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(57) ABSTRACT 
Solid state image sensor having photodiode regions for 
converting optical image signal into an electrical signal and 
charge coupled device regions for transferring video charges 
generated in the photodiode regions in one direction, includ 
ing ?rst microlens layers spaced from one another and 
formed over the photodiode regions to be opposite thereto 
for focusing lights onto the photodiode regions, and second 
microlens layers formed of a material having a refractive 
index greater than the ?rst microlens layers on an entire 
surface of the ?rst microlens layers for focusing lights 
incident to edge portions of the ?rst microlens layers and 
spaces betWeen the ?rst microlens layers onto the photo 
diode regions. 
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SOLID STATE IMAGE SENSOR AND METHOD 
FOR FABRICATING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a solid state image 
sensor, and more particularly, to a solid state image sensor 
and a method for fabricating the same, Which can improve 
a device sensitivity and alloWs an effective individualization 
of chips. 

[0003] 2. Background of the Related Art 

[0004] Being a photoelectric conversion device Which 
converts an optical signal into an electric signal, the solid 
state image sensor is in general provided With a microlens 
over each of photoelectric conversion area for focusing a 
light. The focused light is directed onto the photoelectric 
conversion area, and converted into a video charge corre 
sponding to the directed light. For an effective focusing of 
the light, a curvature, a refractive index, and a focal distance 
of the microlens should be precisely controlled. That is, in 
order to improve a picture taking sensitivity, What should be 
observed are, ?rst, a precise focusing control of the light 
onto the photoelectric conversion area, second, an optimi 
Zation of a microlens curvature, and third, elimination of 
contamination during formation. 

[0005] A related art solid state image sensor Will be 
explained With reference to the attached draWings. FIG. 1 
illustrates a section of a related art solid state image sensor, 
and FIG. 2 illustrates a system of focal distance calculation 
of a microlens. 

[0006] The related art solid state image sensor is provided 
With a ?rst p type Well 2 formed in a surface of an n type 
semiconductor substrate 1, and a photodiode region 4 
formed in the ?rst p type Well 2 region. And, there are 
vertical charge coupled device regions 6 betWeen the pho 
todiode regions 4 in a vertical direction for transferring 
signal charges generated in the photodiode regions 4 in the 
vertical direction. There is a second p type Well 3 having p 
type ions implanted therein beneath the vertical charge 
coupled region 6 for improving a charge transfer ef?ciency, 
and there is a channel stop layer 5 betWeen the photodiode 
regions 4 and the vertical charge coupled regions 6 for 
electrical separation of the regions. There is a surface P+ 
layer on a surface of each of the photodiode regions 4 for 
improving a charge generation efficiency. And, there are 
polygate electrodes 8 formed repeatedly on the vertical 
charge coupled device regions 6 insulated by an interlayer 
insulating layer 7, and there a metal light shielding layer 9 
for preventing smear on regions excluding the photodiode 
regions 4 at Which actual light focusing is made. There is a 
planariZing layer 10 on an entire surface of the metal light 
shielding layer 9, and a color ?lter layer 11 on the planariZ 
ing layer 10 opposite to each of the photodiode regions 4 for 
only transmission of a speci?c Wavelength. There is a top 
coat 12 on an entire surface inclusive of the color ?lter layer 
11, and there is a microlens 13 formed on the top coat 12 
opposite to each of the photodiode regions 4. 

[0007] A focal distance of the aforementioned related art 
solid state image sensor is determined by the folloWing 
method. 
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[0008] Referring to FIG. 2, it can be knoWn that the focal 
distance of the microlens is ?xed by a height ‘t’ of the 
microlens, a distance ‘t’ betWeen a surface of the photodiode 
and a bottom plane of the microlens, and refractive indices 
of air and the microlens no, and n1. For example, if a light 
is incident to the surface of the photodiode region vertically, 
the focal distance ‘f’ is de?ned as folloWs. 

[0009] If ‘t’ denotes a distance from the surface of2 the 
photodiode to the bottom plane of the microlens, as r =p+ 
®—t‘)2 and t=f—t‘, the ‘t’ can be expressed as shoWn beloW. 

[0010] Where p is a horiZontal distance betWeen cells 
divided by 2. 

[0011] Thus, the ‘t’ has a substantial margin, Wherein, if a 
horiZontal margin is ‘d’, a vertical margin Vt can be 
expressed as dt/2p. Enhancing focusing of light onto the 
photodiode region by precise focal distance control using the 
above factors is an important factor in improving the picture 
taking sensitivity. Other than the focal distance control, 
optimiZation of a microlens curvature and a contamination 
reduction are also important in improving the picture taking 
sensitivity. 

[0012] Upon completion of fabrication of the related art 
solid state image sensor thus, a chip individualiZation pro 
cess is proceeded as folloWs. FIGS. 3A~3F illustrate sec 
tions shoWing the steps of fabrication of the related art solid 
state image sensor. After completion of device fabrication 
process done on a Wafer, the folloWing packaging process is 
proceeded. 

[0013] Referring to FIG. 3A, after a UV tape 32 is 
attached to an entire surface of the Wafer 31 having indi 
vidual chips fabricated thereon, the Wafer is subjected to die 
saWing along a scribe line in the Wafer 31 using a saWing 
machine 33. Foreign matters 34 in a nature of a resin fallen 
off from the UV tape 32 during the die saWing are present 
on a surface of the Wafer 31. Then, as shoWn in FIG. 3B, 21 
UV ray is directed to the chip of Which die saWing is 
completed for easy removal of the chip from the UV tape 32. 
As shoWn in FIG. 3C Which illustrates a partially enlarged 
section of an individual chip portion, the direction of UV ray 
hardens an adhesive composition 36 in the UV tape 32 in 
contact With the microlens, Which Weakens an adhesive 
force of the adhesive composition 36. An initial adhesive 
force of the adhesive composition on the UV tape 32 is in a 
range of 300~400 g/25 mm. It is found that the direction of 
UV ray to the UV tape in a non-actual fabrication state 
reduces the adhesive force doWn to 1~30 g/25 mm. HoW 
ever, the reduction of the adhesive force in an actual 
fabrication is not so great, but is in a range of 50~100 g/25 
mm. Because the microlens is formed of a resin of a 
polyimide group, and the adhesive composition on the UV 
tape is a photoresist resin of the same group. As shoWn in 



US 2001/0033007 A1 

FIG. 4D, after a remove tape 37 is attached to the UV tape 
32 used for supporting the chip in the die saWing, the UV 
tape 32 attached to the surface of the Wafer 31 is removed 
using the remove tape 37. As shoWn in FIG. 3E, because the 
UV tape 32 is removed in a state a complete hardening of the 
adhesive composition is not ful?lled, there are foreign 
matters 34 in a nature of resin from the UV adhesive agent 
and particles 38 of the UV tape are present on the surface of 
the Wafer 31. As shoWn in FIG. 3F Which is a partially 
enlarged vieW centered on the microlens 35, those foreign 
matters are still present even in an individual chip state after 
?nish of the die saWing. 

[0014] The aforementioned related art solid state image 
sensor has the folloWing problems. 

[0015] First, there is a limitation in focusing a light 
because the focusing is fully dependent on a refraction of the 
microlens in the process that the light is focused through the 
microlens and directed to the photodiode. This limitation 
comes from a limitation of a refractive index of a material 
of the microlens itself and a limitation of a refractive index 
of the microlens coming from different fabrication condi 
tions considering the curvature and the like. 

[0016] Second, there is a gap of approx. 2 pm provided 
betWeen adjacent microlenses for obtaining a required cur 
vature of the microlens. If the gap is not provided, but the 
microlenses are formed bringing the microlenses to full 
contact, there Will be a deep groove formed betWeen adja 
cent microlenses, Which makes removal of the foreign 
matters difficult. The light incident to the gap of the micro 
lenses is not focused by the microlenses. Accordingly, the 
presence of gap betWeen the microlenses drops an effective 
light focusing ef?ciency. 

[0017] Third, though the adhesive force of the UV tape 
should be reduced in the UV tape removal step for die 
attachment after the die saWing, the reduction of the adhe 
sive force is dif?cult because the UV tape is formed of a 
polyimide group identical to a material of the microlens, to 
leave foreign matters in a nature of resin, silicon dusts, and 
UV tape debris on the microlens in the UV tape removal step 
using the remove tape, Which causes formation of scratch on 
the microlens. 

[0018] The related art solid state image sensor has a loW 
sensitivity and yield caused by the above problems. 

SUMMARY OF THE INVENTION 

[0019] Accordingly, the present invention is directed to a 
solid state image sensor and a method for fabricating the 
same that substantially obviates one or more of the problems 
due to limitations and disadvantages of the related art. 

[0020] An object of the present invention is to provide a 
solid state image sensor and a method for fabricating the 
same, Which can improve a device sensitivity, suppress 
formation of contaminants in a chip individualiZation pro 
cess, and permits easy removal of the contaminants. 

[0021] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs, and 
in part Will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention Will be realiZed and 
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attained by the structure particularly pointed out in the 
Written description and claims hereof as Well as the 
appended draWings. 
[0022] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, the solid state image 
sensor having photodiode regions for converting optical 
image signal into an electrical signal and charge coupled 
device regions for transferring video charges generated in 
the photodiode regions in one direction, includes ?rst micro 
lens layers spaced from one another and formed over the 
photodiode regions to be opposite thereto for focusing lights 
onto the photodiode regions, and second microlens layers 
formed of a material having a refractive index greater than 
the ?rst microlens layers on an entire surface of the ?rst 
microlens layers for focusing lights incident to edge portions 
of the ?rst microlens layers and spaces betWeen the ?rst 
microlens layers onto the photodiode regions. 

[0023] In other aspect of the present invention, there is 
provided a method for fabricating a solid state image sensor 
including the steps of (1) attaching a UV tape on a Wafer 
after forming ?rst microlens layers opposite to photodiode 
regions respectively and second microlens layers on an 
entire surface inclusive of the ?rst microlens layers, (2) 
subjecting the Wafer to die saWing along a scribe line on the 
Wafer for individualiZation of devices, (3) directing a UV ray 
onto an entire surface of the Wafer directly, to harden an 
adhesive composition on the UV tape for the ?rst time, and 
to harden the adhesive composition again by the UV ray 
re?ected at the second microlens layer, and (4) attaching a 
remove tape on the UV tape passed through the step (3) and 
removing the UV tape and foreign residual matters using the 
remove tape. 

[0024] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention and together With 
the description serve to explain the principles of the inven 
tion: 

[0026] 
[0027] FIG. 1 illustrates a section of a related art solid 
state image sensor; 

[0028] FIG. 2 illustrates a system of focal distance cal 
culation of a microlens; 

[0029] FIGS. 3A~3F illustrate sections shoWing the steps 
of a related art method for fabricating a solid state image 
sensor; 

[0030] FIG. 4 illustrates a section of a solid state image 
sensor in accordance With a preferred embodiment of the 
present invention; and, 
[0031] FIGS. 5A~5F illustrate sections shoWing the steps 
of a method for fabricating a solid state image sensor in 
accordance With a preferred embodiment of the present 
invention. 

In the draWings: 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0032] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying drawings. FIG. 4 
illustrates a section of a solid state image sensor in accor 
dance With a preferred embodiment of the present invention. 
The solid state image sensor of the present invention sug 
gests formation of a ?rst microlens layer under appropriate 
curvature, gap and focal distance control and formation of a 
second microlens layer of a protection ?lm Which permits 
easy removal and suppression of the foreign matters in a 
folloWing package process. 
[0033] Referring to FIG. 4, the solid state image sensor in 
accordance With a preferred embodiment of the present 
invention includes a ?rst p type Well 42 formed in a surface 
of an n type semiconductor substrate 41, and a photodiode 
region 44 formed in the ?rst p type Well 42 region. And, 
there are vertical charge coupled regions 46 formed betWeen 
the photodiode regions 44 in a vertical direction for transfer 
of signals generated in the photodiode regions 44 in the 
vertical direction. There is a second p type Well 43 having p 
type ions implanted therein formed beneath each of the 
vertical charge coupled regions 46 for improving a charge 
transfer ef?ciency, and there is a channel stop layer 45 
betWeen the photodiode regions 44 and the vertical charge 
coupled regions 46 for electrical separation of each of the 
regions. There is a surface p+ layer formed on a surface of 
each of the photodiode regions 44 for improving a charge 
generation ef?ciency. There are polygate electrodes 48 
formed insulated by an interlayer insulating layer 47 repeat 
edly on the vertical charge coupled regions 46 and a metal 
light shielding layer 49 on regions excluding the photodiode 
regions 44 Which actually focus lights for preventing smear. 
There are a planariZing layer 50 formed on an entire surface 
having the metal light shielding layer 49 formed thereon, 
and a color ?lter layer 51 on the planariZing layer 50 at each 
position opposite to each of the photodiode regions 44 for 
transmission of a light in a speci?c Wavelength range only. 
There are a top coat 52 on an entire surface inclusive of the 
color ?lter layer 51, and a bilayered microlens layer formed 
on the top coat 52 at a position opposite to each of the 
photodiode regions 44 for focusing the light incident to the 
top coat 52. First, taking the focal distance, curvature and a 
gap betWeen the microlenses into consideration, a ?rst 
microlens layer 53 is formed. The ?rst microlens layer 53 is 
formed by coating a microlens resin, patterning the micro 
lens resin coating to be opposite to each photodiode region, 
and subjecting the patterned microlens resin coating to 
thermal re?oWing. Then, a second microlens layer 54 of 
nitride(P—SiN) layer deposited by a plasma CVD(Chemical 
Vapour Deposition) is formed on an entire surface having 
the ?rst microlens layer 53 formed thereon. The second 
microlens layer 54 has a thickness of 100~10000 The 
second microlens layer 54 may be formed of any transparent 
material With a refractive index to a light equal to or higher 
than 1 other than the nitride. The refractive index of the ?rst 
microlens layer 53 is in a range of 1.4~1.5, and the refractive 
index of the second microlens layer 54 of the nitride is in a 
range of 1.9~2.0. As another embodiment, When the second 
microlens layer 54 is formed of P—SiO among materials 
With an refractive index equal to or higher than 1, the second 
microlens layer has a refractive index ranging 1.5~1.7. The 
second microlens layer 54 acts as a protection ?lm for 
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protecting the ?rst microlens layer 53 in a folloWing package 
process. And, since the second microlens layer 54 is formed 
on the entire surface, the second microlens layer 54 can 
make an effective focusing both of the light incident to the 
gap betWeen the ?rst microlens layers 53 and the light 
incident to edges of the ?rst microlens layers 53. Moreover, 
the second microlens layer 54 reduces the adhesive force of 
the UV tape used in the folloWing individualiZation of the 
chip, and suppresses formation of foreign matters in the die 
saWing. 
[0034] A packaging process using the second microlens 
layer 54 as a protection ?lm Will be explained. FIGS. 5A~5F 
illustrate sections shoWing the steps of a method for fabri 
cating a solid state image sensor in accordance With a 
preferred embodiment of the present invention. 

[0035] Referring to FIG. 5A, the method for fabricating a 
solid state image sensor in accordance With a preferred 
embodiment of the present invention starts With attaching a 
UV tape 64 on a Wafer 63 having CCD individual chips, 
including ?rst microlens layers 61 each formed at a position 
opposite to each of photodiode regions taking a focal 
distance, a curvature and a gap betWeen the microlenses into 
consideration, and a second microlens layer 62 of a trans 
parent material With a refractive index greater than the ?rst 
microlens layer 61. The ?rst microlens layer 61 is formed by 
coating a microlens resin, patterning the microlens resin 
coating to be opposite to each photodiode region, and 
subjecting the patterned microlens resin coating to thermal 
re?oWing. And, the second microlens layer 62 is formed of 
nitride (P—SiN) by a plasma CVD. The P—SiN layer is 
deposited in an N2 gas ambient using NH3 and SiH4 as a 
reaction gas at a temperature of 150~200° C. under 2.7 torr 
for 9~10 sec to a thickness of 100~1000A. The second 
microlens layer 62 may be formed of any transparent 
material With a refractive index to a light equal to or higher 
than 1 other than the nitride layer. The refractive index of the 
?rst microlens layer 61 is in a range of 1.4~1.5, and the 
refractive index of the second microlens layer 54 of the 
nitride is in a range of 1.9~2.0. As another embodiment, 
When the second microlens layer 62 is formed of P—SiO 
among materials With an refractive index equal to or higher 
than 1, the second microlens layer has a refractive index 
ranging 1.5~1.7. Then, as shoWn in FIG. 5B, the Wafer 63 
is subjected to die saWing along a scribe line in the Wafer 62 
using a saWing machine 65, thereby separating individual 
chips. In cutting the UV tape 64, ID foreign matters 66 in a 
nature of resin is produced. As shoWn in FIG. 5C, a UV ray 
is directed onto an entire surface of the Wafer 63 individu 
aliZed by the die saWing. FIG. 5C illustrates an enlarged 
vieW of a section of the individualiZed chip. The UV directed 
to the Wafer 63 directly in the UV direction step hardens an 
adhesive composition for the ?rst time, and a UV ray 
re?ected at the second microlens layer 62 hardens the 
adhesive composition for the second time. This hardening 
process of the adhesive composition reduces the adhesive 
force from 300~400 g/25 mm doWn to 1~10 g/25 mm. Then, 
as shoWn in FIG. 5D, 21 remove tape 68 is attached to the UV 
tape 64 passed through the adhesive composition 67 hard 
ening step by the UV ray direction, and the UV tape 64 
attached to a surface of the Wafer 63 and foreign matters 66 
in a nature of resin present on the UV tape 64 are removed 
using the remove tape 68. As the adhesive composition 67 
on the UV tape 64 is hardened adequately in the UV tape 64 
removal step, Which Weakens the adhesive force substan 
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tially, the UV tape 64 is removed from the surface of the 
Wafer 63, readily. It can be known from FIGS. 5E and 5F 
that there are no foreign matters in a nature of resin and 
residue of the UV tape left on the surface of the Wafer 63 
after removal of the UV tape 64. FIG. 5F illustrates a 
partially enlarged vieW of a section of the device after the 
UV tape 64 is removed. There are no foreign matters in a 
nature of resin and residue of the UV tape left on the second 
rnicrolens layer 62 because the adhesive composition 67 of 
the UV tape 64 is hardened smoothly and an adsorptive force 
betWeen the foreign matters 66 in a nature of resin and the 
second rnicrolens layer 62 is small as the second rnicrolens 
layer 62 is formed of a material in a group different from the 
UV tape 64 on an entire surface. As folloWing fabrication 
processes, a die attachrnent process for attaching the chip 
individualiZed by the die saWing to a ceramic substrate, a die 
bonding process for electrical Wiring of the chip, sealing the 
chip, and the like are proceeded, to complete fabrication of 
the solid state image sensor (not shoWn). 

[0036] The solid state image sensor and the method for 
fabricating the same have the folloWing advantages. 

[0037] First, as focusing of a light incident to the photo 
diode region is made by the second rnicrolens layer Which 
focuses lights incident to the ?rst rnicrolens layer, the edge 
portions, and the gap portion, a light focusing ef?ciency can 
be improved. 

[0038] Second, because the second rnicrolens layer is 
formed of material With a great refractive indeX in a gap 
betWeen adjacent ?rst microlens layers, the gap betWeen 
rnicrolenses can be optimized, thereby permitting the ?rst 
rnicrolens to secure a required curvature With easy and 
eliminating a possibility of contaminants left on the micro 
lens by optimizing the gap even if a groove betWeen the ?rst 
rnicrolenses becornes deeper. 

[0039] Third, because the second rnicrolens layer, Which is 
formed on an entire surface, can correct siZe and shape 
irregularities of the rnicrolens occurred in the thermal 
re?oWing in the formation of the ?rst rnicrolens layer, a yield 
can be improved. 

[0040] Fourth, since the second rnicrolens layer acts as a 
protection ?lrn in a step of transporting a Wafer for pack 
aging after FAB out, a possibility of occurrence of defects is 
reduced. 

[0041] Fifth, because the UV directed to the Wafer directly 
in the UV direction step Which is conducted for die attach 
rnent after the die saWing hardens an adhesive composition 
for the ?rst time, and a UV ray re?ected at the second 
rnicrolens layer hardens the adhesive composition for the 
second time, removal of the UV tape and foreign matters is 
easy, that prevents the foreign matters in a nature of resin, 
silicon dusts, and UV tape debris from being left on the 
device surface, Whereby suppressing occurrence of defects, 
such as White defects. 

[0042] Sixth, as the second rnicrolens layer is formed of a 
material Which is not adsorptive to foreign rnatters fallen off 
in the die saWing and from the UV tape, re-deposition of the 
foreign matters is prevented. 

[0043] Seventh, the second rnicrolens layer acts as a 
protection ?lrn, to prevent occurrence of scratch in the die 
saWing and the Wafer transportation. 
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[0044] It Will be apparent to those skilled in the art that 
various rnodi?cations and variations can be made in the 
solid state image sensor and a method for fabricating the 
same of the present invention Without departing from the 
spirit or scope of the invention. Thus, it is intended that the 
present invention cover the rnodi?cations and variations of 
this invention provided they come Within the scope of the 
appended claims and their equivalents. 

What is claimed is: 
1. A solid state image sensor having photodiode regions 

for converting optical image signal into an electrical signal 
and charge coupled device regions for transferring video 
charges generated in the photodiode regions in one direction, 
the solid state image sensor cornprising: 

?rst rnicrolens layers spaced from one another and formed 
over the photodiode regions to be opposite thereto for 
focusing lights onto the photodiode regions; and, 

second rnicrolens layers formed of a material having a 
refractive indeX greater than the ?rst rnicrolens layers 
on an entire surface of the ?rst rnicrolens layers for 
focusing lights incident to edge portions of the ?rst 
rnicrolens layers and spaces betWeen the ?rst rnicrolens 
layers onto the photodiode regions. 

2. A solid state image sensor as claimed in claim 1, 
Wherein the refractive indeX of the ?rst rnicrolens layer is in 
a range of 1.4~1.5, and the refractive indeX of the second 
rnicrolens layer is in a range of 1.9~2.0. 

3. A solid state image sensor as claimed in claim 1, 
Wherein the second rnicrolens layer is a nitride(P—SiN) 
layer formed by plasma CVD. 

4. A solid state image sensor as claimed in claim 1, 
Wherein the second rnicrolens layer has a thickness of 
100~10000 A. 

5. A solid state image sensor as claimed in claim 1, 
Wherein the second rnicrolens layer is formed of a transpar 
ent material having a refractive indeX to light equal to or 
greater than unity. 

6. A solid state image sensor as claimed in claim 5, 
Wherein one of the transparent materials having a refractive 
indeX to light equal to or greater than unity is an oXide layer 
P—SiO formed by plasma CVD. 

7. A method for fabricating a solid state image sensor 
comprising the steps of: 

(1) attaching a UV tape on a Wafer after forrning ?rst 
rnicrolens layers opposite to photodiode regions 
respectively and second rnicrolens layers on an entire 
surface inclusive of the ?rst rnicrolens layers; 

(2) subjecting the Wafer to die saWing along a scribe line 
on the Wafer for individualiZation of devices; 

(3) directing a UV ray onto an entire surface of the Wafer 
directly, to harden an adhesive composition on the UV 
tape for the ?rst time, and to harden the adhesive 
cornposition again by the UV ray re?ected at the second 
rnicrolens layer; and, 

(4) attaching a rernove tape on the UV tape passed 
through the step (3) and removing the UV tape and 
foreign residual rnatters using the remove tape. 

8. A method as claimed in claim 7, Wherein the second 
rnicrolens layer is formed of a material having a refractive 
indeX greater than the ?rst rnicrolens layer. 
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9. A method as claimed in claim 7, wherein the ?rst 
microlens layer is formed of a material having a refractive 
index in a range of 1.4~1.5, and the second microlens layer 
is formed of a material having a refractive index in a range 
of 1.9~2.0. 

10. A method as claimed in claim 7, Wherein the ?rst 
microlens layer is formed by coating a microlens resin, 
patterning the coated microlens resin to be opposite to the 
photodiode regions, and subjecting to thermal re?oW. 

11. A method as claimed in claim 7, Wherein the second 
microlens layer is a nitride (P—SiN) layer formed by plasma 
CVD. 

12. A method as claimed in claim 11, Wherein the P—SiN 
layer is deposited in an N2 gas ambient using NH3 and SiH4 
as a reaction gas at a temperature of 150~200° C. under 2.7 
torr for 9~10 sec. 
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13. A method as claimed in claim 11, WhereinOthe second 
microlens layer has a thickness of 100~10000 A. 

14. A method as claimed in claim 7, Wherein the second 
microlens layer is formed of a transparent material having a 
refractive indeX to light equal to or greater than unity. 

15. A method as claimed in claim 14, Wherein the second 
microlens layer is formed of P—SiO as one of materials 
having a refractive indeX to light greater than unity such that 
the second micro lens layer has a refractive indeX in a range 
of 1.5~1.7. 

16. A method as claimed in claim 7, Wherein the step (3) 
causes an adhesive force of the UV tape to be in a range of 
1~10 g/25 mm. 


