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IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME

CROSS-REFERENCE TO RELATED APPLICATION
[0001]  The present application claims the benefit under 35 U.S.C. §119 of Korean Patent
Application No. 10-2007-0024914, filed March 14, 2007, which is hereby incorporated by

reference in its entirety.

BACKGROUND

[0002] Image sensors are semiconductor devices that convert an optical image into an
electric signal. Image sensors may be classified into charge coupled device (CCD) image
sensors and complementary metal oxide silicon (CMOS) image sensors (CIS).

[0003] A CMOS image sensor includes photodiodes and MOS transistors in unit pixels
and implements an image by sequentially detecting electric signals of the unit pixels using a
switching method.

[0004] As CMOS image sensors with mega pixels have been recently developed, the
pixel size becomes relatively smaller. Due to the reduction in the pixel size, a focus length of a
microlens is also reduced. Therefore, a metal interconnection of a peripheral logic circuit

surrounding a pixel tends to be limited.

BRIEF SUMMARY

[0005]  Embodiments provide an image sensor, which is capable of enhancing an optical
characteristic of a photodiode, and a method for fabricating the same.

[0006] In one embodiment, an image sensor includes: a second semiconductor substrate
including a metal interconnection and a second interlayer dielectric; a second via penetrating the
second interlayer dielectric so that the second via is connected to the metal interconnection; a
first semiconductor substrate on the second interlayer dielectric, the first semiconductor substrate
having a unit pixel; a pre-metal dielectric (PMD) on the first semiconductor substrate; a first via
penetrating the pre-metal dielectric and the first semiconductor substrate to electrically connect
with the second via; a first interlayer dielectric on the pre-metal dielectric including the first via;

a metal interconnection on the first interlayer dielectric connected to the first via and the unit
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2 SUN-DH-427

pixel; a conductive barrier layer on the metal interconnection; and a color filter and a microlens
on the first interlayer dielectric for each unit pixel.

[0007]  In another embodiment, a method for fabricating an image sensor includes:
forming a pre-metal dielectric (PMD) on a first semiconductor substrate including a unit pixel,
forming a first via penetrating the pre-metal dielectric and the first semiconductor substrate in a
region corresponding to a non unit-pixel region; forming a first interlayer dielectric on the first
semiconductor substrate including the first via; forming a metal interconnection on the first
interlayer dielectric so that the metal interconnection is connected to the unit pixel and the first
via; forming a conductive barrier layer on only the metal interconnection; forming a color filter
and a microlens on the first interlayer dielectric for each unit pixel; preparing a second
semiconductor substrate including a metal interconnection and a second interlayer dielectric;
forming a second via penetrating the second interlayer dielectric so that the second via is
connected to the metal interconnection of the second semiconductor substrate; and bonding the
first via of the first semiconductor substrate with the second via of the second semiconductor
substrate.

[0008] The details of one or more embodiments are set forth in the accompanying
drawings and the description below. Other features will be apparent from the description and

drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]  Figs. 1 to 8 are cross-sectional views illustrating a method for fabricating an

image sensor according to an embodiment.

DETAILED DESCRIPTION
[0010] Reference will now be made in detail to the embodiments of the present
disclosure, examples of which are illustrated in the accompanying drawings. When the terms
“on” or “over” are used herein, when referring to layers, regions, patterns, or structures, it is
understood that the layer, region, pattern or structure can be directly on another layer or structure,
or intervening layers, regions, patterns, or structures may also be present. When the terms

“under” or “below” are used herein, when referring to layers, regions, patterns, or structures, it is
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3 SUN-DH-427

understood that the layer, region, pattern or structure can be directly under the other layer or
structure, or intervening layers, regions, patterns, or structures may also be present.

[0011] An image sensor and a method for fabricating the same according to
embodiments will be described in detail with reference to the accompanying drawings.

[0012]  Fig. 8 is a cross-sectional view of an image sensor according to an embodiment.

[0013]  Referring to Fig. 8, a first via 110 is defined in a first semiconductor substrate
100, and a first interlayer dielectric 130 can be disposed on the first semiconductor substrate 100.

[0014]  The first via 110 can be formed to penetrate through both the first semiconductor
substrate 100 and a pre-metal dielectric (PMD) 101 formed on the first semiconductor substrate
100. That is, the first via 110 can be exposed at the bottom surface of the first semiconductor
substrate 100.

[0015]  First and second metal interconnections 141 and 143 can be disposed on the first
interlayer dielectric 130. The first metal interconnection 141 can be connected to the first via
110. The second metal interconnection 143 can be connected to a contact (not shown), which is
connected to a pixel region.

[0016]  The first and second metal interconnections 141 and 143 can be formed having a
top surface lower than the top surface of the first interlayer dielectric 130, such that the first and
second metal interconnections 141 and 143 and the first interlayer dielectric 130 have a height
difference. Conductive barrier layers 151 and 153 can be disposed on the first and second metal
interconnections 141 and 143, respectively. In one embodiment, the conductive barrier layer on
the corresponding metal interconnection can be provided making up the height difference
between the metal interconnection and the first interlayer dielectric.

[0017]  According to an embodiment, the first and second metal interconnections 141 and
143 can be formed of copper (Cu). The conductive barrier layers 151 and 153 can be formed of
cobalt (Co) or nickel (Ni) alloy.

[0018] A passivation layer 160, a color filter array 170, a planarization layer 180, and a
microlens 190 can be additionally provided on the first interlayer dielectric 130.

[0019] A second semiconductor substrate 200 is disposed under the first semiconductor

substrate 100. A second via 230 can be exposed on the second semiconductor substrate 200.
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4 SUN-DH-427

The second via 230 is disposed under the first via 110 and can be electrically connected to the
first via 110.

[0020]  That is, the first semiconductor substrate 100 and the second semiconductor
substrate 200 can be electrically connected together through the first via 110 and the second via
230.

[0021]  The first semiconductor substrate 100 can be, for example, a monocrystalline
silicon substrate or a polycrystalline silicon substrate. The second semiconductor substrate 200
can be, for example, a monocrystalline silicon substrate or a polycrystalline silicon substrate.

[0022] A second interlayer dielectric 210 including a plurality of metal interconnections
211 can be provided on the second semiconductor substrate 200. A third interlayer dielectric 220
including a plurality of metal interconnections 221 can be provided on the second interlayer
dielectric 210.

[0023]  Although not shown, the metal interconnections 211 of the second interlayer
dielectric 210 can be electrically connected to the metal interconnections 221 of the third
interlayer dielectric 220.

[0024] In addition, the second via 230 can be formed on any one of the metal
interconnections 221 of the third interlayer dielectric 220. In one embodiment, the second via
230 can penetrate the third interlayer dielectric 220 and be exposed. Furthermore, the second via
230 is provided at a location corresponding to the first via 110 of the first semiconductor
substrate 100.

[0025]  Since the second via 230 exposed in the top surface of the second semiconductor
substrate 200 is disposed under the first via 110 exposed in the bottom surface of the first
semiconductor substrate 100, the first semiconductor substrate 100 and the second
semiconductor substrate 200 are electrically connected to each other.

[0026] A method for fabricating an image sensor according to an embodiment will be
described below with reference to Figs. 1 to 8.

[0027]  Referring to Fig. 1, a photodiode 120 can be formed in a first semiconductor
substrate 100 for each pixel.

[0028]  According to an embodiment, a device isolation layer (including isolation layers

102) defining an active region and a field region can be formed in the first semiconductor
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5 SUN-DH-427

substrate 100. Then, a unit pixel including the photodiode 120 can be formed in the active
region. A transistor (not shown) connected to the photodiode 120 can also be formed for each
unit pixel to process photoclectric charges.

[0029] A pre-metal dielectric (PMD) 101 can be formed on the first semiconductor
substrate 100 having the photodiode 120. After forming the related components including the
device isolation layer (including isolation layers 102) and the photodiode 120, the PMD can be
formed on the first semiconductor substrate 100. Although not shown, a contact (not shown)
connected to the transistor circuit (not shown) can be formed in the PMD 101.

[0030] A first via 110 can be formed through the PMD 101 and into the first
semiconductor substrate 100.

[0031]  The first via 110 can penetrate the PMD 101 and be formed up to a lower portion
of the first semiconductor substrate 100. That is, the first via 110 can be formed as a deep via
type.

[0032] The first via 110 can be formed at an edge portion of the first semiconductor
substrate 100. That is, the first via 110 can be formed at an edge portion of the first
semiconductor substrate 100 so that the first via 110 is adjacent to the unit pixel.

[0033] In one embodiment, the first via 110 can be formed simultaneously with the
contact forming process. It is apparent that the first via 110 can alternatively be formed
separately from the contact forming process.

[0034]  For example, in order to form the first via 110, a photoresist pattern selectively
exposing the edge region of the PMD 101 can be formed. Then, a via hole is formed by etching
the PMD 101 and the first semiconductor substrate 100 using the photoresist pattern as an etch
mask. At this point, the via hole can be formed up to the periphery around a bottom surface
region of the first semiconductor substrate 100. A metal layer can be deposited on the PMD 101
to gap-fill the via hole, and then the metal layer can be planarized to form the first via 110.

[0035]  The first via 110 can be formed of a metal such as, for example, copper (Cu),
tungsten (W), or aluminum (Al).

[0036] Referring to Fig. 2, a first interlayer dielectric 130 including first and second
trenches 131 and 133 can be formed on the PMD 101. The first interlayer dielectric 130 can be

formed of, for example, oxide or nitride.
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6 SUN-DH-427

[0037]  The first trench 131 can be formed to expose the first via 110. The second trench
133 can be formed to selectively expose regions of the PMD 101. Although not shown, the
second trench 133 can expose the contact connected to the transistor circuit (not shown).

[0038]  The first and second trenches 131 and 133 can be formed through a single or dual
Damascene process.

[0039]  Referring to Fig. 6, first and second metal interconnections 141 and 143 can be
formed in the first and second trenches 131 and 133, respectively. The first and second metal
interconnections 141 and 143 can be formed by filling the first and second trenches 131 and 133
with interconnection materials. In particular, the first and second metal interconnections 141 and
143 can be formed at locations so as to not block light incident onto the photodiode 120.

[0040]  In addition, conductive barrier layers 151 and 153 can be formed on the first and
second metal interconnections 141 and 143. The conductive barrier layers 151 and 153 can be
selectively formed only on the first and second metal interconnections 141 and 143.

[0041] As described above, the first interlayer dielectric 130 including the first and
second metal interconnections 141 and 143 can be formed in a single layer. The first metal
interconnection 141 can be connected to a power line, a signal line, and a circuit region, and the
second metal interconnection 143 can be connected to the unit pixel including the photodiode
120. The first metal interconnection 141 can also be connected to a third metal interconnection
221 of the second semiconductor substrate 200 through the first via 110, which will be described
later.

[0042]  According to certain embodiments, the first interlayer dielectric 130 including the
first and second metal interconnections 141 and 143 is formed on the pixel region in a single
layer and thus a focal length of incident light can be reduced. Therefore, the transmission and
condensing rate of light incident onto the photodiode 120 can be improved.

[0043] A method for forming the metal interconnection will now be described in detail
with reference to Figs. 3 to 5. The shape of the trench of Fig. 5 is illustrated for explaining the
method for forming the metal interconnection and should not be construed as limiting. The
trench may be formed in various shapes through a single or dual Damascene process. The metal

interconnection illustrated in Figs. 3 to 5 can be the first or second metal interconnection. In the
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7 SUN-DH-427

below description, the metal interconnection illustrated in Figs. 3 to 5 is the second metal
interconnection 143.

[0044]  Referring to Fig. 3, a trench exposing a contact 125 connected to the unit pixel is
formed to penetrate the first interlayer dielectric 130. In one embodiment, in order to form the
second metal interconnection 143 in the trench, a copper plating layer 140 is formed by
depositing copper (Cu) using an electroplating process.

[0045]  Referring to Fig. 4, a planarization process is performed on the copper plating
layer 140 to form the second metal interconnection 143. The copper plating layer 140 can be
planarized using a chemical mechanical polishing (CMP) process.

[0046]  Although not shown, before depositing the copper plating layer 140, a metal
barrier layer can be formed within the trench in order to inhibit the diffusion of copper, and a
copper seed layer can be formed within the trench in order to facilitate the deposition of copper.
In certain embodiments, the metal barrier layer (not shown) can be formed of any one of
tantalum (Ta), tantalum nitride (TaN), tantalum silicon nitride (TaSiN), and titanium silicon
nifride (TiSiN) using a physical vapor deposition (PVD) process, a chemical vapor deposition
(CVD) process, or an atomic layer deposition (ALD) process. In addition, the copper seed layer
can be formed of copper using a PVD process, a CVD process, or an ALD process.

[0047]  The first interlayer dielectric 130 can be used as an etch stop layer during the
planarization process of the copper plating layer 140. At this point, the copper plating layer 140
formed in the trench can be polished more excessively than the first interlayer dielectric 130
through the control of the CMP process. That is, the CMP process may be performed such that
the first interlayer dielectric 130 and the second metal interconnection 143 formed of copper
have a height difference.

[0048] In this way, the copper plating layer 140 is excessively polished through the
control of the CMP process, and the second metal interconnection 143 can be formed lower than
the first interlayer dielectric 130. In particular, since a dishing phenomenon occurs in the second
metal interconnection 143 due to the CMP process, it is possible to inhibit the occurrence of a
short or leakage current on an adjacent metal interconnection in a subsequent process of

depositing the connective barrier layer 153. In one embodiment, the second metal
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8 SUN-DH-427

interconnection 143 formed in the trench and the first interlayer dielectric 130 can have a height
difference in the range from about 10 A to about 500 A.

[0049] Referring to Fig. 5, a conductive barrier layer 153 can be formed on only the
second metal interconnection 143. The conductive barrier layer 153 can inhibit the copper
diffusion of the second metal interconnection 143 formed of copper. For example, the
conductive barrier layer 153 can be formed of cobalt (Co) or nickel (Ni) alloy. In one
embodiment, the conductive barrier layer 153 can be formed by performing an electroless plating
process. In addition, the conductive barrier layer 153 can be formed to have a thickness ranging
from about 10 A to about 1,000 A.

[0050]  The conductive barrier layer 153 can be sclectively formed on only the metal
interconnection 143 using the electroless plating process. In such an embodiment, the
conductive barrier layer 153 is not formed on the first interlayer dielectric 130. Since the
conductive barrier layer 153 is not formed over the photodiode, light refraction or reflection due
to the conductive barrier layer 153 does not occur. Thus, the light transmission of the
photodiode 120 can be improved.

[0051] Referring to Fig. 7, a passivation layer 160 for protecting components can be
formed on the first interlayer dielectric 130. The passivation layer 160 can protect components
such as the first and second metal interconnections 141 and 143 and the conductive barrier layers
151 and 153.

[0052] A color filter array 170 can be formed on the passivation layer 160 in order to
implement a color image. The color filter array 170 can include a red color filter R, a green
color filter G, and a blue color filter B, which can be formed using dyed photoresist. The color
filter array 170 can be formed in each unit pixel and separates colors from incident light.

[0053] A planarization layer 180 can be formed on the color filter array 170. Since the
color filter array 170 generally has a height difference, the planarization player 180 is formed for
removing or reducing the height difference caused by the color filter, so that a microlens 190,
which may be formed in a subsequent process, can be formed on the planarized surface.

[0054]  Thereafter, a microlens 190 can be formed on the planarization layer 180 in order

to condense light.
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9 SUN-DH-427

[0055]  Referring to Fig. 8, a second semiconductor substrate 200 can be provided on the
backside of the first semiconductor substrate 100 including the microlens 190.

[0056] In order to form the second semiconductor substrate 200 on the backside of the
first semiconductor substrate 100, a capping layer (not shown) can be formed for protecting the
surface of the microlens 190. Thereafter, a back grinding process can be performed to expose
the first via 110 of the first semiconductor substrate 100.

[0057]  The back grinding process is a process to expose the first via 110 by etching the
backside of the first semiconductor substrate 100. For example, the first via 110 can be exposed
by etching the backside of the first semiconductor substrate 100 by about 10-50 pm.

[0058]  The second semiconductor substrate 200, which will be connected to the first
semiconductor substrate 100, is separately prepared. The second semiconductor substrate 200 is
used to form the metal interconnections connected to a power line and an external signal line,

[0059] To achieve such connections, the second semiconductor substrate 200 can
include a plurality of interlayer dielectrics 210 and 220 and a plurality of metal interconnections
211 and 221.

[0060] The second semiconductor substrate 200 can be a monocrystalline silicon
substrate or a polycrystalline silicon substrate.

[0061] A second interlayer dielectric 210 can be formed on the second semiconductor
substrate 200, and a plurality of metal interconnections 211 can be formed in the second
interlayer dielectric 210. A third interlayer dielectric 220 can be formed on the second interlayer
dielectric 210, and a plurality of metal interconnections 221 can be formed in the third interlayer
dielectric 220. Although not shown, the metal interconnections 211 of the second interlayer
dielectric 210 can be connected to the metal interconnections 221 of the third interlayer dielectric
220.

[0062] In the following description, the metal interconnections formed in the third
interlayer dielectric 220 of the second semiconductor substrate 200 are referred to as third metal
interconnections 221.

[0063] In order to form a second via 230 in the third interlayer dielectric 220, a via hole
(not shown) can be formed to expose the surface of a third metal interconnection 221 of the third

interlayer dielectric 220. The second via 230 can be formed by gap-filling the via hole with a
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10 SUN-DH-427

metal material. The second via 230 is exposed to the surface of the second semiconductor
substrate 200. At this point, the second via 230 can be formed at a location corresponding to the
first via 110 of the first semiconductor substrate 100. The second via 230 can be formed of a
metal including, for example, copper (Cu), tungsten (W), or aluminum (Al).

[0064]  The second semiconductor substrate 200 is placed under the first semiconductor
substrate 100 and a bonding process can be performed thereon. At this point, the first via 110
exposed to the backside of the first semiconductor substrate 100 is aligned with the second via
230 exposed to the top surface of the second semiconductor substrate 200 and the bonding
process is performed thereon.

[0065]  The first via 110 and the second via 230 are electrically bonded and connected to
each other, and the first semiconductor substrate 100 is electrically connected to the second
semiconductor substrate 200.

[0066] In an embodiment, the first semiconductor substrate 100 and the second
semiconductor substrate 200 can be electrically connected to each other using polymer such as
polyimide or benzocyclobutene.

[0067] In addition, the first semiconductor substrate 100 and the second semiconductor
substrate 200 can be bonded together by a silicon fusion bonding, a copper-to-copper bonding, or
an eutectic bonding using eutectic alloy such SnCu.

[0068]  According to embodiments, the method for fabricating the image sensor can
maximize the light transmission of the photodiode by selectively forming the conductive barrier
layer only on the metal interconnection.

[0069] In addition, according to embodiments, the copper diffusion to the interface of
the interlayer dielectric is inhibited by selectively forming the conductive barrier layer only on
the metal interconnection, thereby improving electromigration (EM) characteristic.

[0070]  Furthermore, according to embodiments, the metal interconnection can be formed
lower than the interlayer dielectric through the control of the CMP process for forming the metal
interconnection, thereby increasing the selective deposition rate on only the metal
interconnection during the process of depositing the conductive barrier layer.

[0071]  Moreover, according to embodiments, the focus length of the microlens can be

shortened because the metal interconnection for connection to the pixel region is formed above
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11 SUN-DH-427

the pixel region and the other metal interconnections are disposed under the pixel region. Hence,
the light transmission of the photodiode can be maximized.

[0072]  Any reference in this specification to “one embodiment,” “an embodiment,”
“exemplary embodiment,” etc., means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at least one embodiment of the
disclosure. The appearances of such phrases in various places in the specification are not
necessarily all referring to the same embodiment. Further, when a particular feature, structure, or
characteristic is described in connection with any embodiment, it is submitted that it is within the
purview of one skilled in the art to effect such feature, structure, or characteristic in connection
with others of the embodiments.

[0073]  Although embodiments have been described with reference to a number of
illustrative embodiments thereof, it should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that will fall within the spirit and scope of
the principles of this disclosure. More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the subject combination arrangement
within the scope of the disclosure, the drawings and the appended claims. In addition to
variations and modifications in the component parts and/or arrangements, alternative uses will

also be apparent to those skilled in the art.
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CLAIMS

What is claimed is:

1. An image sensor, comprising:
a second semiconductor substrate including a second metal interconnection and a second

interlayer dielectric;

a second via penetrating the second interlayer dielectric so that the second via is
connected to the second metal interconnection;

a first semiconductor substrate on the second interlayer dielectric, the first semiconductor
substrate having a unit pixel;

a pre-metal dielectric on the first semiconductor substrate;

a first via penetrating the pre-metal dielectric and the first semiconductor substrate, the
first via being connected to the second via;

a first interlayer dielectric on the pre-metal dielectric including the first via;

a first metal interconnection on the first interlayer dielectric and connected to the first via
and the unit pixel;

a conductive barrier layer on the first metal interconnection; and

a color filter and a microlens on the first interlayer dielectric on the unit pixel.

2. The image sensor according to claim 1, wherein the first metal interconnection

comprises copper (Cu).

3. The image sensor according to claim 1, wherein the conductive barrier layer

comprises cobalt (Co) or nickel (Ni) alloy.

4. The image sensor according to claim 1, wherein the first metal interconnection
has a top surface lower than that of the first interlayer dielectric, such that the first metal

interconnection and the first interlayer dielectric have a height difference.
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13 SUN-DH-427

5. The image sensor according to claim 1, wherein the second metal interconnection

comprises copper (Cu) or aluminum (Al).

6. The image sensor according to claim 1, wherein the conductive barrier layer has

at top surface substantially even with the top surface of the first interlayer dielectric.

7. The image sensor according to claim 1, wherein the first via and the second via

comprise the same material.

8. The image sensor according to claim 1, wherein the second semiconductor
substrate provides metal interconnections for connection to a power line and an external signal

line.

9. A method for fabricating an image sensor, the method comprising:

forming a pre-metal dielectric on a first semiconductor substrate including a unit pixel;

forming a first via penetrating the pre-metal dielectric and at least a portion of the first
semiconductor substrate corresponding to a non unit-pixel region;

forming a first interlayer dielectric on the first semiconductor substrate including the first
via;

forming a first metal interconnection on the first interlayer dielectric such that the first
metal interconnection is connected to the unit pixel and the first via;

forming a conductive barrier layer on the first metal interconnection;

forming a color filter and a microlens on the first interlayer dielectric for the unit pixel;

preparing a second semiconductor substrate including a second metal interconnection and
a second interlayer dielectric;

forming a second via penetrating the second interlayer dielectric, such that the second via
is connected to the second metal interconnection; and

bonding the first via of the first semiconductor substrate with the second via of the

second semiconductor substrate.
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14 SUN-DH-427

10. The method according to claim 9, wherein the forming of the first metal
Interconnection comprises:

forming a trench in the first interlayer dielectric;

forming a copper plating layer in the trench; and

planarizing the copper plating layer.

11. The method according to claim 10, wherein the planarizing of the copper plating
layer comprises performing a chemical mechanical polishing process until a height difference
between the top surface of the first metal interconnection and the top surface of the first

interlayer dielectric is established.

12. The method according to claim 9, wherein the first metal interconnection is
formed such that the first metal interconnection and the interlayer dielectric have a height

difference.

13. The method according to claim 12, wherein the forming of the conductive barrier
layer comprises forming the conductive barrier layer on only the first metal interconnection and

removing the height difference.

14. The method according to claim 9, wherein the forming of the conductive barrier

layer comprises performing an electroless plating process.

15. The method according to claim 9, wherein the conductive barrier layer comprises

cobalt (Co) or nickel (Ni) alloy.

16. The method according to claim 9, wherein the second metal interconnection

comprises copper (Cu) or aluminum (Al).

7. The method according to claim 9, wherein the bonding of the first via of the first

semiconductor substrate with the second via of the second semiconductor substrate comprises:
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15 SUN-DH-427

etching a backside of the first semiconductor substrate to expose the first via;

forming a via hole exposing the metal interconnection of the second semiconductor
substrate, and depositing a metal layer in the via hole to form a second via; and

aligning the first via and the second via, and performing a process of bonding the first

semiconductor substrate with the second semiconductor substrate.

18.  The method according to claim 14, wherein the etching of the backside of the first
semiconductor substrate comprises performing a back grinding process to remove a thickness of

about 10-50 um from the backside of the first semiconductor substrate.

19. The method according to claim 9, wherein the bonding of the first via of the first
semiconductor substrate with the second via of the second semiconductor substrate comprises
bonding the first semiconductor substrate and the second semiconductor substrate together by
performing a polymer bonding, a silicon fusion bonding, a copper-to-copper bonding, or an

eutectic bonding,

20.  The method according to claim 9, wherein the first via and the second via are

formed of the same material.
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ABSTRACT

[0074] An image sensor is disclosed including a second semiconductor substrate
including a metal interconnection and a second interlayer dielectric; a second via penetrating the
second interlayer dielectric so that the second via is connected to the metal interconnection; a
first semiconductor substrate on the second interlayer dielectric, the first semiconductor substrate
having a unit pixel; a pre-metal dielectric on the first semiconductor substrate; a first via
penetrating the pre-metal dielectric and the first semiconductor substrate, the first via being
electrically connected to the second via; a first interlayer dielectric on the pre-metal dielectric
including the first via; a metal interconnection on the first interlayer dielectric and connected to
the first via and the unit pixel; a conductive barrier layer on the metal interconnection; and a

color filter and a microlens on the first interlayer diclectric in each unit pixel.
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joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is

sought on the invention entitled IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME,

specification for which

B is attached hercto,
- [ was filed , Serial No.

l hereby state that I have rav:cwed and understand the contents of the above-ldenuﬁed specification, including the
claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the patentability of this application in
accordance with Title 37, Code of Federal Regulations, § 1.56.

1 hereby claim foreign priority benefits under Title 35, United States Code §119 and/or §365 of any foreign
application(s) for patent or inventor’s certificate listed below and have also identified any foreign application for
patent or inventor’s certificate having a filing date before that of the application on which priority is claimed:

* Application Country - Filing Date Priority Claimed
Serial No. -
10-2007-0024914 KR March 14, 2007 YES

Ihereby claim priority benefits under Title 35, United States Code §119 of any provisional application(s) for patent
listed below:

Application Filing Date Priority Claimed
Serial No, :

1 hereby claim the benefit under Title 35, United States Code, §120 and/or §365 of any United States application(s)
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior
United States application(s) in the manner provided by the first paragraph of Title 35, United States Code, §112; 1
acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56

which became available between the filing date of the prior application and the national or PCT international filing

date of this application:

Application Filing Date Status (Patented,
Serial No. Pending, Abandoned)

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

I hereby appoint the following persons registered to practice before the Patent and Trademark Office as my attorneys
with fall power of substifution and revocation to prosecute this application and all divisions and continuations

Page 1 of 3
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Docket No. SUN-DH-427

thereof and to transact all business in the Patem and Trademark Office connected therewith who are associated with
Customer Number 23557.

Page 2 of 3
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Docket No. SUN-DH-427

Name of First or Sole Inventor LEE, MIN HYUNG

Residence _ Seoul, Republic of Korea Citizenship _Republic of Korea

Post Office Address 303-906, Hyundai Apt., Yongam-dong ,Sangdang-gu, Cheongju-si,
Chungbuk, Republic of Korea

pue Mardh g oo™

I.II-IIIlI-lIIIIll-Iﬂ-llllII-.I.IINI.'lll.llll'..,l-.‘..lI'llllllllll..ll[ll.ll

Signature ofFirst & Sole Inventor

Namé of Second Joint Inventor

Residence - . - Citizenship

Post Office Address

Date
Signature of Second Joint Inventor _

l]llIlIllllllllllllIIII!IlIlllllll'll’llllIlIl..lllllﬂ.lllﬂlllllll!lllllllll]ll.l

‘Name of Third Joint Inventor

Residence ’ Citizenship

Post Office Address

Date

Signature of Third Joint Inventor

Name of Fourth Joint Inventor

Residence Citizenship

Post Office Address

Date

Signature of Fourth Joint Inventor

Page 3 of 3
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Image Sensor and Method for Fabricating the Same

First Named Inventor/Applicant Name:

MIN HYUNG LEE

Filer: Jeff Lloyd/Amy Tucker
Attorney Docket Number: SUN-DH-427
Filed as Large Entity
Utility Filing Fees
Description Fee Code Quantity Amount Suggg(t;)l in
Basic Filing:
Utility application filing 1011 1 310 310
Utility Search Fee 1111 1 510 510
Utility Examination Fee 1311 1 210 210
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount uSD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1030

Ex. 1002 - Page 25




Electronic Acknowledgement Receipt

EFS ID: 3001799
Application Number: 12048634
International Application Number:
Confirmation Number: 5263

Title of Invention:

Image Sensor and Method for Fabricating the Same

First Named Inventor/Applicant Name:

MIN HYUNG LEE

Customer Number: 23557
Filer: Jeff Lioyd/Amy Tucker
Filer Authorized By: Jeff Lloyd
Attorney Docket Number: SUN-DH-427
Receipt Date: 14-MAR-2008
Filing Date:
Time Stamp: 15:18:42

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1030

RAM confirmation Number

651

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)

File Name /Message Digest

Multi
Part /.zip

Pages
(if appl.)
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1431451
1 as-filed.pdf yes 20
81b07654d619547c065¢0c0f5tab6i34a
5040cc2
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 11
Claims 12 15
Abstract 16 16
Drawings-only black and white line drawings 17 20
Warnings:
Information:
184997
2 Oath or Declaration filed Executed-Dec-POA.pdf no 3
edid2f217697ad0aced 73td8{4c785badc
8de77t
Warnings:
Information:
8359
3 Fee Worksheet (PTO-06) fee-info.pdf no 2
aBab4eaf22fe418a8ec575677846c8d47
81de0ct
Warnings:
Information:
Total Files Size (in bytes):| 1624807

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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. PTO/SB/06 (12-04)
Filing Date: 03/14/08 Approved for use through 7/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 1 2 /048 , 634_
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE (%) FEE ($) RATE ($) FEE ($)
BASIC FEE
(37 CFR 1.16(a), 0),or (<)) N/A N/A N/A N/A 310
SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A NIA NIA N/A 510
EXAMINATION FEE
(37 CFR 1.16(0), (p). or (q)) N/A N/A N/A N/A 210
TOTAL CLAIMS
(37 CFR 1.16() 20 inus20 = 0 X325 OR X850 0
INDEPENDENT CLAIMS -
(37 CFR 1.16(h)) 2 minus 3 = 0 X105 X210 0
If the specification and drawings exceed 100
APPLICATION SIZE |sheets of paper, the application size fee due is
FEE $250 ($125 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
' 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 180 360
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 0 TOTAL 1030

APPLICATION AS AMENDED - PART |l

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY EXTRA RATE ($) IEEN&; RATE (8) ’I&N(‘;
= AMENDMENT PAID FOR
w Total R I e _ _ OR —
Z | @7 cFR 1.160) Minus = x = x =
Z { Independent |, . e — = =
& | ercrr 1.16) Minus = X = or | ¥ =
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADD'T FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
m AFTER PREVIOUSLY EXTRA RATE (§) 'T:EEN(‘;L RATE ($) ,T:'E’EN(‘;';
e AMENDMENT PAID FOR )
i
Total . ) . _ - OR -
& | 7 crr 11000 Minus = X = X =
Z |'independent )
17} * bl = = =
= | (37 CFR 1.16(h) Minus X OR X
< T'Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) N/A OR N/A
TOTAL TOTAL .
ADD'T FEE OR ADD'T FEE

-

If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
If the *Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter *20".

*** If the *Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Paten
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS.  SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

*

*

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/SB/OBA (04-07)
Approved for use through 09/30/2007. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1448/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known

Application Number

12/048,634

Filing Date

March 14, 2008

First Named Inventor

Min Hyung Lee

Art Unit

(not yet assigned)

Examiner Name

(not yet assigned)

\ Sheet l1

[ of 1

Attorney Docket Number

SUN-DH-427

U. S. PATENT DOCUMENTS

Examiner

Cite
Initials* '

No.

Document Number

Number-Kind Code? “**

Publication Date
MM-DD-YYYY

Name of Patentee or

Applicant of Cited Document

Pages, Columns, Lines, Where
Relevant Passages or Relevant

Figures Appear

us-

us-

us-

Us-

us-

us-

uUs-

Us-

us-

Us-

Us-

us-

us-

us-

us-

us-

FOREIGN PATENT DOCUMENTS

Examiner Cite

Initials™

Foreign Patent Document

Publication
Date

Country Code® "Number * "Kind Code® (if known)

MM-DD-YYYY

Name of Patentee or
Applicant of Cited Document

Pages, Columns, Lines,
Where Relevant Passages
Or Relevant Figures Appear

F1

KR 10-2004-0115928

07-05-2006

MAGNACH!P

All

SEMICONDUCTOR, LTD.

F2

JP 20020001936

07-18-2003

SONY CORP

All

-

[

Examiner
Signature

Date
Considered

)

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to_applicant. ' Applicant's unique citation designation number (optional)

See Kinds Codes of

USPTO Patent Documents at www.uspto.gov or MPEP 801.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. °®Applicant is to place a check mark here if English language
Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the

USPTO to process) an application

Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,

including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2
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| KOREAN PATENT ABSTRACTS XML 1(1-1}

Eoraan FuliDos.

Flesze Click bere to siew the drawing Englich Fulltest

KOREAN INTELLECTUAL PROPERTY OFFICE

KOREAN PATENT ABSTRACTS

(11)Publication number: 1020060077132 A
(43)Date of publication of application: 05,07.2006

(21)Application number: 1020040115928 (71)Applicant: MAGNACHIP
(22)Date of filing: 30.12.2004 SEMICONDUCTOR, LTD.
(30)Priority: (72)Inventor: PYO, SUNG GYU
(51)Int. CI HO1L 27/146

HO1L 31/10

(54) CMOS IMAGE SENSOR OF THREE DIMENSIONAL INTEGRATION STRUCTURE AND MANUFACTURING METHOD
THEREOF CAPABLE OF REDUCING OPTICAL PATH

(57) Abstract: 100

PURPOSE: A CMOS image sensor of three dimensional integration [T 105
structure and manufacturing method thereof are provided to CFA 197
maximize an optical sensitivity by removing a multi layer. A e l‘“:::‘
CONSTITUTION: A photodiode(102) is formed on a first substrate 102 L 15a
(100). A connection part(105) is formed on a back surface of the _O_Qm e
first substrate. A plurality of metal lines(104) are formed on a T T \_:_ggg
second substrate(200). A pad(203) is formed on the metal lines to [miw] DD\/%
correspond the connection part. The back side of the first substrate - D\/>2°2
is joined to a front side of the second substrate, thereby the pad =l DD/:m

correspond the connection part. A micro—lens{108) is formed on the
photodiode in the first substrate.

copyright KIPO 2006

Legal Status

Date of request for an examination (00000000)
Notification date of refusal decision (00000000)
Final disposal of an application (application)

Date of final disposal of an application (00000000}
Patent registration number ()

~ r PO e YatataYaVater
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(19)ch &t
(12) B7E3S
(51) , Int. Cl

HO1L 27/146 (2006.01)
HOI1L 31/10(2006.01)

}%LE(A)

1D FNdE
(43) ML=

FAN5H 10-2006-0077132

10-2006-0077132
20063074054

(21 2495 10-2004-0115928
(22) =92z} 20041129304
(7ThH 244 v 1y g Wb A ek Al
FERAFAN FET FHE 1
(72) %74 =) EAAT
A7 S9A] FHA2E AAHYHE 203-206
(74) el <l E35uo] 214

(54) 3xY AH T2 AR o)u A4 & 1 Az wy

7]1%2] CMOS o) u A MM Al FAL Tl or 4 F 49 et} dddg 2= dy # ool (Multi-
layer) @218 $)8k &t 7] A 4 ¢1ul(Chemical Mechanical Polishing: ¢}8F CNIPE} ) &7 Fo] gubgc], ol L&Y}
ol EoA] ZefdE Ho o2 A 2712 old F7 % A5 2 B E(Delect) F7FE A8 v= # 4 (Bad pixel)
of FE ofr] g,

Hogg o B o] WG ol fato] ¥ Erlel o Al & ZepgE ofrfjole vlelZRAZE ‘}f ‘8’&’\1 7] olv) A 3] 9),
o] FESE 2elolu] IC % 7E 27 NES BT 5 e 24 ojglol®= s E R e By ojuA
o 22 A& el s=E o] gEle] 349 F A

upa)a, EETlo] 9= ApRol A o] thpe] vEalele] AYE o Qe EC) L E g violdRel= Alole] JelE Fo
FARE Gr|doen gaAgeEd FERE ST

BEouhg o mag ofgo] & Hulg @ a4 Alo)z/d el 2 =4 9 DA F8(Pixel efficiency) F7F ’“/} E® ax
(Scattering effect) z]/“E}F’ o1sk M7 kake] 7hE 3k whgelu], A o) CMOS o Bl A A of] 388l el A A oA &

AEAT 71§ ORA Aol = o] /)5l o,

t

FAE, 3

BEOL(Back End Of Line), 244, CMOSo] v =] Al A,
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100: A1715 101 0 D= Absie
102 $E o] 2= 103, 2021 #olyt

104, 201 : wlgebel 105 : AES

106 : LW 38 alole] 107 @ ZephE of o]
108 :vielzm 2| 109 : LTO

200 : #2712 203 : # =

204+ ¥4

Boarme oln A Aol el Rog B3] 374 YA 3D integration) W2 o] 835 CMOS o] v A AA] W Az ik
o] T3k Ao)r]

CMOS o]z 2] &= &) e #(Mobile phone), PC(Personal Computer)-& Zhull2H(Camera) 2 A 2F717] Sl 4]
FH A A AE-E 2 9 gelol A (Device)o] ek CNO o] 1) 2] 4l A = 71580 oju] 2] Al 2 /‘} 5y LLD(QmIge
Coupled Device)dl| ¥] 8] F&xb2 o] b8, 215 2] 8] 2(Signal Processing Circuit g ¢ doll JA3 ¢

(D
: ] 2ol
SOC(System On Chip)¢] 7} stER L&Y 42958 715 gl

re
0%
o
e

£k, 71€0] - Set-up) ¥l CMOS 71 &€ T84 Q7] A8 & ULBE AR TIHE S 5 2% § Be 4
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B 1€ e8] CMOS ol Pl A A % JIEkE 0 8 BA g g sol o,
E 18 2259, o]n A AAE S50l LEr| L E(PD)E TSE FY77} A8k i, TEThel L EED)sh o
W H ol vho] AR Q=ML G20 ol dlol(CFA)7L #l =lo] ek,

A vhe} o], ER TRl 2 S(PD)sh ZEFLE of o] (CFA) AFelol i ML ~ M4s] F&ul 43 7 Afole] 4elvhg X
3l o,
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4716l TEE 2 OMOS olP1 A i A o] A% F74 53], BEOL(Back End Of Line) %, plehete] 3L uhwA 27|
A & FAI FAECE o] w], PAND(Pre-Metal Dielectric)®} IMD(Inter—Metal Diclectric) 2 X &2} (Passivation layer)
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7] WA g GAE) e B e, All?llﬂ-f’l WA olw) A @3} A2vlsbel wiAE 4 o] 37 TR YA
ol vl A WA ol ol A, 47) A7) e A7) A27) R A7) A7 RSl wldo] SE 8 A2 Rsk A7) Al27) g el e
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EoUMe % 7)e] 48 ol g5 vk, Shie ZETOlE ¥ F Uebue ofdlols vlol 2R AZE wpz P
0¥ Folwl, thE Shibe ol % FEshe Setolu] W 7lEl Rob 7l Velw £ o 24 ofdlo] B Tikaks 24 4
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SOLID STATE IMAGING DEVICE AND ITS MANUFACTURING
METHOD
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Henort g date srror hore

_ Abstract of JP2003204055

PROBLEM TO BE SOLVED: To
provide a solid state imaging device
capable of reducing a dark current by
expediting lowering of interface levels
- due to a hydrogenation, thereby 8
- improving the S/N ratio and improving
an image quality, and to provide a

method for manufacturing the same e
SOLUTION: The solid state imaging ANNE ‘W}fsz
device of a CMOS type comprises e Az

- main wiring layers 41b, 42b containing 23~ g :%ﬁ:} 32

aluminum for selecting a pixel and I e e i r\-~f41cl
propagating a signal in a pixel unit. g ' NN
- The imaging device further comprises
adhesive property layers 31a, 32a of
barrier metals 41a, 41c, 42a, 42c for
preventing the layers 41b, 42b from
being reacted with conductive layers
31, 32b made of tungsten or the like
for embedding contact holes, using a
tungsten nitride.

- COPYRIGHT: (C)2003,JPO
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Applicant respectfully asserts that the substantive provisions of 37 C.F.R. §§ 1.56, 1.97,

and 1.98 are met by the foregoing statements.

Respectfulty submitted
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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I hereby certify that this correspondence is being CLAIM OF PRIORITY UNDER 35 USC §119
deposited with the United States Postal Service as Patent Application
first class mail in an envelope addressed to: Docket No. SUN-DH-427

ORI 1ssmner for Patents, P.O. Box 1450 Serial No. 12/048,634
. 7 313 on March 21, 2008.

t Arii Reg. No. 35,589
E UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Min Hyung Lee

Serial No. : 12/048,634

Filed : March 14, 2008

For : Image Sensor and Method for Fabricating the Same

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313

CLAIM OF PRIORITY UNDER 35 USC §119

Sir:

Applicant in the above-identified patent application hereby reaffirms his claim to the right of
priority granted pursuant to 35 USC §119 based upon Korean Application No. 10-2007-0024914,
filed March 14, 2007.

As required by the Statute, a certified copy of the Korean application is being submitted
herewith. Applicant requests this certified copy of the foreign priority application be made of record

in the subject application.

Reglstratlon No. 35,589

Phone No.:  352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Saliwanchik
A Professional Association
P.O. Box 142950
Gainesville, FL 32614-2950

JL/de
Attachment: Certified copy of priority document

JASUN\DHW2 \PTO-misc\Claim-of-Priority.cert.copy.do¢dDNB/dc
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Q;;-‘ Issue Number : 5-5-2008-013464053

This is to certify that the following application annexed hereto -
is a true copy from the records of the Korean Intellectual
Property Office.

g & = s 10-2007-0024914

Application Number

£ @ 4 8 ¢ 20073 038 14

Filing Date MAR 14, 2007

= & 12 B SFRUHEZHA FAIGA
Applicant(s) \g\\J\M% Dongbu Electronics Co., Ltd.

§§/ e

2008 038 10

0 This certificate was issued by Korean Intellectual Property Off ce. Please confirm any forgery or alterauun of the contents by an issue number or a barcode of the

document below through the KIPOnet- Online Issue of the Certificates' menu of Korean Intellectual Property Office homepage (www.kipo.go.kr). But please notice that the
confirmation by the issue number is available only for 90 days.

Issue Date : 2008.03.10 1/1
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ERWH S 10-2007-0024914

[A R A}
(A7 H] SAE3AM
[22&] £4
[=&X] S3dEH
[2EE5] 0031
[HEL K] 2007.03.14
[ZHE=ZR] HO 1L |
(2o IEHA] OI0IXI MA 2 1o HE=ZE
(22 FE2EE] Image Sensor and Method for Fabricatoin of the Same
[E&¢2]
(&3] SRUHFEZLA FAFIA
(%%QEE] 1-1998-002671-9
[CHelel]
(€] E=E
[l =2E 9-1998-000616-9

]
[ZELAUSEHS]) 2005-075256-1

=) 0|2t&

o

[492 S2HII) LEE, MIN HYUNG

[FRISSES] 740308-1XXXXXX
[REES] 360-100
(4] =2 EFA &€ 22 SUSXIOHIIE 303-906
[ZH] KR
[&AE ] &+
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ERAYS: 10-2007-0024914
[H X} S48 H42X2 #E0l 28 =3, Sol¥ HMe0x2 #E0l 28t &

AMERE SLICH

Qi
00
i/

Chelel (e
(===2]
DI2Edz] 0 o 38,000 &
DHtEaZ] 22 ol 0 =
[REAAFEZE] 0 ral o &
[&AMERZ] 15 =l 589,000 &
[& A 627,000 &
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EJHS: 10-2007-0024914 .
[2FA]

(29F]

B ool dAjde] wE ojmx] dlXE, sta R Al vloprt F4d AL vk

L

i

<)
o3
2
o
o,
i
all
iy
=
r
)

= 7195 7] AL $EA 7 WE4 welojte ¥
gt 23 2ATh Ay F2AAT Aol G431 AHDH ojeo] L vlolaz
=g Fashe, A7) Al VEA e WP =2H AL wolst AFIES

5 L A2 vols EFsE FEATC] FAHE A2 wxA Jjdstes AS

(A7)

olvlx MM, AEQ A, FEWA

’
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<I>

<3>

<4>

E/HS: 10-2007-0024914

[EAHA]
[dge HA]
ojulx] A 2 9] A=W {Image Sensor and Method for Fabricatoin of
the Same}

[=d9 Td 4]

b

y

T 12 T ouA] AME =G G
T 2% = 9 £ 29 HAAde mE ojux] Ao AlxzFgH =AE
g ol
(&g e] AT 431
(2o F3]
[20] &3l 7IEEoF 2 2 k9 FH7<]
£ o] AAjdE olu]A] A E 29 Az g Aot
olu|R] AAE= FEFA(Optical Image)S 7] AZE HIAI| = HIEH)

2

r
*

222 A, A HsAFAA(charge coupled device:CCD) ©]v]Xx] AlA
(Complementary Metal Oxide Silicon:CMOS) ©ju]x] AA(CIS)Z FEIHAG.

3, CCD olvA] AAxe FEH2o] EFstn, Aeganrt & B3 ofdel,
goile] TEFHC] QFHER AxFAHo] B 9L Za JQomw, HIZ
= A7) Astagae] S-S FE37] A7 AAY oln R AMEA AR o]

X A7t F2e wn
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<6>

<7>

<8>

<9>

<10>

EQVS: 10-2007-0024914
A2 olm ] AAE &9 34 ol TEGole=9 RAEWPIAEHE

QAo 2903 WAoZ ZF &9 F49 AVH UFE £xHeE FESH

Haol, AE2 olulx AMe] FALs} drbgoz ZsbshEA AuHow
mge e 27z W4dHel Ax Yo, [A 379 Fat [4 Pol XS
ololm g @=9 Zrlel AFL oA melaz A=e TA2 Wo|(Focus
length) = EOMATH mebd, W4 Fwe 2AszE FASE AVRAEE AT
93 Q= Aol

AR ME2 olmlA MM A MAFHOR BTES olgAPd, 4
Jsh gol ME2 olelA AMY BAFst Srhgel wet WA FAg Eols] A

n A AZHE BeF str olo mel dFrlE wdETA Ao T WdTAHS

= 19 TAIE upe} Zo] AR omx] AAE Z]H(10)9 33*3%»—’:‘-%‘&_2}
(20)73o) FHAEA=(30,40,50)0] Ho Foz FAHH oy, 7 FHEAG
(30,40,50) A}olrlolol= F4u]4(31,41,51)0] FAH JQon, o AR A
#lo] A Z(70), HAYE(80), FE33(90) 2 vlolm=2 A=(100)7F FAHE F=
ojt},

olg|gt X E 2 o]uA] Aol F&Hu]A(31,41,51) 024 Fujd FAHLZ ol

89 7%, 2EAT(30,40,50) Alolo] Fo abutxet Age s AEA
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<12>

<13>

<14>

<15>

ERHS: 10-2007-0024914
vjg]olub(60) o= SiN, SiC7F AFEEI ew A7l A=A wiglol=(60)S S5l

A(31,41,51) % =7+A<9H(30,40,50) AHo] AAH oz FA=Eo o).
olg1dt AEA wiglojH(60)S 7] FHEA(30,40,60)RT & SHES
tX 3 YgEd, olulx] AAR AAEE Ho] ME g2 2H8&E Z=E EFE T

B A AR uAb} dojun), ZRE Aolrt 24E wmalHE Fe g AN

o2 Aall, 7] FHuIA(31,41,5D)F FIHEA2(30,40,50) Abolell FA =

E A=A wom(60) EIeg W 2 L HLE JhHe AEXE olnx] Al

Ao BEREE dojmalt FAIH] Utk

TG, 47 TEToleSs] FRE Bi Foz oRoln FuEATol

o

Helo) gomz 47 FAARe JAME RN FAEs

—'—l
(TR
L
N
rr
S
2
)
)

o,

2

[2o] o] 2nat s 71&% FHA)

B owge] AaldE TIUS o4 THNA YA FEAES I ¢
F Qx ol AN 2 19 AZPRL AFTsE o At
(239 741

B o] AAlde mg olmx] dAe, g4 R AL Hlotr) 3

o
ox
)
2
=
&

TA 71 A7) Al BEA 718 e A8 5 R A=A v

=
n
2
2
filo
ke

gote 32 2dT; 7] F0RAT Yol F4E PP ojelo] L vlolaz

@
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<17>

<18>

<19>

EYBS: 10-2007-0024914
zg T8, 471 Al BEA J18Y wiEoez x=&9 Al vlojgt AZHESF

FxuH 2 A2 volE Edss ZEAY0] HAE A2 MR Ve ETH
o}
w2 2o QAo ge onx AN AzuRe, sadd @ Al

Wbl WAE Al WA 7% Aol SnEALL FASE ©A; Ay 2pE

og BEs] A7) 49 L AL viols AFAE FHUAS FPstE WA
47 FEMA 9ol AEA wigoRe BARE WA 47 AR4 welol 2
A o] Al HF S FASE WA 7] AAECIES ol PP

olgle] E wlo]aE A=E FAAste <A B A7 Al ¥r=A Ziwe] wiEe A
Zrslo] A1 BlolE xFAIZIE GALE XTSI A2 BEA 7w SHE A
&l 2 A7l S5 AAFEE A2 vlots FAATIA, A7) Al WA
7)ol A1 vlote} A2 viEA 7w A2 vlolE AZAAIIE GAE XTI

olsl, & weiel Aol wE olmlx MA L 1o AZPEL FRF =

£ ool AAeel Aol oA, Z+ Fo "AF/SA(on/over)"ll FAHAH=

Aoz 7|AHEE AL Ao, A/ (onfover)E A A (directly)®t == & F&

=RdlA 2459 TG 271 49 Wel £ BRYL st AFHAY
AFHAY £ AFHoz EAHYYG. E@ Z THesd Ar: AAANNE
Aoz wadsts R ot
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<21>

<22>

<23>

<24>

<25>

<26>

27>

ERS: 10-2007-0024914
T 9F B 2Ho dAde] mE oA AAME EAIR dExoltt.

2 gty o] AAldeo] wE olulx] AME FA L Al v¥jop(110)7F A H A
1 9] Z7]13(100) Aol S7FEA9(130)0] Aol Aok, A7) Al vlop(110) =

c

N

] A1 vz 71210009 sFFH7HA] B4 | Blok(deep via)d F Ak,
A7) 22 AZL(130) o= B FE5uA(143,141)0] FAdH 7] Fa

gdd 2 A1 vloh(110)9F AAH Y},

A7) F£u4(143,141)S A7) F3EAL130)F dAE RS A 3

Axlo] o, Ay FH5ujA(143,141) A= AEA wigle]gh(153,151)0] &

ki

d=lo] . d& 5o 47 594143, 14D)L FHE FAHE 5 Jx A7) A

J
=4 wlgjo]gh(153,151) 2 IHE(Co) B UANDEFLE A48 5+
7] FAAH30) AHE SHAE 0] AS(160), HEIBH o o](170), H
e3519H(180) € mlolZRAR(190)S F/HH o2 P F U,
7] A1 vt A 713(100)2] siHo] =23 A1 vlok(110)E B9 ZF&)
MAZFol 49 A2 v=A 719(200)9] A2 vlo(230)¢F AZHO] A7) Al WEA]

712(100) 3 A2 A 7]1W(200)2 FFPHO] MrHoE AZE AHIE d.

4ed B 29 AAde BE oux Ade] AZTHL E 2 WA = 8

& FAxE st APstES I
S 20) ZAlE nvle} Zro] Al WrE A 7] F(100) Ao & Gy Yogdge
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<29>

<30>

<31>

<32>

ERIYS: 10-2007-0024914

Hel gAGedel BB E 204 EETolo

ol viRel F5& ZAste]l G vl Al HoH(110)E B4

o

= (12009 =Aj3I o0, @93t

E FAste 479 EUXAHE FAE J2FFL EAEA] .
A71¢F o]l AxEYZI FECO]|RE=(120)E HIET T AxE0] FA
o]Z o Z&ulAd A WA AA(Pre-Metal Dielectric:©]3} PMDZolz} §)o]

d=o] lon A7) PDFTE #F3t 2gAd AdZHE Y (EIEADC] B4

agja, A7) PDE 2 Al wt=A] 7](100)0] | HlopEol A A7)

dtct. dAd 47

A1 Hloh110)E T8 e gFugEoez FAHE £ Jo. or)A, 7] Al Hlo}

(110) = 29 dd QAR FLEE A7) Al vrxA 7]3(100)9) 71zl 99

o

tlo

2

KRRl

O g = 39 A€ kel Zo]l A7) PDF Aol @59 S3HEA9(130)
FAst, A2 =& 7€ tvk2(Single/Dual Damascene) &
EE Al BoH(110)E =2A17]€ E/A131,133)8 JFEIH.

O og 7] E-A(131,133)9] wiAdE EFS AY S594(143,14D) &

PAstn 7] F5ulA(143,141) HelT AxA w9 (153,151)& FAH &
E3], A7] 225u4(143,141)L A7) TETOQ=(12008 FAEE 9& 71ER
YES oz vz FHEH.

q71A FE4u14(143,141) 8 X st FLERAFA30)S <
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<34>

<35>

<36>

<37>

‘<38>

ERJVS: 10-2007-0024914
A7) FE5uA(143,143)2 32997 AdZHE Al F5A(143)3% ALdegA, A

wa,

3z 2 IE2AYES FEAIE A2 FSMAUDCE FAFAHY, 47 A2 55
B A (141)& A1 ¥]ok(110)E T3 o]F AT A2 ¥vxAl 71820002 A3 =
ZujAl(221)0] AZ2E .
o9} Zo] A7) AP AR FHEAT30) E S5uA(141,143) 0 =
X F&HuATol @F oz FAH JAFY EHdol(focal length)7}
Aagy ovg o Fig 2 JAFEE F4AZ F JA o
A7) FE5MAS S B W dEtd ® 4 WA = 68 Fxste Al

3 AYIEs . E 4 WA = 60 BEAE EAY FHE A7) 5049

A4S AHslr] 9 2AE AR JE e 7Y 9k A4S F oS

T 40 EAlE uvle} Fol E}*%‘@'ﬁr dZA2E (1258 =EFA7]= EWZA

7 FREAF130)S BAFFHES I

oX

o] glet.

X

A7) EdAG FHMAUNS BAEY) 96 ANETPEOE TIE F
Fajo] 72 EFeH(140)S AV

2 T E 5ol EAIE uhsh ol 47 THEIN(140)E FEFAII 9
#§ P T4 A9t A1 FHNA143)e BB

oW Ewel EASAE YRYAT TYEFLH(40) FH A, 47 Ed

Yol Falet ks WAEZ] 9 dwg sgoiwa el F o] §oldAl
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<40>

<41>

ERJH S 10-2007-0024914
FIANES T N=HE FYT F Ao, AW, 471 A2 vgoje P,

CVD i ALD WL ol 85t Ta, TaN, TaSiN ¥ TiSiN % ©J= sUS Al 8slo

G493 4 ok, =, 47 T A== PVWD, (VD Ei ALD #EL ojgstd T

ol gsted APF 5 dow, olw Ayl (M FAHY VEES T 47 EAA
P48 FEEFH(140)0] 47 FEARI0) T F=5HA AvtHES st &
7] FRHEAT(130)3 TR IFALE F5MAA43)0] DAE JHAES P TAHE
AA g},

kA, A7) P ¥R JEELE 53 47 THEIH(40)0] FEFH
AutH =% st HAFHOR 7] FHUL(143)S 7] SHEARA30)9] FolR
o WA 489, 53], A7l AP 3R o3 7] F5ud(143)ele 94
(dishing) @4ol YeldAl Hoj o]F M= sizloj=h(163) & AR T S5

A

)

32

A Aol A (short) == A ™7 (leakage current)o] 28 AT &
o}, dAY, A7) Edx FAAE FSuA(143)3 S A9(130) Alele] &AF
£ 10 WX 500A AlolzZ A" & Yo

A~
=

ol
P
29

=
X,

~
jo—y

S

w

~

o

2

I g = 60l AR uie} Zo], FEE FAHE 87
o A=A el 9(153) 2 FAdst TS HAE £ d. GF8d, A7 A
=4 wjglojuh(153)9] AL T =7 IAHAL ol&stdq IXE(C) == 4R
(N1) 5L 10~1,000A 9 FAZ JFA8F + Uo.

25-11

Ex. 1002 - Page 70



<42>

<43>

<44>

<45>

<46>

EQB S 10-2007-0024914
A719) 2R BEF FAL olfdta 4] TEHuA(143) ol dgHow

A4 wgojeh(153)ol A EHT Ar] FHEAT130) el A7 d=A4 v
01‘#(153)01 FAHRA @gotr, 7] AEA wlglojZ(153)el o7 Mol 2 EE
HkA}7)E o] R0 X @Al HERZ A7) LETo]e=2(12009 FEFEES FIAIZ
F A Eot.

T 79 Z=A1E upepo]l Ay FHEAE(130) dol A1 2 A2 594
(143,141)3 AxA wlg]o]=H(153,151)0] FAFHHE A7) FHEAH(130) ol &
ARZE 4T HAE)AF(160)S AT + UH.

T 8ol =AIE vle} o), A7) HAIEe]AF(160) ol AolvA +&
< 9% AHEE Hol(170)E FAY & Aok, A7l HFH oHol(170)= ¢
Mg TEHAANZEE A5 R(Red), G(Greem), B(Blue)Z FAST ztzte] el
stamitt sy FAFo] Jatste He=zRE NS FEdus 9L A
g}

agla, A7) #HejgE o#o](170) Aol HeErstE(180)2 Y F A

7] AgE oj#o(170)= BT 9AE JHNER FHFHJoT JAE vloja=
A=(190)7t Hetstd Bl Ay st e AFd dAE AASH)

8l A7) Weshe(180)S A Th.

agja, A7l FHerster(180) Arell dleo] FFE 9% vlojm=zE dW=(190)E

ot

3

ek

% gk,
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<48>

<49>

<50>

<51>

<52>

E2AY S 10-2007-0024914
T 98 #Hxdto, A7) vlolaxE AZ(190) EHE H337] 9% B F(0)

H

AL FAR F A7) Al vEA 719(100)9] A1 ¥loH(110) =E& AT W o

o

249193 (back grinding) ¥3S WP,

47 W Ay

old

AL Al 9= A 7]$(100)2] vid 24z FHoR | oA

g A7) Al =R 713 (100)9] ¥R L 10~-50me} A1zZbsred AFr] Al w]ol(110)E

aea, 7] Al BEA Z18(100) 7] AZ2S A% A2 W=A 7]#(200)

S FulF. A7) A2 BHEA JIw(200)L dded R R Az T4 d2

HE FHA2DE FA4ste 7] Al vEA 711000 AZE7] A% Hel
o

371 Az HEA 71820000 HFFe S A(210,2200% B S

AuH(210,220)& VFIFE FEMAH(CI, 22D R FAHE HFo] SHMAFTol B

Aol Ak, dE S0}, A7) A2 vr=A 7]18(200)9] AE SHAA(220)° F

o
X

A e FHAE A3 FHeA (220l Aot

471 A2 ¥rEA] 71w(200)9] 7] A3 FEHFEMA(221)9 EHS =SA7E
HlolZ g AT F A7) HolE S A9 A2 vol(230)E P, <& B, A
7] A2 vlop(230)= TE BE ¢FvELE AT F A4

O o, A7l Al BEA 71910009 A1 v¥loh(110)9 A2 W= ]G

(200)2] A2 ¥lok(20)7} YAHEES YN F Bddoz 47) Al BEA 7|
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<54>

<55>

<56>

<57>

ERIH S 10-2007-0024914
T(100)H} A2 wr=A] 7]$(200)L HAEAZIWE A7) Al H]ol(110)9F A2 nv]o}

(230)7F 9282024 A7) Al ¥r=A] 7]F(100)7 A7) A2 ¥r=A] 7] H(200)
A71H ez A2 eV E.

A7) A1 vrEA Z1B(100)3 A2 ¥FEA) 7]13B(200)9] AFE A Eo] =

L
M
c)
2

glolu| = (ployimide) Z HIFAlo]Z 2 ¥-€ W (benzocyclotutene) S
(polymer)E o] &3l A7|Ho=2 AZ4E 5 Ao,

A7) A1 e A 718 (100)3 A2 ¥EE A 7)13(200)9 AL oS Sof A

g2 FA Ed(silicon fusion bonding), T8 +(copper—to—copper bonding)
TE SnCuet 7S FE&FF(eutectic alloy)S ol&st= 35 TIHE &

(eutectic bonding)& ©|&3tq FFAIZA 4 A,

£ odge] dAjdo] me ojmx] dlx 9 Azl st F5uld vt

2
i)
2
lo

2 A=A vigolwS FAst XETo|L = e FFEIAES SUE &
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/048,634 03/14/2008 MIN HYUNG LEE SUN-DH-427
CONFIRMATION NO. 5263
23557 PUBLICATION NOTICE
SALIWANCHIK LLOYD & SALIWANCHIK
A PROFESSIONAL ASSOCIATION R AT TR
000000032146279

PO BOX 142950
GAINESVILLE, FL 32614-2950

Title:lmage Sensor and Method for Fabricating the Same

Publication No.US-2008-0224246-A1
Publication Date:09/18/2008

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O,gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/048,634 03/14/2008 MIN HYUNG LEE SUN-DH-427 5263
23557 7590 06/10/2010
SALIWANCHIK LLOYD & SALIWANCHIK | EXAMINER |
A PROFESSIONAL ASSOCIATION TRAN, MINH LOAN
PO Box 142950
GAINESVILLE, FL 32614 | ARTUNIT | papmummer |
2826
| NOTIFICATION DATE | DELIVERY MODE |
06/10/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

euspto @slspatents.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
12/048,634 LEE, MIN HYUNG

Office Action Summary Examiner Art Unit
Minh-Loan T. Tran 2826

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 7 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 14 March 2008.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-20 is/are pending in the application.

4a) Of the above claim(s) ____ is/are withdrawn from consideration.
5] Claim(s) ____is/are allowed.
6)] Claim(s)_____is/are rejected.
7)[] Claim(s) is/are objected to.

8)X Claim(s) 1-20 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAII b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2[] Certified copies of the priority documents have been received in Application No. ______
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100606
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Application/Control Number: 12/048,634 Page 2
Art Unit: 2826

DETAILED ACTION
Election/Restrictions

1. Restriction to one of the following inventions is required under 35 U.S.C. 121:

l. Claims 1-8, drawn to an image sensor, classified in class 257, subclass

294.
. Claims 9-20, drawn to a method of forming an image sensor, classified in
class 438, subclass 48.

2. The inventions are distinct, each from the other because of the following reasons:

Inventions Il and | are related as process of making and product made. The
inventions are distinct if either or both of the following can be shown: (1) that the
process as claimed can be used to make another and materially different product or (2)
that the product as claimed can be made by another and materially different process
(MPEP § 806.05(f)). In the instant case, unpatentability of the Group | invention would
not necessarily imply unpatentability of the Group Il invention, because the device of
Group | invention could be made by a process materially different from that of the Group
Il invention. For example, the process of forming a device of claim 1 can be materially
altered by using a wet etching process instead of chemical mechanical polishing
process in order to form a height difference between the top surface of the first metal
interconnection and the top surface of the first interlayer dielectric as recited in method
claim 11.
3. Restriction for examination purposes as indicated is proper because all these

inventions listed in this action are independent or distinct for the reasons given above
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Application/Control Number: 12/048,634 Page 3
Art Unit: 2826

and there would be a serious search and examination burden if restriction were not
required because one or more of the following reasons apply:

(a) the inventions have acquired a separate status in the art in view of their
different classification;

(b) the inventions have acquired a separate status in the art due to their
recognized divergent subject matter;

(c) the inventions require a different field of search (for example, searching
different classes/subclasses or electronic resources, or employing different
search queries);

(d) the prior art applicable to one invention would not likely be applicable to
another invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C.
101 and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time

of election in order to be considered timely. Failure to timely traverse the requirement
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Application/Control Number: 12/048,634 Page 4
Art Unit: 2826

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected
invention.

If claims are added after the election, applicant must indicate which of these
claims are readable upon the elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103(a) of the other invention.

4. A telephone call was made to Jeff Lloyd on 05/21/2010 to request an oral
election to the above restriction requirement, but did not result in an election being
made.

5. The examiner has required restriction between product and process claims.
Where applicant elects claims directed to the product, and the product claims are
subsequently found allowable, withdrawn process claims that depend from or otherwise
require all the limitations of the allowable product claim will be considered for rejoinder.
All claims directed to a nonelected process invention must require all the limitations of
an allowable product claim for that process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product

claims and the rejoined process claims will be withdrawn, and the rejoined process
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Application/Control Number: 12/048,634 Page 5
Art Unit: 2826

claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to
be allowable, the rejoined claims must meet all criteria for patentability including the
requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product
are found allowable, an otherwise proper restriction requirement between product
claims and process claims may be maintained. Withdrawn process claims that are not
commensurate in scope with an allowable product claim will not be rejoined. See MPEP
§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordance with the
above policy, applicant is advised that the process claims should be amended during
prosecution to require the limitations of the product claims. Failure to do so may result
in a loss of the right to rejoinder. Further, note that the prohibition against double
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement

is withdrawn by the examiner before the patent issues. See MPEP § 804.01.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Minh-Loan T. Tran whose telephone number is (571)
272-1922. The examiner can normally be reached on Monday-Friday 9:00 AM-5:30
PM.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sue A. Purvis can be reached on (571) 272-1236. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/048,634 Page 6
Art Unit: 2826

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Mit /Minh-Loan T. Tran/
05/2010 Primary Examiner
Art Unit 2826
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I hereby certify that this correspondence is being ELECTION UNDER 35 U.S.C. § 121
electronically filed in the United States Patent Examining Group 2826

and Trademark Office on July 7, 2010. Patent Application
W@ Docket No. SUN.DH.427
Serial No. 12/048,634
Jeff L@t&%@;@, Reg. No. 35,589

E UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Min Hyung Lee

Serial No. : 12/048,634

Filed : March 14, 2008

Conf. No. : 5263

For : Image Sensor and Method for Fabricating the Same

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313

ELECTION UNDER 35 U.S.C. § 121

Sir:
In response to the written Restriction Requirement dated June 10, 2010 in the application

identified above, Applicant hereby elects to prosecute the invention of Group II (claims 9-20),

without traverse.

Respectfully submitted,

Registration No. 35,389

Phone No.:  352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Saliwanchik
A Professional Association
P.O. Box 142950

Gainesville, FL. 32614-2950
JL/mlh

JASUN\DHUY2NAmnd\Election.DOCmlh
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Electronic Acknowledgement Receipt

EFS ID: 7968322
Application Number: 12048634
International Application Number:
Confirmation Number: 5263

Title of Invention:

Image Sensor and Method for Fabricating the Same

First Named Inventor/Applicant Name:

MIN HYUNG LEE

Customer Number:

23557

Filer: Jeff Lloyd/MORGAN L. HOWARD
Filer Authorized By: Jeff Lloyd
Attorney Docket Number: SUN.DH.427
Receipt Date: 07-JUL-2010
Filing Date: 14-MAR-2008
Time Stamp: 15:50:44

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t File N . . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
37705
1 Response to Election / Restriction Filed Election.pdf no 1
8d9927¢5573e6147ec754779635d9530085

c8b58

Warnings:

Information:
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Total Files Size (in bytes):‘ 37705

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

23557 7590 09/23/2010 I EXAMINER |
SALIWANCHIK LLOYD & SALIWANCHIK TRAN, MINH LOAN
A PROFESSIONAL ASSOCIATION | ART UNIT PAPER NUMBER |

PO Box 142950

GAINESVILLE, FL 32614 2826

DATE MAILED: 09/23/2010

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/048.634 03/14/2008 MIN HYUNG LEE SUN.DH.427 5263
TITLE OF INVENTION: IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 $0 $1810 12/23/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

II. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

ingicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

23557 7590 09/23/2010
Certificate of Mailing or Transmission
SALIWANCHIK LLOYD & SALIWANCHIK I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
A PROFESSIONAL ASSOCIATION addressed to the Mail Stop ISSUE FEE address above, or being facsimile
PO Box 142950 transmitted to the USPTO (571) 273-2885, on the date indicated below.
GAINESVILLE, FL 32614 o
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/048.634 03/14/2008 MIN HYUNG LEE SUN.DH.427 5263
TITLE OF INVENTION: IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 12/23/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TRAN, MINH LOAN 2826 257-292000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

(] "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va.g de ending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,%.o.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/048,634 03/14/2008 MIN HYUNG LEE SUN.DH.427 5263
23557 7590 09/23/2010 I EXAMINER |
SALIWANCHIK LLOYD & SALIWANCHIK TRAN, MINH LOAN
A PROFESSIONAL ASSOCIATION | ART UNIT PAPER NUMBER |

PO Box 142950
GAINESVILLE, FL 32614

2826
DATE MAILED: 09/23/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 392 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 392 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)

. . 12/048,634 LEE, MIN HYUNG
NOtlce ofAIIOWab’I’ty Examiner Art Unit
Minh-Loan T. Tran 2826

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to election filed on 07/07/2010.

2. X The allowed claim(s) is/are 1-20.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[JSome* c)[JNone of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies notreceived: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date 03/19/08
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 other .
/Minh-Loan T. Tran/
Primary Examiner
Art Unit 2826
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100913
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DETAILED ACTION

Election/Restrictions
1. Applicant’s election without traverse of Group I, including claims 9-20 in the reply
filed on 07/07/2010 is acknowledged.
2. Claims 9-20 are allowable. The restriction requirement between Group | drawn to
an image sensor (claims 1-8), and Group Il drawn to a method of forming an image
sensor (claims 9-20), as set forth in the Office action mailed on 06/10/2010, has been
reconsidered in view of the allowability of claims to the elected invention pursuant to
MPEP § 821.04(a). The restriction requirement is hereby withdrawn as to any
claim that requires all the limitations of an allowable claim. Claims 1-8, directed to
an image sensor are no longer withdrawn from consideration because the claim(s)
requires all the limitations of an allowable claim.

In view of the above noted withdrawal of the restriction requirement, applicant is
advised that if any claim presented in a continuation or divisional application is
anticipated by, or includes all the limitations of, a claim that is allowable in the present
application, such claim may be subject to provisional statutory and/or nonstatutory
double patenting rejections over the claims of the instant application.

Once a restriction requirement is withdrawn, the provisions of 35 U.S.C. 121 are
no longer applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-32

(CCPA 1971). See also MPEP § 804.01.
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Priority
3. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which

papers have been placed of record in the file.

Information Disclosure Statement

4, The information disclosure statement filed 03/19/2008 has been considered.

Oath/Declaration

5. The oath or declaration filed on 03/14/2008 is acceptable.

Drawings

6. The drawings filed on 03/14/2008 are acceptable.

Reasons for Allowance
7. The following is an examiner’s statement of reasons for allowance:
The prior art of record taken either singly or in combination fails to anticipate or
fairly suggest the limitations which the Applicant claims in claims 1-20 in a manner

which would warrant a rejection under 35 U.S.C. § 102 or 35 U.S.C. § 103.

There was no prior art found by the examiner that suggested modification or
combination with the cited prior art so as to satisfy the combination of the present
independent claims 1 and 9; especially, the prior art does not disclose a second

semiconductor substrate including a second metal interconnection and a second
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interlayer dielectric; a second via penetrating the second interlayer dielectric so that the
second via is connected to the second metal interconnection; a first via penetrating the
pre-metal dielectric and the first semiconductor substrate, the first via being connected
to the second via; a first interlayer dielectric on the pre-metal dielectric including the first
via; a first metal interconnection on the first interlayer dielectric and connected to the
first via and the unit pixel; a conductive barrier layer on the first metal interconnection as
recited in claim 1; or forming a first via penetrating the pre-metal dielectric and at least a
portion of the first semiconductor substrate corresponding to a non unit-pixel region;
forming a first interlayer dielectric on the first semiconductor substrate including the first
via; forming a first metal interconnection on the first interlayer dielectric such that the
first metal interconnection is connected to the unit pixel and the first via; forming a
conductive barrier layer on the first metal interconnection; preparing a second
semiconductor substrate including a second metal interconnection and a second
interlayer dielectric; forming a second via penetrating the second interlayer dielectric,
such that the second via is connected to the second metal interconnection; and bonding
the first via of the first semiconductor substrate with the second via of the second

semiconductor substrate as recited in claim 9.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Minh-Loan T. Tran whose telephone number is (571)
272-1922. The examiner can normally be reached on Monday-Friday 9:00 AM-5:30
PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sue A. Purvis can be reached on (571) 272-1236. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Mit /Minh-Loan T. Tran/
09/2010 Primary Examiner
Art Unit 2826
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United States Patent and Trademark Office
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P.0. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

CONFIRMATION NO. 5263

FILING FEE
RECEIVED
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No.
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for following:

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT
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Application/Control No.

Applicant(s)/Patent Under Reexamination
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H“Hl‘ “‘ “ Examiner Art Unit
Minh-Loan T Tran 2826
ORIGINAL INTERNATIONAL CLASSIFICATION
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Receipt date: 03/19/2008 12048634 - GAU: 2826

PTO/SB/OBA (04-07)

Approved for use through 09/30/2007. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

) Complete if Known

Substitute for form 1448/PTO
Application Number 12/048,634
Filing Date March 14, 2008

INFORMATION DISCLOSURE  refne o arch 14, 200¢

STATEMENT BY APPLICANT Art Unit (robnorasanedy 2826

(Use as many sheets as necessary) Examiner Name (bl = Minh~Loarn Tran
N\ _Sheet |1 | ot 11 Attorney Docket Number [SUN-DH-427

U. S. PATENT DOCUMENTS

Examiner Cite
H

Document Number

Initials” No.

Publication Date
MM-DD-YYYY

Name of Patentee or
Applicant of Cited Document

Pages, Columns, Lines, Where
Reievant Passages or Relevant

Number-Kind Code? #*7ow Figures Appear

FOREIGN PATENT DOCUMENTS
Publication Name of Patentee or
Date Applicant of Cited Document
MM-DD-YYYY

Pages, Columns, Lines,
Where Relevant Passages
Or Relevant Figures Appear

Examiner Cite | Foreign Patent Document

Initials*

Country Code® "Number * “Kind Code”® (if known)

F1

KR 10-2004-0115928

07-05-2006

MAGNACHIP

All

SEMICONDUCTOR, LTD.

F2

JP 20020001936

07-18-2003

SONY CORP

All

S

Examiner
Signature

e

/Minh-Loan Tran/

Date
Considered

09/13/2010 |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (cptional) ?See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. EApp[icanl is to place a check mark here if English language

Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.88. The information is required to obtain or retain a benefit by the public which is to file (and by the

USPTO to process) an application

Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,

including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individuai case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MLT/
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the currenl correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate ADDRESS" for
maintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

257 7350 0512/3010 - Certificate of Mailing or Transmission
N PRI N AL A WANCHIK B Sl cent oo o oy i i the Unted
DO Dok 140t 0OC s oo the TSPTO B71) 275 2665 mackess, above, or oelng facsimile
gﬁg\fesym(%ég) 32361745 ~8100 Fax: (352) 372-5800 |imanda LaScala (via EFS) Deposors e
Auraudo Fo0cd o R
December 6, 2010 (Date)
APPLICATION NC. I FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO.
12/048,634 03/14/2008 MIN HYUNG LEE SUN.DH 427 5263

TITLE OF INVENTION: IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME

] APPLN. TYPE SMALL ENTITY ] ISSUE FEE DUE ! PUBLICATION FEE DUE l PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 12/23/2010
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
TRAN, MINH LOAN 2826 257-292000

I. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list Sal iwanchik /. L1 OVd
CFR 1.363). (1) the names of up to 3 registered patent attorneys L& Saliwanchik

| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If noname is 3

Number is required. listed, no name will be printed.

[

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an ass%nee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Complction of this form is NOT a substitule for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
DONGBU HITEK CO., LTD. SEOUL, KOREA

Please check the appropriate assignee category or calegories (will not be printed on the patent) : [ Individuat Bl Corporation or other privale group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee Ja check is enclosed.
& Publication Fee (No small entity discount permitted) 0( Payment by credit card. Form PTO-2038 is attached.
¥ Advance Order - #of Copies [AThe Director is hereby authorized to charge the required fes&s), any deficiency, or credit any
overpayment, to Deposit Account Number __ enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Q. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL EN'TITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

(=R
Authorized Signature B@/ - \%Qﬁ/ Date_December 6, 2010

adyd
Typed or printed name J\Eif g 1 1 d{d. Registration No. 35 , 589

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require o complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TOQ: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademack Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

12048634

Filing Date:

14-Mar-2008

Title of Invention:

IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME

First Named Inventor/Applicant Name:

MIN HYUNG LEE

Filer:

Jeff Lloyd/Amanda LaScala

Attorney Docket Number:

SUN.DH.427

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee

1501 1 1510 1510

Publ. Fee- early, voluntary, or normal

1504 1 300 300
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1810
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Electronic Acknowledgement Receipt

EFS ID: 8968901
Application Number: 12048634
International Application Number:
Confirmation Number: 5263
Title of Invention: IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME
First Named Inventor/Applicant Name: MIN HYUNG LEE
Customer Number: 23557
Filer: Jeff Lloyd/Amanda LaScala
Filer Authorized By: Jeff Lloyd
Attorney Docket Number: SUN.DH.427
Receipt Date: 06-DEC-2010
Filing Date: 14-MAR-2008
Time Stamp: 09:23:12
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1810
RAM confirmation Number 9292
Deposit Account 190065
Authorized User LLOYD,JEFF

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

218778
1 Issue Fee Payment (PTO-85B) IssueFeePaid.pdf no 1

25710819e787dec4adal2ba69e498fa610a

Warnings:

Information:

31961
2 Fee Worksheet (PTO-875) fee-info.pdf no 2

69e8d4da0241dfa5de8c281331a7f3d0c40

Warnings:

Information:

Total Files Size (in bytes):l 250739

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/048,634 01/11/2011 7868366 SUN.DH.427 5263
23557 7590 12/22/2010

SALIWANCHIK LLOYD & SALIWANCHIK
A PROFESSIONAL ASSOCIATION

PO Box 142950

GAINESVILLE, FL 32614

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 392 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

MIN HYUNG LEE, Seoul, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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Electronic Acknowledgement Receipt

EFS ID: 44796758
Application Number: 12048634
International Application Number:
Confirmation Number: 5263

Title of Invention:

IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME

First Named Inventor/Applicant Name:

MIN HYUNG LEE

Customer Number:

23557

Filer:

Michael Farjami/Evan Gunderman

Filer Authorized By:

Michael Farjami

Attorney Docket Number: SUN.DH.427
Receipt Date: 20-JAN-2022
Filing Date: 14-MAR-2008
Time Stamp: 20:34:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
262105
0850101_Stmt_Under_37_CFR
1 yes 3

_Jan_20_22.pdf

bd31012e89a2a63b32fc3ffd002bf641ce7b)

Ex. 1002 - Page 118




Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Power of Attorney 2 3
Warnings:
Information:
Total Files Size (in bytes){ 262105

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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NN\

FARJAMI & FARJAMI Lip

AN INTELLECTUAL PROPERTY LAW FIRM

www.farjami.com

26522 La Alameda Avenue, Suite 360
Mission Viejo, California 92691

tel: (949) 282-1000

fax: (949) 282-1002

ELECTRONIC TRANSMISSION COVER SHEET

Date: January 20, 2022

To: United States Patent and Trademark Office
Examiner: Unknown; Art Unit: Unknown

Re: Patent Application Serial No.: 12/048,634
Filing Date: 3/14/2008; First-Named Inventor: Lee
Attorney Docket No.: 0850101

From: Farjami & Farjami LLP

Number of pages including the cover sheet: 3

Message:

Enclosed, please find:

1. Statement Under 37 CFR 3.73(b) (Form PTO/SB/96); and
2. Revocation of Power of Attorney (Form PTO/SB/81).

Authorization is hereby given to the Commissioner to charge any fees associated with this
communication or credit any overpayment to Deposit Account 50-0731.

Thank you.

The documents accompanying this electronic transmission contain PRIVILEGED AND CONFIDENTIAL information intended only
for use of the individual or entity named above. If you are not the intended recipient, disclosure, copying, distribution or use of the
contents of this electronic transmission information is prohibited. If you have received this electronic transmission in error, please
immediately notify us by telephone and return the original electronic transmission to us at the above address via U.S. Postal Service.
We will reimburse you for all expenses incurred.
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PTO/SBIGE (07-18)

Approved for use through 11/30/2020. OME 0651-0031

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are requirad to respond to a collection of information unless it displays 3 valid OMB control number

ApplicanPatent Owner: VisionX Technologies, LLC
Application No/Patent No..  12/048 834 / 7 868 366 Filed/issue Date: 3/ 14/08 [ 1/11/11
Titled:

VisionX Technologies, LLC a Limited Liability Company

{Name of Assignes) {Type of Assignee, &.g., corporation, partnership, university, government agsncy, elc.

states that it is:

1. qu the assignee of the entire right, titie, and interest in;

2, U an assignee of less than the entire right, title, and interest in
{The extent (by percentage) of its ownership interest is %), or

3. u the assignee of an undivided interast in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either;

A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
""" the United States Patent and Trademark Office at Reel Frame or a copy™
is atfached.
OR
B, A chain of title from the inventor(s), of the palent application/patent identified above, to the current assignee as follows:
1. From: __Lee, Min Hyung To: DONGBU HITEK CO., LTD.
__The document was recorded in the United States Patent and Trademark Office at
Reel 020680 , rame___ 0490 oF & Ccopy” is attached.
2. From: DONGBU HITEK CO. LTD. Te INTELLECTUAL DISCOVERY CO. LTD
The document was recorded in the United States Patent and Trademark Office at
Reei_ 033831 ., Frame__ 0789 or & copy* is attached.

scFom INTELLECTUAL DISCOVERY CO. LTD e VISIONX TECHNOLOGIES, LLO
The document was recorded in the United States Patent and Trademark Office at
reei 058594 ,  Frame_ 0476 or & copy* is attached.

U Additional documents in the chain of fitle are listed on a supplemental sheet(s).
m *As required by 37 CFR 3.73{){(1)(0), If a copy/copies ig/are attached, the documentary evidence of the chain of title from the
""" original owner 10 the assignes was, or concuirently is being, submitted for recordation pursuantio 37 CFR 3.11.

[NOTE: A separate copy {(Le., a true copy of the original assignment document{s}} must be submitied 1o Assignment Division in
aceordance with 37 CFR Part 3, 1o record the assignment in the records of the USPTO. See MPEP 302.]

The undersigned (whose title is supplied below) is authorized (o act on behalf of the assignee.

farshad fariamif January 20, 2022
Signature Date

Farshad Fariami 41014
Printed or Typed Name Title or Registration Number

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPFTO o
process) an application. Confidentia s governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collzction is e d o take 12 minutes to compiete, including
gathering, preparing, and submitting t mpleted apptication form to the USPTC. Time will vary depending upon th fividual case. Any comments on the amount of time
you regilre riiplete this form and/or suggestions for reducing this burden, should be sent to the Chief information & i, U.5. Patent and Trademark Office, U8,
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1458CG. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1488, Alexandria, VA 22313-14580.

If you need assistarice in completinig the form, call 1-800-PT0-3189 and sefect apfion 2.
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PTOISR/81 (01-09)
Approved for use through 03/31/2021. OMB 06581-0035
U.S. Palert and Trademark Office, U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of irdormation unless it dispiays a valid CMIB control number.

REVOCATION OF POWER OF ATTORNEY
WITH A NEW POWER OF ATTORNEY

icati 2/048,634
' SOWER OF ATTORNEY Application Number 12/048,63 ™
Filing Date 37142008
OR
Firat Narmed Inventor Lee

Title

IMAGE SENSCR AND METHOD FOR FABRICATING THE SAME

AND Art Unit Unfnown
Examiner Name Unknown
\CHANGE OF CORRESPONDENCE ADDRESS Fitarnay Dot Namer Toesoran 7

i hereby revoke gll previous powers of attorney given in the above-identified application.

25700

A Power of Attorney is submitied herewith.

OR
| bereby appoint Praciitioner(s) associated with the following Cusiomer
Number as my/our attemey(s} or ageni{s) to prosecute the application
identified above, and {o ransact all business in the United Siates Patent
and Trademark Office connected therewith:

OR
| hereby appoint Praclitioner(s) named below as my/our atorney(s) of agent(s} to prosecute the application identified above, and
to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

Please recognize or change the correspondence addrass for the above-identified application to:

The address associated with the above-mentioned Customer Number.

| The address associated with Customer Number:
OR
Fin or
individual Name
Address

City 1 State

Zip

Country

Telephone

1 Ermail

| am the:
!: Apgplicant/invertor.

@OR

Assignee of record of the entire interest. See 37 CFR &.71.
Statement under 37 CFR 2.73(b} (Form FPTO/5B/88) subimitted herewith or filed on

SIGNATURE of Applicant or Assignee of Record

Signature Jarshad farjami/ Date January 26, 2022

Narmsg Farshad Farjami

Telephone

Title and Company Managing Member, VisionX Technologies, LLC

NOTE: Signatures of all the inveniors or assignees of record of the eptire interest or their represantative(s) are required. Submit muitiple forms if mare than one
signature is reguired, see below™.

[:.:E Tolalof

This collection of information is reqguired by 37 CFR 1.31, 1.32 and 1.33. The information is required fo obiain or retain a benefit by the public which is 1o file {and by ths
USPTC Lo process)y an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This cofiection is estimated to {ake 3 minuies to compiate,
including gathering, preparing, and submitting the completed application form to the USPTQ. Time wilt vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Sificer, U.8. Patent and
Trademark Office, LLS. Department of Commerce, P.0O. Box 1450, Alexandria, VA 22313-145C. O NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-14584.

forms are submilled.

If you need assistance in completing the forrn, call 1-800-PTO-8199 and select oplion 2.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKETNO/TITLE |
12/048,634 03/14/2008 MIN HYUNG LEE 0850101
CONFIRMATION NO. 5263
25700 POA ACCEPTANCE LETTER
FARJAMI & FARJAMI LLP

26522 LA ALAMEDA AVENUE, SUITE 360

N AP0 TR
MISSION VIEJO, CA 92691 000000131338715

Date Mailed: 01/27/2022

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/20/2022.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/atesfai/

page 1 of 1
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/048,634 03/14/2008 MIN HYUNG LEE SUN.DH.427
CONFIRMATION NO. 5263
23557 POWER OF ATTORNEY NOTICE
SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOGIATION L
P.O. BOX 142950

GAINESVILLE, FL 32614

Date Mailed: 01/27/2022

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/20/2022.
« The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/atesfai/

page 1 of 1
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Case 2:22-ov-00178-IRG  Document 2 Fied 05/314/22 Page 1 of 1 PagelD # 43
AO 120 (Rev. 08/10)
TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following
[] Trademarks or [M Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:22-cv-178 5/26/2022 for the Eastern District of Texas, Marshall Division

PLAINTIFF DEFENDANT

VisionX Technologies, LLC Sony Group Corporation, Sony Corporation, Sony

Semiconductor Solutions Corporation, and Sony
Semiconductor Manufacturing Corporation
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,868,366 1/11/2011 Dongbu Hitek Co., Lid

2 8,035,143 10/11/2011 Dongbu Hitek Co., Ltd

3 7,867,808 1/11/2011 Dongbu Hitek Co., Lid

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director ~Copy 4—Case file copy
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