirit of the accompanying claims. 

What is claimed is; 
1. A CMOS image sensor comprising: 

a semiconductor structure, Wherein the semiconductor 
structure includes a unit piXel area and a pad area; 

a metal line formed on the pad area, Wherein a portion of 
the metal line is eXposed; 
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a passivation layer formed on the unit piXel area and on 
the metal line such that the eXposed portion of the metal 
line is left eXposed; 

a planariZed photoresist formed on a portion of the 
passivation layer; 

a micro-lens formed on a portion of the planariZed pho 
toresist; and 

an oXide layer formed on the micro-lens, the photoresist 
and the passivation layer such that the eXposed portion 
is left eXposed. 

2. The CMOS image sensor as recited in claim 1, Wherein 
the oXide layer is formed at a temperature of 150° C. to 200° 
C. 

3. The CMOS image sensor as recited in claim 2, Wherein 
the oXide layer is formed to a thickness of 3000 A to 10000 
A 

4. The CMOS image sensor as recited in claim 1, Wherein 
the oXide layer is formed to a thickness of 3000 A to 10000 
A. 

5. The CMOS image sensor as recited in claim 1, Wherein 
the passivation layer includes a nitride layer and a second 
oXide layer. 

6. The CMOS image sensor as recited in claim 4, further 
comprising an anti-re?ection layer formed on the metal line 
such that the eXposed portion is left eXposed. 

7. The CMOS image sensor as recited in claim 1, further 
comprising an anti-re?ection layer formed on the metal line 
such that the eXposed portion is left eXposed. 

8. A method for fabricating a CMOS image sensor, 
comprising the steps of: 

a) providing a semiconductor structure, Wherein the semi 
conductor structure includes a metal line formed on an 

upper portion of the semiconductor structure; 

b) forming a passivation layer on the metal line; 

c) forming a planariZed photoresist on a portion of the 
passivation layer; 

d) forming a micro-lens on a portion of the planariZed 
photoresist: 

e) forming an oXide layer on the micro-lens, the photo 
resist and the passivation layer; and 

f) forming a pad open mask and etching the oXide layer 
and the passivation layer to eXpose a portion of the 
metal line. 

9. The method as recited in claim 8, Wherein the oXide 
layer is formed at a temperature of 150° C. to 200° C. 

10. The method as recited in claim 9, Wherein the oXide 
layer is formed to a thickness of 3000 A to 10000 

11. The method as recited in claim 8, Wherein the oXide 
layer is formed to a thickness of 3000 A to 10000 

12. The method as recited in claim 8, Wherein the passi 
vation layer includes a nitride layer and a second oXide layer. 

13. The method as recited in claim 12, further comprising 
the step of forming an anti-re?ection layer on the metal line. 

14. The method as recited in claim 13, Wherein the 
eXposed portion of the metal line is not covered by the 
anti-re?ection layer. 

15. The method as recited in claim 8, further comprising 
the step of forming an anti-re?ection layer on the metal line. 

* * * * * 


