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I hereby declare that all statements made herein of my own-knowledge are true and that all
staternents 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 Seetion 1001 of Title 18 of the United States
Code, and that such willful false statements may J¢0pardzze the validity of the application or any
patent issued thereon,

[ hereby appoint all persons registered to practice before the Patent and Trademark Office

associated with Customer Number 23557 as my attorneys with full power of substitution
and revocation to prosecute this application and all divisions and continuations thereof and to
transact all business in the Patent and Trademark Office connected therewith.
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SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit under 35 U.S.C. §119 of Korean Patent Application
No. 10-2008-0109560, filed November 5, 2008, which is hereby incorporated by reference in its

entirety.

BACKGROUND

Generally, image sensors are semiconductor devices used to convert an optical image into
an electric signal. The image sensors are typically classified into a charge coupled device (CCD)
image sensor, which includes metal-oxide-semiconductor (MOS) capacitors closely adjacent to
each other to store charge carriers therein and transfer the charge carriers; and a complementary
MOS (CMOS) image sensor, which employs a switching mode to sequentially detect an output
of each unit pixel by MOS transistors, in which the MOS transistors are formed on a
semiconductor substrate corresponding to the unit pixels through a CMOS technology using
peripheral devices, such as a controller and a signal processor.

The CMOS image sensor often includes a color filter formed over a pixel array to
selectively supply light having a specific wavelength to a photodiode, thereby reproducing an
image. The photodiode may be formed by performing an ion implantation process in a
semiconductor substrate.

The CMOS image sensor according to the related art includes a transistor and a
photodiode formed on one surface of a semiconductor substrate, and includes a metal
interconnection formed over the photodiode and the transistor. However, the area of a light
receiving part is restricted due to the routing of the metal interconnection. Light incident onto the
light receiving part must pass through a multi-layer interlayer dielectric layer for the metal
interconnection such that the light can be supplied to the photodiode. Accordingly, light loss
occurs, so that the image sensitivity of the image sensor according to the related art may be
degraded.

Further, since the number of metal interconnection layers is restricted in order to shorten

an optical path from a micro-lens to a photodiode, design of the image sensor is restricted.

JASUN\DH\594\Application\as-filed.doc/jlr/sjk
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BRIEF SUMMARY

An embodiment provides an image sensor capable of receiving light through a backside
of a semiconductor substrate, which is formed with a metal interconnection layer on a frontside
thereof, such that the light can be incident onto a photodiode.

An embodiment provides an image sensor and a method for manufacturing the same, in
which a metal pad can be formed on a backside of a semiconductor substrate through a super via
such that the metal pad is electrically connected with a via metal of the super via while being
electrically insulated from the semiconductor substrate.

An embodiment provides an image sensor and a method for manufacturing the same, in
which a metal pad can be formed through a damascene scheme such that the metal pad makes
contact with a via metal projecting from a backside of a semiconductor substrate.

An embodiment provides an image sensor and a method for manufacturing the same, in
which a metal pad can be formed by projecting a portion of a via metal from a backside of a
semiconductor substrate and forming an insulating layer around the projection part such that the
metal pad is electrically connected to the via metal while being insulated from the semiconductor
substrate.

According to one embodiment, an image sensor includes a semiconductor substrate
formed on a first surface thereof with a readout circuitry and a photodiode area; a metal
interconnection layer formed on the first surface; a connection via metal extending from the first
surface to a second surface of the semiconductor substrate, the connection via metal having a
projection part projecting from the second surface; an insulating layer formed on the second
surface of the semiconductor substrate to expose the projection part while surrounding a portion
of a lateral side of the projection part; and a metal pad formed on the insulating layer such that
the metal pad covers the projection part.

According to another embodiment, an image sensor includes a semiconductor substrate
formed on a first surface thereof with a readout circuitry and a photodiode area; a metal
interconnection layer formed on the first surface; a connection via metal extending from the first
surface to a second surface of the semiconductor substrate, the connection via metal having a

projection part projecting from the second surface; a protective layer formed on the second

JASUN\DH\594\Application\as-filed.doc/jlr/sjk
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surface and having a trench to expose the projection part; and a metal pad formed in the trench so
that the metal pad is electrically connected to the projection part and insulated from the
semiconductor substrate.

According to one embodiment, a method for manufacturing an image sensor includes
forming a readout circuitry and a photodiode area on a first surface of a semiconductor substrate;
forming a connection via by etching the semiconductor substrate; forming a connection via metal
in the connection via; forming a metal interconnection layer on the first surface such that the
metal interconnection layer is electrically connected with the readout circuitry and the
connection via metal; forming a projection part by projecting a portion of the connection via
metal through a grinding process of a second surface of the semiconductor substrate; forming an
oxide layer, which exposes the projection part, on the second surface; and forming a metal pad
covering the projection part.

According to another embodiment, a method for manufacturing an image sensor includes
forming a readout circuitry and a photodiode area on a first surface of a semiconductor substrate;
forming a connection via by etching the semiconductor substrate; forming a connection via metal
in the connection via;, forming a metal interconnection layer on the first surface such that the
metal interconnection layer is electrically connected with the readout circuitry and the
connection via metal; forming a projection part by projecting a portion of the connection via
metal through a grinding process of a second surface of the semiconductor substrate; forming a
protective layer, which covers the projection part, on the second surface; forming a trench, which
exposes the projection part, on the protective layer; and forming a metal pad by filling metal in

the trench.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. 1 to 9 are cross-sectional views showing a method for manufacturing an image
sensor according to an embodiment; and
FIGS. 10 to 13 are cross-sectional views showing a method for manufacturing an image

sensor according to another embodiment.

JASUNADH\594\Application\as-filed.doc/jlr/sjk
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DETAILED DESCRIPTION

Hereinatfter, embodiments of an image sensor and a method for manufacturing the same
will be described in detail with reference to accompanying drawings.

In the description of embodiments, it will be understood that when a layer (or film) is
referred to as being ‘on/over’ another layer or substrate, it can be directly on/over another layer,
or intervening layers may also be present.

The thickness and size of layers shown in the drawings may be simplified or exaggerated
for the purpose of convenience or clarity. In addition, the size of each element may be reduced or
magnified from the real size thereof.

FIGS. 1 to 9 are cross-sectional views showing a method for manufacturing an image
sensor according to an embodiment.

A semiconductor substrate may include a wafer having a single crystalline structure, or a
silicon substrate in which an epitaxial layer is formed on a wafer,

As shown in FIG. 1, a readout circuitry may be formed on a semiconductor substrate 100.

The readout circuit may include a plurality of transistors 110.

The transistors may include a transfer transistor, a reset transistor, a drive transistor, and a
select transistor.

The readout circuitry may include a floating diffusion area formed by implanting
impurity ions into the semiconductor substrate 100 and an active area including a source/drain
area 103 for each transistor.

A photodiode area 105 is formed by implanting impurity ions into the active area defined
in the semiconductor substrate 100 corresponding to a pixel area. The photodiode area 105 may
be formed by implanting N-type impurities into a specific area corresponding to each pixel using
an ion implant process and a photolithography process.

The active area may be defined by an isolation layer pattern 101. The isolation layer
pattern 101 can be formed by filling an insulating material in a trench of the semiconductor
substrate 100.

An insulating layer 120 is formed on the semiconductor substrate 100 including the
transistors 110. The insulating layer 120 may be a pre-metal dielectric layer. The insulating layer

120 may include a single layer or a plurality of stacked layers.

JASUN\DH\394\Application\as-filed.doc/jlr/sjk
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At least one connection via 123 is formed in the insulating layer 120 and the
semiconductor substrate 100 such that the connection via 123 can be connected with a metal
interconnection.

The connection via 123 may be formed at a depth of 500im to 700um from a top surface
of the insulating layer 120. The connection via 123 may have a width of 1zm to 10/m.

Preferably, the connection via 123 may have a depth of 10im to 100m.

The connection via 123 may be formed through a reactive ion etching scheme.

A connection via metal 125 is formed in the connection via 123. The connection via
metal 125 electrically connects the transistors 110 with a metal pad to be formed in a subsequent
process.

As shown in FIG. 2, a via 128 and a via metal 129 connected to a transistor 110 can be
formed in the insulating layer 120.

The via 128 and the via metal 129 have a depth within the thickness of the insulating
layer 120.

The via 128 and the via metal 129 may be connected with a first metal interconnection
151 on the insulating layer 120,

A plurality of first metal interconnections 151 are formed on the insulating layer 120.

The first metal interconnections 151 may be electrically connected with at least one of the
connection via metal 125, the via metal 129, and the active area.

The connection via metal 125 and the via metal 129 may include at least one selected
from the group consisting of tungsten (W), copper (Cu), aluminum (Al), and silver (Ag). The
connection via metal 125 and the via metal 129 may be deposited through a chemical vapor
deposition (CVD), a physical vapor deposition (PVD), or an electro copper plating (ECP).

Titanium (Ti) -based materials or tantalum (Ta) -based materials may be used for a
diffusion barrier of the connection via metal 125 and the via metal 129. For example, the
diffusion barrier may include at least one of Ti, titanium nitride (TiN), Ta, tantalum nitride (TaN),

titanium silicon nitride (TiSiN), and tungsten nitride (WN).

JASUN\DH\S94\Applicatiom\as-filed.doc/jir/sjk
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If the connection via metal 125 includes metal different from that of the via metal 129,
the connection via 123 and the via 128 are not formed through one process, but different
processes.

If the connection via metal 125 and the via metal 129 include the same metal, the
connection via 123 and the via 128 may be simultaneously formed through one process. In this
case, since the connection via 123 and the via 128 have different depths, an etch stop layer may
be employed.

The first metal interconnections 151 may include a capacitor electrode.

As shown in FIG. 3, a metal interconnection layer 130 is formed on the insulating layer
120 including the first metal interconnections 151. The metal interconnection layer 130 can
include a stacked structure of second and third metal interconnections 152 and 153 and a
plurality of interlayer dielectric layers.

A protective layer 160 is formed on the entire surface of the metal interconnection layer
130 such that the protective layer 160 covers the entire surface of the metal interconnection layer
130.

The second and third metal interconnections 152 and 153 of the metal interconnection
layer 130 may be clectrically connected with the first metal interconnections 151.

The second and third metal interconnections 152 and 153 and the first metal
interconnections 151 may be formed in regions corresponding to the photodiode area 105. This is
because the image sensor according to the embodiments of the present invention receives light
through a backside of the semiconductor substrate 100. Accordingly, a metal routing design of
the metal interconnection layer 130 can be easily made, and the metal interconnection layer 130
can be variously designed.

The protective layer 160 may include at least one of a nitride layer, an oxide layer, and an
oxynitride layer.

The protective layer 160 protects a device when the backside of the semiconductor
substrate 100 is ground in the following process.

As shown in FIG. 4, the backside of the semiconductor substrate 100 is removed by a

predetermined thickness through a back grinding process to expose the connection via metal 125,

JASUNADH\594\Application\as-filed.doc/jlr/sjk
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The backside of the semiconductor substrate 100 can be etched through a dry etch
process such that an end of the connection via metal 125 forms a projection part 125a having a
predetermined height from the backside.

The projection part 125a inhibits the connection failure of the metal pad (which is formed
in the following process) and the connection via metal 125. In other words, the projection part
125a firmly maintains the electric connection of the metal pad and the connection via metal 125.

An insulating unit is formed to isolate the metal pad from the semiconductor substrate
100, such that the metal pad can be connected with only the connection via metal 125. The
insulating unit can be formed by using the projection part 125a.

As shown in FIG. 5, a liner oxide layer 170 is formed on the backside of the
semiconductor substrate 100.

The liner oxide layer 170 can have a thickness of 500 A to 2000 A. The liner oxide layer
170 has a thickness thinner than that of the projection part 125a, such that the profile of the liner
oxide layer 170 is formed along the projection part 125a.

The liner oxide layer 170 may be a TEOS layer.

As shown in FIG. 6, photoresist is coated on the liner oxide layer 170, and then subject to
a reflow process such that the liner oxide layer 170 corresponding to the projection part 125a can
be exposed.

The photoresist 175 is formed at a thickness thinner than the projection height of the
projection part 125a such that the photoresist 175 can flow down from the projection part 125a
through the reflow process. Accordingly, the projection part 125 can be smoothly exposed.

Thereafter, the photoresist 175 is cured through a bake process.

As shown in FIG. 7, an etch back process is performed with the photoresist 175
protecting the liner oxide layer 170 on the regions corresponding to the photodiode 105.
Accordingly, the exposed portion of the liner oxide layer 170 is removed to expose the projection
part 125a.

Thereafter, the photoresist 175 is removed through an ashing process.

Accordingly, the projection part 125a of the connection via metal 125 protrudes from the
backside of the semiconductor substrate 100, and the liner oxide layer 170 is formed on the

entire surface of the backside except for a top of the projection part 125a.

JASUN\DH\594\A pplication\as-filed.doc/jlr/sjk
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The liner oxide layer 170 may be formed at a portion of the projection part 125a
protruding from the backside of the semiconductor substrate 100.

The liner oxide layer 170 partially surrounds a lateral side of the projection part 125a.
The liner oxide layer 170 can cover an upper lateral portion of the projection part 125a.

As shown in FIG. 8, a metal pad 180 is formed to cover the projection part 125a.

The metal pad 180 may include one selected from the metal group consisting of Al, Co,
W, Ti, Ta, and Cu.

The metal pad 180 may be formed by pattering a metal layer through a photolithography
process after the metal layer has been deposited on the entire backside of the semiconductor
substrate 100,

Thereafter, as shown in FIG. 9, a protective layer 191 is formed on the backside of the
semiconductor substrate 100 and selectively etched to open (expose) the metal pad 180.

The protective layer 191 can include at least one of an oxide layer and a nitride layer.

A color filter 193 can be formed on the protective layer 191 corresponding to the
photodiode area 105, and a micro-lens 195 can be formed on the color filter 193.

The color filter 193 can include a red color filter, a green color filter, and a blue color
filter.

The image sensor according to an embodiment allows light to be incident onto the
photodiode area 105 after receiving the light through the backside of the semiconductor substrate
100, thereby shortening an optical path to reduce light loss and improve image sensitivity.

According to the image sensor of an embodiment, the metal pad 180 is formed on the
backside of the semiconductor substrate 100 such that the metal pad 180 is insulated from the
semiconductor substrate 100 while making contact with the connection via metal 125 in the
super via (connection via 123). Since the metal pad 180 having superior quality can be formed
on a common wafer instead of a high-price silicon on insulator (SOI) wafer in order to insulate
the semiconductor substrate 100 from the metal pad 180, the manufacturing cost can be reduced.

FIGS. 10 to 13 are cross-sectional views showing the manufacturing process of an image
sensor according to another embodiment.

The manufacturing process of the image sensor according to the embodiment shown

beginning at FIG. 10 can employ the processes of FIGS. 1 to 4.

JASUN\DH\$94\Application\as-filed.doc/jlr/sik
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As shown in FIG. 10, an oxide layer 210 is formed on the entire surface of the
semiconductor substrate 100 having the projection part 125a, and a nitride layer 220 is formed
on the oxide layer 210, thereby forming a protective layer 200 including the oxide layer 210 and
the nitride layer 220.

Since the oxide layer 210 covers the projection part 125a, the oxide layer 210 may have a
thickness thicker than the protrusion height of the projection part 125a.

As shown in FIG. 11, the protective layer 200 in a region corresponding to the projection
part 125a is etched, thereby forming a trench 211 to expose the projection part 125a. In this case,
the oxide layer 210 remains by a predetermined thickness from the backside of the
semiconductor substrate 100 so that the trench 211 does not expose the semiconductor substrate
100.

Accordingly, the projection part 125a protrudes from an internal bottom surface of the
trench 211.

As shown in FIG. 12, after forming a metal layer on the protective layer 200 having the
trench 211, the metal layer is ground (using, for example, chemical mechanical processing) until
the nitride layer 220 of the protective layer 200 is exposed, thereby forming a metal pad 230
filled in the trench 211.

In one embodiment, the metal layer may be formed by plating Cu on the protective layer
200 through an electroplating technique. The metal layer may be formed by depositing other
metal on the protective layer 200 in addition to, or in place of, Cu.

The metal pad 230 may include one selected from the metal group consisting of Al, Co,
W, Ti, Ta, and Cu.

Thus, the process of forming the protective layer 200 and a pad opening process can be
simultaneously performed while forming the metal pad 230.

As shown in FIG. 13, a color filter 250 can be formed on the protective layer 200 in a
region corresponding to a pixel area, and a micro-lens 260 may be formed on the color filter 250.

The color filter 250 can include a red color filter, a green color filter, and a blue color

filter.
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The image sensor according to an embodiment allows light to be incident onto the
photodiode area 105 after receiving the light through the backside of the semiconductor substrate
100, thereby shortening an optical path to reduce light loss and improve image sensitivity.

According to the image sensor of an embodiment, the metal pad 230 is formed on the
backside of the semiconductor substrate 100 such that the metal pad 230 is insulated from the
semiconductor substrate 100 while making contact with a super via (via connection metal 125).
Since the metal pad 230 having superior quality can be formed by using a common wafer instead
of high-price silicon on insulator (SOI) in order to insulate the semiconductor substrate 100 from
the metal pad 230, the manufacturing cost can be reduced.

According to the image sensor of an embodiment, the metal pad 230 can be formed on
the backside of the semiconductor substrate 100 through a damascene process, thereby forming
the protective layer 200 while forming the metal pad 230. Accordingly, the manufacturing
process can be simplified and easily performed.

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.
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CLAIMS

What is claimed is:

1. An image sensor comprising:

a semiconductor substrate formed on a first surface thereof with a readout circuitry and a
photodiode area,

a metal interconnection layer formed on the first surface;

a connection via metal extending from the first surface to a second surface of the
semiconductor substrate, the connection via metal having a projection part projecting from the
second surface;

an insulating layer formed on the second surface of the semiconductor substrate to
expose the projection part while surrounding a portion of a lateral side of the projection part; and

a metal pad formed on the insulating layer such that the metal pad covers the projection

part.

2. The image sensor of claim 1, wherein the insulating layer has a thickness thinner

than a projection height of the projection part.

3.  The image sensor of claim 1, wherein the insulating layer comprises a TEOS layer.

4, The image sensor of claim 1, wherein the insulating layer is formed on a portion

of the projection part extending from the second surface.

5. The image sensor of claim 1, further comprising:
a protective layer formed over the insulating layer; and
a micro-lens formed on the protective layer in a region corresponding to the photodiode

area.

6. An image sensor comprising:
a semiconductor substrate formed on a first surface thereof with a readout circuitry and a

photodiode area;

JASUNADH\594\A pplication\as-filed.doc/jlr/sik
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a metal interconnection layer formed on the first surface;

a connection via metal extending from the first surface to a second surface of the
semiconductor substrate, the connection via metal having a projection part projecting from the
second surface;

a protective layer formed on the second surface, wherein the protective layer has a

trench exposing the projection part; and
a metal pad formed in the trench so that the metal pad is electrically connected to the

projection part, while being insulated from the semiconductor substrate.

7. The image sensor of claim 6, further comprising a micro-lens formed on the

protective layer in a region corresponding to the photodiode area.

8. The image sensor of claim 6, wherein the protective layer comprises an oxide

layer formed on the second surface and a nitride layer formed on the oxide layer.

9. The image sensor of claim 8, wherein the oxide layer has a thickness thicker than

a projection height of the projection part.

10. The image sensor of claim 6, wherein a portion of the protective layer is

interposed between the metal pad and the semiconductor substrate.

11. A method for manufacturing an image sensor, the method comprising:

forming a readout circuitry and a photodiode area on a first surface of a semiconductor
substrate;

forming a connection via by etching the semiconductor substrate;

forming a connection via metal in the connection via;

forming a metal interconnection layer on the first surface such that the metal
interconnection layer is electrically connected with the readout circuitry and the connection via

metal;
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forming a projection part by projecting a portion of the connection via metal from the
semiconductor substrate through performing a grinding process of a second surface of the
semiconductor substrate;

forming an oxide layer, which exposes the projection part, on the second surface; and

forming a metal pad covering the projection part.

12.  The method of claim 11, wherein the forming of the oxide layer, which exposes
the projection part, on the second surface comprises:

forming the oxide layer on an entire portion of the second surface including along a
profile of the projection part;

coating a photoresist on the oxide layer;

exposing the oxide layer at the projection part by reflowing the photoresist;

exposing the projection part by removing the oxide layer through an etch-back process
using the reflown photoresist as an etch mask; and

removing the reflown photoresist.

13.  The method of claim 12, wherein the oxide layer and the photoresist have a

thickness thinner than a projection height of the projection part.

14.  The method of claim 11, further comprising:
forming a protective layer exposing the metal pad on the oxide layer; and

forming a micro-lens on the protective layer in a region corresponding to the photodiode

area.
15. A method for manufacturing an image sensor, the method comprising:
forming a readout circuitry and a photodiode area on a first surface of a semiconductor
substrate;

forming a connection via by etching the semiconductor substrate;

forming a connection via metal in the connection via;

JASUN\DH\594\A pplication\as-filed.doc/jlr/sik
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forming a metal interconnection layer on the first surface such that the metal
interconnection layer is electrically connected with the readout circuitry and the connection via
metal;

forming a projection part by projecting a portion of the connection via metal from the
semiconductor substrate through performing a grinding process of a second surface of the
semiconductor substrate;

forming a protective layer covering the projection part on the second surface;

forming a trench on the protective layer, the trench exposing the projection part; and

forming a metal pad by filling metal in the trench.

16.  The method of claim 15, wherein the trench is formed such that a portion of the

protective layer remains on a bottom surface of the trench.

17.  The method of claim 15, further comprising forming a micro-lens on the

protective layer in a region corresponding to the photodiode area.
18.  The method of claim 15, wherein the forming of the protective layer comprises:
forming an oxide layer having a thickness thicker than a projection height of the

projection part on the second surface; and

forming a nitride layer on the oxide layer.
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ABSTRACT

Disclosed are an image sensor and a method for manufacturing the same. The image
sensor includes a semiconductor substrate formed on a first surface thereof with a readout
circuitry and a photodiode area; a metal interconnection layer formed on the first surface; a
connection via metal extending from the first surface to a second surface of the semiconductor
substrate, the connection via metal having a projection part projecting from the second surface;
an insulating layer formed on the first surface of the semiconductor substrate to expose the
projection part while surrounding a portion of a lateral side of the projection part; and a metal
pad formed on the insulating layer such that the metal pad covers the projection part, thereby

shortening an optical path to reduce light loss and improve image sensitivity.

TASUN\DH\594\Application\as-filed.doc/jlt/sjk

Ex. 1002 - Page 24



FI1G. 1

FIG. 2

Ex. 1002 - Page 25



SESEEEAEAEESN e e e e e e e e s e e e e e e —160
40—\ NN INNNNY
153—T1 \ N INANNNN
B S Y I Y Y Y 130

—129
—120
128
~—103
100
125a
~+—100
BN /ﬁaLmB
—128
1 ~+—120
& \‘ltﬁ129
152— K [NNNN £ N I NSNS\ NN NN 130
153 — - e e——— NSNS NNNNNNY
1 40— (NN NN

Ex. 1002 - Page 26



170

100

R i —103
1—128
%:4’—1 20
—129

N \N
15— NSV N 7 A Y &Y 130
I'4
15— B £ \Y —_—, J
140—E, . 9 NN
,,,,,,,,,,,,, LT T Tt T ,*.’,L't'”Pff"'fs"*nf'»frffr»f""f*ft.fr*ftW160
125a
170
............................................................. 175

Ex. 1002 - Page 27



180 180

——100

128
o — i
151 ————k N N N
152—K NANN] NN N Y N " 130
150 Y S N N N Y J
140— NN\ NN

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 160
FIG. 8

Ex. 1002 - Page 28



105

180 193 180 rof

\ \
i o/l

rrrrrrrrrrrrrrrrrrrrrrrrr L e T S S S S S S A
++++++++++++++++++++++++++++++++++++++++++++

125a
/

020
1o O}zoo

-+—100

™ /ﬁ[ 103
128

%l ~+—120
, ~—129

N N
SNNSNV NNNY
130
ANNAN B NNNNN
v NN
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +’r*r.r*+*v"+'«'r*e“_/d1 60

FIG. 10

Ex. 1002 - Page 29



211
125a

108
E éffw 20
¥ 129

105

152Ky B € R NN NN NN 130
15— BRRSS [N N NNNNN B NNNNAN
140—K, S . . NN
....................................................................................... —160
FIG. 11
211
230 1
125a
7 3220
DR e ~4—210

NI
o4
51— ——F J
152 — R NN N N NN [N
E— Ry S N N N\
A

+ +
++++++++++++++++++++++++++++++++++++++++++++

Ex. 1002 - Page 30

}200



260

250 211

v /v =220
. . . 210

100

I s =Y N N I SN AN Y AN
15— ST N N I E |
140— R, NN

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

+++++ o+ L S T R I I o o+ o+ d
I R S SR S S I SO SO SO SN S, SR SR SN SO T T T SO O ST ST S T S S S S S S S S S S

+
bt

FIG. 13

Ex. 1002 - Page 31

}200



11/02/09

PTO/SB/06 (12-04)

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 ynless it displays a valid OMB control number.

»

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", .
*** |f the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3".

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875
. 12/610,518
APPLICATION AS FILED ~ PART I 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), (b), or (c)) N/A N/A N/A N/A 330
SEARCH FEE
(37 CFR 1.16(K), (), or (m)) N/A N/A N/A N/A 540
EXAMINATION FEE
(37 CFR1.16(0). (3, or (@) N/A N/A N/A N/A 220
TOTAL CLAIMS . _ _
(37 CFR 1.16(1)) 18 minus 20 = X 26= or | X 52=
INDEPENDENT CLAIMS R _ -
(37 CFR 1.16(h)) 4 minug 3_= 1 1 X 1102 X 220= 220
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional
50 sheets or fraction thereof. See
FR1.
(37 CFR 1.18(s)) 35 U.5.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) N/A N/A
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1310
APPLICATION AS AMENDED - PART 1l
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY EXTRA RATE®) TeE®) RATE (9) et
= AMENDMENT PAID FOR
w Total N R e . - OR -
Z | @7 crr 1160 Minus - |F X = x - =
Z | Independent |, ; e = = =
Y | @7 crr 1160 Minus = X = or | X =
<« | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL or TOTAL
ADD'T FEE R ADDTFEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
o AFTER PREVIOUSLY EXTRA RATE ($) e RATE (8) Jri
s AMENDMENT PAID FOR EE®)
fre}
Total . " - “ . OR =
§ (37 CFR 1.16()) Minus = X = X =
Independent .
w . v = = =
= | 37cFR 1160 Minus X or | X
< ["Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL or TOTAL
ADD'T FEE ADD'T FEE

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. Patent
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 22313-1460.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Ex. 1002 - Page 32



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 FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAII\/[SI IND CLAIMSl
12/610,518 11/02/2009 2811 1310 SUN.DH.594 18 4
CONFIRMATION NO. 1593
23557 FILING RECEIPT
SALIWANCHIK LLOYD & SALIWANCHIK
A PROFESSIONAL ASSOCIATION T AR LAV AR
PO Box 142950 000000038700149

GAINESVILLE, FL 32614
Date Mailed: 11/16/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
HOON JANG, Chungbuk, KOREA, REPUBLIC OF;
Power of Attorney: The patent practitioners associated with Customer Number 23557

Domestic Priority data as claimed by applicant

Foreign Applications
REPUBLIC OF KOREA 10-2008-0109560 11/05/2008

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 11/10/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/610,518

Projected Publication Date: 05/06/2010
Non-Publication Request: No

Early Publication Request: No

page 1 of 3

Ex. 1002 - Page 33



Title

SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME
Preliminary Class

257

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

page 2 of 3

Ex. 1002 - Page 34



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).

page 3 of 3

Ex. 1002 - Page 35



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

Property Office.

= # H s 10-2008-0109560
Application Number

= & 4@ & ¢ : 2008= 118 05¢
Filing Date NOV. 05, 2008

£ 2 ol 1 FAZAI SE5101€
Applicant(s) Dongbu HiTek Co., Ltd.

20004 128 o7<

—E— a % =}
COMMISSIONER 423275}

Ex. 1002 - Page 36



- e
o M 02 [ [ B
02 e e o re A4 £ 0%
—- = e = =~ g g
|’:_U [ ol
in

e
o
re
]
U]

™
0y
it}
0e
on
i
e
ol

T W & oz oo o
MO0 og 0@ = lo lo
T oon lo — =
ol 02 A
UL M
T g 0
oy o g
“\:J_ et Wl

m
i

[AAAH2]
SEEEL
0763

ssiae

T3 AL EFCHOIE

1-1888-000857-5

sles
9-1998-000616-9

2007-040671-5

OIDIAI & & 1 M= 2

s 2

: 2008-11-05

image sensor and method for fabricating the same

Xt
(=]

Hol

JANG, HOON
750710-1XXXXXX
360-820

SHEC TN 4T

102-1402
KR
37

SEHEROA HESLC

33-1

Ex. 1002 - Page 37

T EY¥S 1264 SH2X0HITE

Ql
Ok
J

e



0 i
31 il
g Fal
18 g

723,000 &

33-2

38,000 &
o &
0 &

685,000 &

Ex. 1002 - Page 38

M= 27X 2008-11-05



: 2008-11-05

Mz 2X

[£.9FA]

2]
=

i

A A

)91 4

L

[

e
WA=, A 1 A elEcks HE % EEriols

|

A

4

jy

i

14

B
Hr

dAA ez d 3 FRe dolE £ #

[s]

=

= %

=
=8 AR

1

E toleE

3L
-

tod

[

T4

el

A
s 1T

oe] ) A1A]

o
anl

33-3
Ex. 1002 - Page 39



Mz 27 0 2008-11-05
(1A

p—
M
ol
1o
o
o
Sl

ojul x| MlAl 2 I A|ZE WH{image sensor and method for fabricating the

[7] &40t
<> Al = oluA] Al 2 T AlE el #E ol
(A7 =]
<2 Autd o7 oluj#] AlAE 33 o3 (optical image)d A7|AEE HIAF
= ded A2, AE EAM0Simetaloxide-silicon) 7HFA H (capacitor) 7}

Mz e e HA dorA et 7t A B A G olFH = o
FZ2E A2 A(CCD: charge coupled device)$} Alo] & Z(control circuit) 2 Az
3 Z(signal processing circuit)g FRIZ Ag-she ARZACMS) 7| &5 o4
dto] gtas /e BEA EAALHE BB oAE ol&dtd AuAd 8L

2ot ~9x gaL LT W2 A(CHOS: complementary MOS) o]m)®]  AlA7}F

<3> Aukzl o

& @Aste] 54 B3s A94oE IE ol E(photodiode)o] HEgo A
ollAE AdstE e AYEL I LRG0l EE A W] o]ZF<]
33-4

Ex. 1002 - Page 40



<>

<S>

<6

<7>

M= 27X 2008-11-05

Eg, melAR dEolA] LEHelERX S F ARE Eo]7] HA=

Ao S Aol strE ojulA Aol AAC B Aol mE= EAde]

(el Wsl
(s 2staz sh= #A
AAjeE AR 25 WdSe] A" WA U] Widke R 3t 2

E ol ER F2 dAATIE omA AAE AlF T

T4 Aot BnA 9y Ar7jd oz A WA Greidele] HlohEdy A7) H
33-5

Ex. 1002 - Page 41



: 2008-11-05

Mz 2X

My

3
4

Ar

<8

Ho

o

1w

o

<9>

s

AT 3

o)

=

ulohE49 7]

1

X
I Az Py

=

=1

GERE

= o
.

af

5

37

gﬂ C =
—=

Gkl BIoA v9y) Ar)Ho s ddsd
dEHE 55

>
=

qog 7
o},

s
W

[} )

T, 47 WA

i

Eal

Hj

S
=y

<10

A4

(]

o
ToH

=h!

il

3

L=

<1l

A

il

33-6
Ex. 1002 - Page 42



: 2008-11-05

Mz 2X

Ao g

Al
=

<12

B
)

B
-
e

4
yat

ujop el &7

EEERHED

<
ES

7] Al 1" el A7) gl =ok

D

A4r

B

F

4r
§]a!

Aldol wE ejulA] Al A

Al
=

<13

sz HrHe

o)
S

ol A7) #Eof

] Al 2HE Anfsto]

)

ils]
o

z
o
ol

i ]

Ar

i

JJ

~
e

33-7

Ex. 1002 - Page 43



<14

<15>

<16>

<18>

Mz 24 : 2008-11-05

(23]

AN o] B2 o0 WAL BEA AR Ao FHce EE Tl

ER 32 SANFCEAR F AR dojE 29 F

B

A& Fo)a oA AEE

A7 = B ).

AAdol] & ojulA A

rle
=
H1

METIE EE P Bl

A=A 7t AAE e 55 des @

ok,

@tk olul, wEA JR F4 Ao

2 HAANF 7] Yste] 17}9] S0I(silicon on insulator) 7]9& A}R3A &1 o

wAel ol E Agate] FFe] B4 =2 FHT £ QomE u§o] Az

= EN7F U,

AAlelol] mhE olmlA Al A Z)Ee) djHd FEIEE Helal 34

& olgdtel GRFOEA B4 EE FHAT FAO BIGE G4 5 Ao

oH
1

F7gol hketan gol

=

RIS

CEEIERERCEIE EEREES

AN B ol AMA R 1 AZPEE AFE BAL A} 349

ek

=

=
N9 Aol AelA, 2 59 /9 (onfover)"l IUHE Ao /1A

Hie Aol o), A/Honfover)E AR (directly)F B U2 FL AAEA

fllo

(indirectly) FAHE= AL Z5F Lo

33-8

Ex. 1002 - Page 44



<19>

<20

<21

<23

<24

<25

<26

M= 27X 2008-11-05

% 948e Asel $3 A0

S

S04 259 FAY 2= 499 ¥

AEAY e AEgder TAHGY g 4 ek I AAINE

= 1WA = gE AAdd mE oA MM Az 3AL RoFE ©d
=Eot

7] HEokx B2 B4 EdAAH10)S 23T 5 Uk

A7) B4o] EdAAH(110)s EHdAHEHAAH (Transfer transistor),
g ME A A ~E(Reset transistor), Z=dto]HEMNAAEH(Drive transistor), A€
Ef R ~E(Select transistor)® E@ste] AT & Yo},

Lo A I =S

o

25 A7l weA 7)9100)d] B4R o] 2o] FelE

of 4" ZZHUFA 99 (Floating Difusion area) & 47 24 EHA2EHI O

b

@ 2oy/E22) A(103)& Egete o

I

3

ills

ZEE 7 AU

=)

Ha odde] dhEA] Z]F(10000d] AHeod oA

Aul
ofl
JH
=2
e
o
140
o
2,
ro

N
1o

stel X E rholeE 491058 FART. Y] EE ToleE(105) 99 LR

gl T (photo lithography) +78 2 AZ&E(implant) &4& o] &3t 7 4

33-9

Ex. 1002 - Page 45



<28

<29

<30

<31

<32

<33>

<34

<35>

M= 27X 2008-11-05

Aol e 54 g9ol NG BEES FUse] 24T 5 Ao,
A7) AEB Gee 24 de AR o8 Beld & on, 47 &

2 Ag] HE(0DS e 73] dAE Edxe] Ao 2do] mign]oe] AW

=
A7 B9 EHALH110) 9 dA" A7) dhA J]3(100) Aol A 1
AAd(120) 0] FAHEAG. A7) A 1 24949(120)2 PMD(pre metal dielectric)9<

A71 A 1 A1) 3 AV dwA 1 100)0] S5 wids dEE F

oj& shite] oE wWep(123)7) FA =T

47 A4 Hel(123)E 2% W4E 34 Aod EANAHE 4740w

o
™
ra
i,
E
[»3
2
—
()
»
e}
E
L
Ir
2
i
2
st
i,
r8.
A8
=
[\
<
o
ra
lo
!
-
v
w
4
o)
(]
B

of Bolz JHE & gk 47 A woh123)e) FL -l0m= FRE 5 U},
sheb s, 7] 92 Hok(123)9] Zol 10-100m= ¥4E + 9o,

271 dA uleop(123)= WS4l o] 2 A Z(reactive ion etching) §o® 27}

A7) A7 wleb(123) Wolls 92 Hlop 24 (125)] FA AT

H

20] =AIG vpel o), Y] EdAAH110)% FAFE Hlop(128) o

33-10

Ex. 1002 - Page 46



<36

<38>

<30

<d (=

<di=

<d42>

<43

M= 27X 2008-11-05

Hlo} F4(129)0] FAHTE.

A7) meb(128) E A7) Hlob F4(120)2 47 A 1 Ad920) e FAE
dA e 89 e dole At

A7) wlob(128) 2 A7) Hlel TL(120)2 Al 1 AAT(120) 4] A 1 &
i1 49 5 A

A71 A 1 AEAEH(120) Aol Al 1 24 WA (15D Ee] dAE Y.

B
S

A7 A1 25 A DES A7) 9Z blof F4(125), A7) Hlo}
(129) 2 47 de)B dd 3 Holk suye A7jdez dAAd 5 g},
7] A2 plo} FE(126) 9 vlol FEH(129)e 2 ¥{aE(W), el (Cu),

bl

FRAFAD P LGS T 24 2504 Add AolE s
4 9o, CWD{(Chemical Vapor Deposition), PVD(Physical Vapor Deposition),
ECP(Electro Copper Plating) 5% WHE &3 234 & ).

A7) A mlop 2£(125) B Hlop w5 (120)8] #qt WAF O Ti T Ta
ALl =4l AAREE 4 A, dE Eof, &4 IAHeE Ti, TiN, Ta, TaN,

TiSIN 2 WN 3 A% shE 234 5 ok

33-11

Ex. 1002 - Page 47



<45

<46

<48

<49

<50

Mz 24 : 2008-11-05
2 AE. A7) A7 Aok 2 A7) dleh128)E BYUE FHNA Tuel 4
2 5% Q. ol A%, 7] @A Hek(123) B A7 ulek(128)9] BolA A= o
208 47 3AF 5 AEse] ST 5 A,
471 A1 E% MASDES ARANE A& Tge F g

& 3o m=AIR Wkl o], A Al 1 54 wdAsDEel 34" A A1

AAC(120) ol &

S

HA(152, 153)E 2 549 SHddA9Ee 4Fd FF
H) A (130)2 HAISET).
A7 25 AF1830)S G5 Al Baw(160)& FAeT.

A7 58 WASA30Y F4 WAaES AV A 1 F% Wdasn s AF

A7 F4 WA E(162, 163)F A Al 74 W d(15D2 XE fols
G tfgst PR BAY £ Qom, o Axde] BE oA A7}

v g AE AEsta 17 wEeld. ol2X, F4 widF 3009 «g o4

o,
~
e
fois
s
:\
[y
&
ole}
i,
by

o
e
B

1)

1=}
S
>,
i
Lo

[u)

o,

N
A
2
Fr
ol
i)
v
o
H
st
gk

A7 RET(160)2 3 wvr=A 7]19100) ¥ (backside) ddvpr] AAE

Logell mAE wRel o], ] WAl J]E(100)9] WS Ank(back

33-12

Ex. 1002 - Page 48



<52

<53

<54

<57>

<58>

Mz 24 : 2008-11-05
grinding)dte] 44T FARF A7ste] 47 G2 "o} 51255 =AU

A7) 2EH200E FF F4%E 55 A9 92 vjep 54(125)9 A

e, A7) 2EF(12Ba)E olgste 54 Fee BEA 71R(100)& A=
ofol&do)A(isolation) N 4 sl A FaAE& FAANLEZN 55 e o

Hlo} 54:(125)e7 @24 & Y=F ).
T bl =AIG vkl o), A7) WA 7]E(100) 9] sjwe] 4 AT o3

shel . aho]y AHshEH(170) S )

]o
)
o
B

471 gold B (170)9] FAE 500~2000A )Tk, A7) gleld stgdt
(170)& 47 E2%(120a)9 FAEC gkAl FAs, 37 gold A= (170) 0]
A7) EE&F(125a)8 met 229 o] HAHEE jho),

7] ol 2haluh(170)2 TROSH Y 4= glt},

= 6o E=A[R whel o], A7) gheju] ALEtH(170) Aol EEHAXE

ol
Kl

"Hati IEIHAZEADR)E fEEPAIG. A7 2E25(120%a)¢ d335t=

e
Sus

o] ol slE(170)¢] E8jd 5 YE=E dr.

A7l REHYAXEATS) Y FAT A7l 2502080 EF E0)Rn $k

33-13

Ex. 1002 - Page 49



HZE 2X : 2008-11-05
c A7 REAAREAT L HEE A o8 4] EE5(125a)
A 8 WHoEA 7] E2F(12%a)7 AALA EEd F UES

=

o},
<60 0]_5—, *]‘7] 3z

TEHAAEN7D)E Wl ste] AsA 7T,

<61> E 70] =AE vheh o], A7) TEHAAEATS) AR o X u(etch
back)@th. o]ER, =g ghojy AR (170)% AAstd 4] 2EF(12a)F

=EADG
<62> o] % 7] TEHALETLE 4 348 ToE AAZT
<63 o|Z M, 7] v A

713010034 wjHol= 27 d4 ble} 55019569 =
Z28(1%5a) 7} E250, A7) E25(1250)2 A wjd Add goly rger
(170)] A5 Q)

<64 A7) vl /:iﬂ

719(100) ¥l e 2 2 E A7 E225(125a)9 43x= A7) #o)

Y 28 (170)0] A o] 9l

<65> 471 2teld e (170)2 7] EEF(12a)9 FHY 48E 24Y. 4
71 ghold 4EEr(170)2 4] EE5(126a) 595 o 92 FHdT.

<66 5 ogo] EAR He 2ol 47 BER(1250)E UES 35 AS(120)E 9
APt

<67 A7] 54 FE(180)s ¢Fo

= g4 OB MY 48 d942 ¢ oy
<68> 271 4% A=(180) = A7) WA Z1(100) WY AW F459E T2s)
33-14

Ex. 1002 - Page 50



<69

<71>

<72

<73

<74

Mz 24 : 2008-11-05

IEEEETET IR L

=
et
>
il
S
=)
tlo
b
tm
s
by
LI
e

4
ol
o
ol
o
of

o]F L 9o Z=AS vpel Zre], A7) wrmA] 7)B(100) €] BE9(19

D& gAdsta, 47 RET9)E MdEdoz A7tste] 47 55 FHE(180)E

A7 REE(191)2 das 9 dgd F g § 5 g
£, ¥YEGo]E 99105 tiste 7] HEE(191) o dudy
(193)2 gA38ta, A7) ZelZE(193) Ao wo]aE AA(195)8 F s},

471 ZAeZE193)= A4 A gy, =4 Zdedy 3 FA AedEE X

¥
frl

AAdo] wE olmx AlAE W AW(100)9] wiHoE FHste] %

Holet GAU0RE F& YAAROEA F 2 LojE Fo] F 8L

il
=

i oA A=g FANTIE B

Aol mhE ojulA] Al

rr

Al 718 (100) S Wil A freinjelel @z

Hlok(123) 9k AEETA WA 7]18(100)7F HAHE 545 HE(130E FAAE

ojef, w=A  ZlH00)d & osj=(1s0)E "ZAANA7] 98t a7

S0I(silicon on insulator) 7]¥-& AR&SFA] G LerHel fols & AR&She] <&
o 24 =2 JAT F gJoug Hgo] APEHE 7 Qo

0 WA = 132 dAldel @& oluA AlMe Alx 4L RAF= &

33-15

Ex. 1002 - Page 51



< 76>

<78>

<79

<80

<81>

<82~

Mz 24 : 2008-11-05

AAlelo] wE ojulx] AAE Az AoA], = 1 WA = 49 Az T3
& Y},

T 100 EAIE wle} Zo], EE&E(126a)7 9 vEAl 7]#(100) AR
2FEEH(210)S @Askn, A7) AFEH(210) Aol B (220)S FAst A7) 4
SEH(210) € 3] A9(220)S EgsE BEE(20002 FA4FT.

A7) (210 A7l EEH(1265a)8 295 FAHER, A7) ddu

=

(2109 FAE 47 E23(125)9 Z& TolRtt T4 34

St BEZ AZse] 47 EE2H(12%a)E2 =AY E EdAA(211)E + T
ol , A7) EAA2IDE A7 v x4 7]E(100)S =EAYA GEE WA 7

upebad, A7) EQAA(21D) W Atgd o 2R E25(125a)7F EE5 A

o},
T 120 Z=AIGE ukel o], A7) EAX (21D dAE BEE(200) Ao &
e P35 A FETE Ar] 2320009 AT (220)0] =g usA

dAupste] A7) EQA(211) o dE@E 54 A=(230E F4%).
A7) FLeao e A TEY o8 HEI(200) A ZFste] oA

& g it A7l 2592 e o9Y HE S5 RET0) Aol 5 Fee

33-16

Ex. 1002 - Page 52



<84

<85>

<86

<87

<88~

<89

M= 27X 2008-11-05

A7 w5 =30 ¢FvE, 2EE, 329, golgg, 3EgF 2 7

ofF, &= 139 E=AIS mheh o], 7] BEE(200) e FA g e

HE(250)8 dAdsta, 7] AelHE(250) Ao mlolaz AAE(60)E FJAT F

47 A WABOE AN AeUE, =4 AUy D 34 AeJUHE X

o244, AAdod wE oluA AAE d9xA ZT(100)] wiHoer 335}

rn»

£

XE tole e G052 FE YAAFHCEA F FEY dolg 2o ¥
A& Folx ouA PEE FIA7IE AR ot

Arefo] mpE ojulAd] AAME TRA 7](100) 9 WA T vopst &
HAA BEA JR100F HAEE F4 HE(280)8 AT o, WA 7]
(100 4 A=(230)8 ZAAZ17] A8t 17+9] SO0l(silicon on insulator)

7S AHEEHA A 2

(e

s

WAl ol & Agsiel GEY B4 Ao 94 5

gops ugo] AgHE w7 o

Lok, AAlde] wE olulA] AAE WA 7]F(100) 4 #HiFe] 54 A=

33-17

Ex. 1002 - Page 53



s 2

© 2008-11-05
TS olgst FMTeRA S5 A=(230)E AT FA

R IR B B 1 B o B

N% woplA B4 A4 7

33-18

Ex. 1002 - Page 54



1 2008-11-05

Mz 2X

(A7 1

B

A7 A 1A A

k)
7

—_—

)
K
il
A
1

sl
Bl
1

s

il

ZA v1e] A 2% AollA] A

jant

~
e

.
o

o
4

iy
=
4r

A 18] Qle) A,

i
o

T% 3]

3

¢

o AefA,

g

A1

33-19

Ex. 1002 - Page 55



: 2008-11-05

Mz 2X

Al 1ol fdefA],

S
il
of

& 5l

(4

o flojA,

@

A1

970 §49 vpo)

L
.

%

% o)g

(7% 6]

Ao

gl
4r

e

2 ulo}

&)
K
K
il

N
1

Bt
1

_

o+

33-20

Ex. 1002 - Page 56



RMZE QA : 2008-11-05

Al gl 1ol

7] e FAE A7) BERd Esgolun FAR A& 540z 3

Tl

= olulA AlA,

33-21

Ex. 1002 - Page 57



1 2008-11-05

Mz 2X

o deiA,

3

.
A7) 3% Hesh A7) wEA 7@ Aolo] Alole] 7] wEthel

(4% 10]
A6

3k 11]

"+

Ko

[

3= 8l L EVo

/3
S

}

Tt o

ZA 71k Al 19 Al ¢

A
= 94

ol
ZO

sze A7)z

o
ES

71 A 14 Aol 47 glEo}

o

w5
)

e
~
e

]
L]
i
!

A7 Al 2" el 47

w
Ar
s
A1
TH

il

NHY
Bl

w
o
M

™
0

33-22
Ex. 1002 - Page 58

o

Aol Az



(3% 121

Al 11l SlejA],

A7 Al 2R Aol A7) EEFE =3RS 4

s 2

: 2008-11-05

o) A7) AT =y

A,
71 A 2R AR A EEF EEADE we dgds 34
A7) sreter A ERHACES IHEE A
A7) ZEHALEE HEZSAA 47 EE2F

= v

[47% 13]
Al 118kl SlojA],
A7) srste 2 A7) FEHAAES] FAE

< AL FA0E gz oluA A Az iy,

(37 14]

A 1188l el

33-23

Ex. 1002 - Page 59

FEEE A7t B EF

= ol A Aol Az .
}7) FEHY EEFARY &



M= 27X 2008-11-05

A7) ase gol 7] g4 Aog

B 713 A 1A Ao glEeoky F2 9 XETolos ddS A
oA

A7) e Z)RE Adste] g ujelE FAMsE @Al

A7) AZ wlol el 7] §4 wdE dEEE d4 vof 3455 I
= a4

=

=& WH"ste] w4 =g FAss dAE

bl
%
e
rr

33-24

Ex. 1002 - Page 60



HZE XA - 2008-11-05

[+ 16]

A7) A 2E el 37
et vA; 4
A7) s el Asd

Z Uy,

33-25

Ex. 1002 - Page 61

A7) EETO|eE eln Wests GAle] 47 nET Ao vpojaE A=



: 2008-11-05

Mz 2X

B

<91

Wl
1H

<92>

33-26

Ex. 1002 - Page 62



123 126 110 120
L

I {

N

A1-103

-—100

33-27

Ex. 1002 - Page 63

Al

L]

2

: 2008-11-05



[E 3]

T R Y T T Y I I T R T T B0
14— B [NNNNY | h
B N 3 Y Sy

130

152— &Y [NNNNNNNNRNRNSRNS FE AN NN

151— x|
110
1256—
123—
100
4 7
[= 4]
126a
7/
: 4
~+—100

15— —RBS N
152—-£9 130
15— == K ] NNANNN
120—LESH, S =
................................................................................... 160
33-28

Ex. 1002 - Page 64

M= 27X 2008-11-05



M= 27X 2008-11-05

125a

T s —103
110—/ =7 gﬁ%
15— —F& )
52—y 130
15— € = £ x|
40— RS
0000000000000 000000000000 0000000000000 80
[= 5]

Q| 3
|
152— £ N ;130
153y [N S| |
140—L ] J
..... D0000CoR000000a00000a0D0E0000EE0000000: IT
33-29

Ex. 1002 - Page 65



M= 27X 2008-11-05

[= 7]
2
Ay
7 ré1 i
100
123—
125
110
151— g
152559 130
53— Y SN R x| N AN
140— 6N i A
................................................................................. 150
[= 28]
18¢ 180
125
| | 125 170
7 g‘/
4] |
~F—100

Q]

52—

NNNN

NN

SN S | 40
NNNNN B NNANNN
,,,,,,,,,,,,,,,,,,,, =160
33-30

Ex. 1002 - Page 66



M= 27X 2008-11-05

[= 9]
185
[}
180 198 180 191
125a
i /70
Al 2] |
+-—100
123—
125-—
—103
1 —128
120
110
—129
151— |
52— 130
155483 E | £ N
140— £ K59 oy,
................................................................................... —160
[= 10]

123—
/)
125
=7
110+
151— J
182—+83 130
15— SN & 3 NN
140—ESSY AN el
00CON0000G000000 OOOOOOGe0000000000000000000! 160
33-81

Ex. 1002 - Page 67



T 111

110

151—

oy !
152 —H=Y >1 30
EsicEns & NN R NNNARRY |
140—HESS_ el j 60

110+

151—

o
152— =3 -
I B o B N N = ||
140N T =N
............ e
33-32

Ex. 1002 - Page 68

M= 27X 2008-11-05



[= 13]
260
250 — 211
; 230
\ | 1208

PR 7o =220

SN t_é wfm}goo
100

12—ty

125— 7

HOJ“’{’r

15]———F& N

1 52— 130

15— E ~ N AN

140—-EN K1 oo
...................................................................... 17 460

33-33

Ex. 1002 - Page 69

Al

L]

2

: 2008-11-05



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 |
12/610,518 11/02/2009 HOON JANG SUN.DH.59%4
CONFIRMATION NO. 1593
23557 PUBLICATION NOTICE

SALIWANCHIK LLOYD & SALIWANCHIK

A PROFESSIONAL ASSOCIATION A
PO Box 142950

GAINESVILLE, FL 32614

Title:SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

Publication No.US-2010-0109113-A1
Publication Date:05/06/2010

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

Ex. 1002 - Page 70



PTO/SB/OBA  (08-03)

Approved for use through 07/31/2006. 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 1449A/PTO Complete if Known \
Application Number 12/610,518
INFORMATION DISCLOSURE —
Filing Date November 2, 2009
STATEMENT BY APPLICANT -
First Named Inventor Hoon Jang
(use as many sheets as necessary) Art Unit 2811
Examiner Name
\ Sheet 1 I of I 1 Attorney Docket Number | g\ DH 594 /
U.S. PATENT DOCUMENTS
Examiner Cite Document Number - Pubilication Date Name of Patentee or Applicant galges, ?glumns‘ LinesR,Vl\/here
Initiais* No.’ Number - Kind Code” (if MM-DD-YYYY of Cited Document elevant Passages or Relevant
known) Figures Appear
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Publication Dat N ¢ Patent Pages, Columns, Lines,
. uplication Date ame o atentee or - N M
filxatmltn?r ,Sge‘ MM-DD-YYYY Applicant of Cited Document gy&zzgﬂf ;iarzjtr:fageeasr
nals : Country Code ® - Number * - Kind Code® (if known) o PP ¢
F1 JP-2005-150463-A 06-09-2005 Sony Corp. ALL
F2 JP-2006-032497-A 02-02-2006 Sony Corp. ALL
Examiner Date ]
Signature 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). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard T.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
Transtation 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.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 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. PO. 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.

JASUNADH 391 IDS -refs\PTO-SB-08.doc/jld

Ex. 1002 - Page 71



PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2005-150463
(43)Date of publication of application : 09.06.2005

(51)Int.CI. HO1L 27/146

HO1L 27/14

HO1L 31/10
(21)Application number : 2003-386933 (71)Applicant : SONY CORP
(22)Date of filing : 17.11.2003 (712)Inventor : YAMAMOTO YUICHI

IWAMOTO ISATO
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(57)Abstract:

PROBLEM TO BE SOLVED: To provide a solid state image sensor for
realizing a backside illumination type solid state image sensor by forming
an aligning mark and a pad contact for aligning a photodiode and lenses in
a light-receiving sensor section, and to provide a method for
manufacturing the solid state image sensor.

SOLUTION: The constitution of the solid state image sensor 1 is such
that a backside illumination type structure is provided, lenses 7 are
provided on the rear surface side of a silicon layer 2 wherein a light—
receiving sensor section is in presence, insulating layers 13 and 14 are
buried in the silicon layer 2 in the surrounding of an image pickup region
20, and the insulating layer 14 is buried in the surrounding of a contact
layer 12 connecting an electrode layer 15 of a pad and a wiring layer 11
on the surface side. Furthermore, trenches are formed in the silicon layer
2 in the surrounding of the image pickup region 20 and in the pad,
respectively, the insulating layers 13 and 14 are buried in the trenches,
respectively, a conductive material 12 is buried in the insulating layer 13
and is connected to the wiring layer 11 of the pad section, and then
lenses 7 are formed on the rear surface side of the silicon layer 2 with
the insulating layer 13, buried in the trench in the surrounding of the
image pickup region 20, serving as the aligning mark.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2006-032497
(43)Date of publication of application : 02.02.2006

(GNINt.CL. HoiL 27/14 (2006. 01)
HoIL 27/146 (2006. 01)
(21)Application number : 2004-206377 (71)Applicant : SONY CORP

(22)Date of filing : 13.07.2004 (72)Inventor : YANAGIDA TSUYOSHI

(54) SOLID-STATE IMAGE PICKUP DEVICE, METHOD OF MANUFACTURING THE SAME, AND SOLID-STATE
IMAGING DEVICE

(57)Abstract:

PROBLEM TO BE SOLVED: To provide a solid—-state imaging device
having such a structure as to allow minority carriers generated by
photoelectric conversion elements to easily break through to the outside.
SOLUTION: The solid—state imaging device comprises a solid—state
image pickup device 1 and a means for applying voltage to the solid—state
image pickup device 1. The solid—state image pickup device 1 has such a
structure that the photoelectric conversion elements 7 are formed in a
semiconductor substrate 4, and that an interconnection layer 13 is
formed in an insulation layer 15 formed on the front surface side of the
semiconductor substrate 4. Light is irradiated on the photoelectric
conversion elements 7 from the rear surface side of the semiconductor
substrate 4. In part of the semiconductor substrate 4 around the
photoelectric conversion elements 7, a semiconductor region 6 is formed, ,
and a conductive material layer 25 is formed in at least part of the e
semiconductor region 6 from the rear surface side of the semiconductor P o ,
substrate 4. Ground potential is applied to the conductive material layer " I S B
25 from the means for applying voltage to the solid-state image pickup I IO Y
device 1.
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T hereby certify that this correspondence is being INFORMATION DISCLOSURE STATEMENT
electronically filed in the United States Patent UNDER 37 C.F.R §§ 1.97 AND 1.98

and Trademark Office on September 29, 2010. Examining Group 2811

Patent Application

Docket No. SUN.DH.5%94

Serial No. 12/610,518

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Hoon Jang

Serial No. : 12/610,518

Filed : November 2, 2009

Conf. No. : 1593

For : Semiconductor Device and Method for Manufacturing the Same

Commuissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.97 AND 1.98

Sir:

In accordance with 37 C.F.R. § 1.56, the references listed below and on the attached form
PTO/SB/08 are being brought to the attention of the Examiner for consideration in connection
with the examination of the patent application identified above. Copies of the cited references
are attached.

Applicant notes that Japanese Publication Nos. 2005-150463 and 2006-032497, cited as
F1 and F2 respectively on the attached form PTO/SB/08, were written in a foreign language;
however, English language Abstracts are provided herewith. Applicant respectfully requests that
the references be made of record and considered in the examination of the subject application.

It is respectfully requested that the Examiner indicate consideration of the cited
references by returning a copy of the attached form PTO/SB/08 with initials or other appropriate

marks.

JASUNADHASOAIDS -refs 1S DOC/H
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Docket No. SUN.DH.594
Serial No. 12/610,518

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.

The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or

1.17 as required by this paper to Deposit Account 19-0065.

Registration 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/jld

Attachments: Form PTO/SB/08; copies of references cited.

JASUNADHAS9ADS-refs-1DS.DOC/1d
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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. |
12/610,518 11/02/2009 HOON JANG SUN.DH.594 1593
23557 7590 01/26/2011
SALIWANCHIK, LLOYD & EISENSCHENK | EXAMINER |
A PROFESSIONAL ASSOCIATION HO, TUTUV
PO Box 142950
GAINESVILLE, FL 32614 | ARTUNIT | papmummer |
2818
| NOTIFICATION DATE | DELIVERY MODE |
01/26/2011 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@slepatents.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
12/610,518 JANG, HOON

Office Action Summary Examiner Art Unit
Tu-Tu V. Ho 2818

-- 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 1 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.
- |f 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)IX Responsive to communication(s) filed on 02 November 2009.
2a)[] This action is FINAL. 2b)[] 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) 1-18is/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.
70 Claim(s) is/are objected to.
8)[X Claim(s) 1-18 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 is/are: a)[] accepted or b)[T] 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).
1)[] 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)[JAIl  b)[] Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.0 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) |:| 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) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 110118518
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Application/Control Number: 12/610,518 Page 2
Art Unit: 2818

DETAILED ACTION

Election/ Restriction

Claims 1-18 are pending in this application.

1. Restriction to one of the following inventions is required under 35 U.S.C. 121:
L. Claims 1-10, drawn to an image sensor, classified in class 257, subclass 432.
IL Claims 11-18, drawn to a method for manufacturing an image sensor, classified in

class 438, subclass 69.

2. The inventions are distinct, each from the other because of the following reasons:
Inventions II and I 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 other 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 Invention I would not necessarily imply unpatentability of Invention II, since
the device of Invention I could be made by processes materially different from those of Invention
II. For example, the projection part of the connection via metal projecting from the second
surface of the semiconductor substrate of Invention I can be formed as a separate via part
connected to a portion of the connection via metal in the semiconductor substrate, which is
different from “forming a projection part by projecting a portion of the connection via metal
from the semiconductor substrate through performing a grinding process of a second surface of

the semiconductor substrate” as recited in claim 11 of Invention II.

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 and there would be a
serious search and/or examination burden if restriction were not required because at least the
following reason(s) apply:

Serious search burden because the inventions are in different subclasses and/or classes;

and
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Application/Control Number: 12/610,518 Page 3
Art Unit: 2818

Serious examination burden because the prior art applicable to one invention would not
likely be applicable to another invention.

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 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 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. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu V. Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 6:30 am - 3:00 pm, Monday through Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven H. Loke can be reached on (571) 272-1657. 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: 12/610,518 Page 4
Art Unit: 2818

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 §00-786-9199 (IN USA OR CANADA) or 571-272-1000.

01-18-2011
/Tu-Tu V. Ho/
Primary Examiner, A.U. 2818
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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 2818

and Trademark Officg on ebruary 17, 2011. Patent Application
{ Docket No. SUN.DH. 594
Serial No. 12/610,518

Jefleo d, P ntA ormey, Reg. No. 35,589

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : TuTu V. Ho

Art Unit : 2818

Applicant : Hoon Jang

Serial No. : 12/610,518

Filed : November 2, 2009

Conf. No. : 1593

For : Semiconductor Device and Method for Manufacturing 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 January 26, 2011 in the application
identified above, Applicant hereby elects to prosecute the invention of Group I (claims 1-10),
without traverse.

Respectfylly sub d,

Je
Patent Attorney
Registration No. 35,389
Phone No.:  352-375-8100
Fax No.: 352-372-5800
Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association
P.O. Box 142950

Gainesville, FL 32614-2950
JL/jId

JASUN\DH\S949\Amnd\Election. DOUjId
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Title of Invention: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME
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Customer Number: 23557
Filer: Jeff Lloyd/MORGAN L. HOWARD
Filer Authorized By: Jeff Lloyd
Attorney Docket Number: SUN.DH.594
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Application Type: Utility under 35 USC 111(a)
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Total Files Size (in bytes):‘ 38742

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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Address: COMMISSIONER FOR PATENTS
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Alexandria, Virginia 22313-1450

WWW.USP[O,gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/610,518 11/02/2009 HOON JANG SUN.DH.594 1593
23557 7590 02/25/2011
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PO Box 142950
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02/25/2011 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@slepatents.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
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Office Action Summary Examiner Art Unit
Tu-Tu V. Ho 2818

-- 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 3 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)IX Responsive to communication(s) filed on 17 February 2011.
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) 1-18is/are pending in the application.
4a) Of the above claim(s) 11-18 is/are withdrawn from consideration.
5)[] Claim(s) _____is/are allowed.
8)X] Claim(s) 1.3-8 and 10 is/are rejected.
7)X Claim(s) 2 and 9is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 02 November 2009 is/are: a)[X] 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).
1)[] 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)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X] Al b)[] Some * ¢)] None of:
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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZI 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) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 09/29/2010 . 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 110221518
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DETAILED ACTION
Election/ Restriction
1. Applicant’s election without traverse of Invention I, claims 1-10, in the reply filed on
02/17/2011 is acknowledged.
2. Claims 11-18 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) as

being drawn to a nonelected invention, there being no allowable generic or linking claim.

Election was made without traverse in the reply filed on 02/17/2011, as noted above.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. §103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 4-7, and 10 are rejected under 35 U.S.C. §103(a) as being unpatentable over
Koyanagi U.S. Patent Application Publication 20050029643 (the ‘643 reference) in view of
Kirby et al. U.S. Patent Application Publication 20080308893.

The 643 reference discloses an image sensor as claimed including a via and a pad but
does not teach that the via is a via metal and the pad is a metal pad.

Specifically, referring to claim 1, the reference discloses an image sensor (1, Figs. 1 and
2, paragraph(s) [0127]) comprising:

a semiconductor substrate (21, paragraph(s) [0131]) formed on a first surface (upper
surface) thereof with a readout circuitry (M) and a photodiode area (PD, paragraph(s) [0133]);

a metal interconnection layer (wiring 31, paragraph(s) [0134]) formed on the first
surface;

a connection via (plug 29, paragraph(s) [0139]) extending from the first surface to a
second surface (lower surface) of the semiconductor substrate, the connection via having a

projection part (no number) projecting from the second surface;
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an insulating layer (27, 61, paragraph(s) [0131], [0153]) formed on the second surface of
the semiconductor substrate (21) to expose the projection part while surrounding a portion of a
lateral side of the projection part; and

a pad (30, paragraph(s) [0139]) formed on the insulating layer such that the metal pad
covers the projection part.

However, as noted above, the reference does not disclose that the via is a via metal and
the pad is a metal pad.

Kirby, in disclosing an image sensor including a via (plug 64, Fig. 11, paragraph(s)
[0027]) and a pad (68, 76, 79, paragraph(s) [0031], [0032), teaches that the via is a via metal and
the pad is a metal pad, thereby teaching that metal is a material suitable for vias and pads.

Therefore, it would have been obvious to one of ordinary skill in the art at the time the
invention was made to form the reference’s via and pad utilizing metal. One would have been
motivated to make such a change in view of the teachings in Kirby that metal is a known,
available, and suitable material for vias and plugs.

Furthermore, referring to claim 6, the reference discloses a protective layer (27, 61) and a
pad (30) formed in the protective layer, but does not disclose that the protective layer has a
trench in which the pad is formed. In other words, a difference between the reference structure
and the claim is the way the pad is formed: the reference discloses a pad formed in a virtual
trench of the protective layer (i.e., form the pad, then form the protective layer covering the pad),
and the claim claims a pad formed in a trench of the protective layer; and as such, the limitation
(the trench) is taken to be a product-by-process limitation and considered non-limitation in a
product claim (MPEP 2112.01 and MPEP 2113). In a product by process claim, it is the
patentability of the claimed product, in this case a pad, and not of the recited process steps, in
this case a trench in which the pad is formed, which must be established. Therefore, when the
prior art discloses a product which reasonably appears to be identical with or only slightly
different than the product claimed in a product by process claim, a rejection based on sections
102 or 103 is fair. The Patent Office is not equipped to manufacture products by a myriad of
processes put before it and then obtain prior art product and make physical comparisons

therewith.
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Thus, with such an interpretation of the product-by-process limitation and using the same
reference characters, citations, and interpretations as detailed above for claim 1 where applicable,
the ‘643 reference in view of Kirby discloses, in reference to claim 6, an image sensor
comprising:

a semiconductor substrate (21) formed on a first surface thereof with a readout circuitry
(M) and a photodiode area (PD);

a metal interconnection layer (31) formed on the first surface;

a connection via metal (29) extending from the first surface to a second surface of the
semiconductor substrate, the connection via metal having a projection part projecting from the
second surface;

a protective layer (27, 61) formed on the second surface, wherein the protective layer [has
a (virtual trench) trench] exposing the projection part; and

a metal pad (30) formed in the (virtual) trench so that the metal pad is electrically
connected to the projection part, while being insulated from the semiconductor substrate.

Referring to claim(s) 4, the reference further discloses that the insulating layer (27, 61) is
formed on a portion of the projection part (no number) extending from the second surface, as
clearly depicted in Fig. 1.

Referring to claim(s) 5, the reference further discloses a protective layer (26,
paragraph(s) [0136]) formed over the insulating layer (27) (and over the substrate 21); and

a micro-lens (43, paragraph(s) [0143]) formed on the protective layer (26) in a region
corresponding to the photodiode area (PD).

Referring to claim(s) 7, the reference further discloses a micro-lens (43, paragraph(s)
[0143]) formed on the protective layer (27, 61) (and on the substrate 21) in a region
corresponding to the photodiode area (PD).

Referring to claim(s) 10, the reference further discloses that a portion (of layer 27) of the
protective layer (27, 61) is interposed between the metal pad (30) and the semiconductor

substrate (21).

4. Claims 3 and 8 are rejected under 35 U.S.C. §103(a) as being unpatentable over
Koyanagi U.S. Patent Application Publication 20050029643 (the ‘643 reference) in view of
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Kirby et al. U.S. Patent Application Publication 20080308893 and further in view of Kim et al.
U.S. Patent Application Publication 20030081069.

The 643 reference in view of Kirby (‘643/Kirby) discloses a semiconductor image
sensor device as claimed and as detailed above for claims 1 and 6 including an insulating layer
(27, 61) and a protective layer (27, 61), but does not disclose that the insulating layer comprise a
TEOS layer as recited in claim 3 and that the protective layer comprises an oxide layer formed
on the second surface and a nitride layer formed on the oxide layer as recited in claim 8.

Kim, in disclosing a semiconductor device (Fig. 4, paragraph(s) [0044]+) including a
surface (that of layer 110, Fig. 4) and an insulating protecting layer (120°, 150), teaches that the
insulating protective layer (120°, 150) comprises a TEOS layer (paragraph(s) [0083]) and that the
insulating protective layer comprises an oxide layer (120’ or not shown) formed on the surface
and a nitride layer (150) formed on the oxide layer (paragraph(s) [0045], [0083]), thereby
teaching that TEOS, TEOS oxide, oxide, and nitride are materials suitable for an insulating
protective layer.

Therefore, it would have been obvious to one of ordinary skill in the art at the time the
invention was made to form the reference's protective layer (27, 61) utilizing a TEOS layer or an
oxide layer and a nitride layer. One would have been motivated to make such a change in view
of the teachings in Kim that TEQS, TEOS oxide, oxide, and nitride are materials suitable for an
insulating protective layer. Thus, such a modification would result in the insulating layer
comprising a TEOS layer as recited in claim 3 and the protective layer comprising an oxide layer

formed on the second surface and a nitride layer formed on the oxide layer as recited in claim 8.

Allowable Subject Matter
5. Claims 2 and 9 are objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base claim
and any intervening claims.
The following is an examiner’s statement of reasons for the indication of allowable
subject matter: The cited art, whether taken singularly or in combination, especially when all
limitations are considered within the claimed specific combination, fails to teach or render

obvious an image sensor with all exclusive limitations as recited in claims 2 and 9, which may be
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characterized in that (claim 2) the insulating layer has a thickness thinner than a projection height
of the projection part or in that (claim 9) the oxide layer has a thickness thicker than a projection

height of the projection part.

6. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

(D) Liuetal. U.S. Patent Application Publication 20080111169 discloses an image
sensor having a lens and a semiconductor substrate with an active frontside and a non-active

backside, wherein the lens may be formed on either the frontside (Fig. 1) or the backside (Fig. 4).

Conclusion
7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu V. Ho whose telephone number is (571) 272-1778. The
examiner can normally be reached on 6:30 am - 3:00 pm, Monday through Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven H. Loke can be reached on (571) 272-1657. 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.

02-21-2011
/Tu-Tu V. Ho/
Primary Examiner, A.U. 2818
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I hereby certify that this correspondence is being
facsimile transmitted to the United States Patent and
Trademark Office on May 25, 2011.

qv, Reg. No. 35,589

FAX NO. RECEIVED P.
NO CENTRAL FAX CENTER e/

MAY 25 2011

AMENDMENT UNDER 37C.F.R. § 1.111
Examining Group 2818

Patent Application

Docket No. SUN.DH.594

Serial No. 12/610,518

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : TuTu V. Ho
Art Unit : 2818 :
Applicant : Hoon Jang
L Serial No. 12/610,518 -
Filed o November 2, 2009 ‘
Confirm. No. : 1593
" For : Semiconductor Device and Method for Manufacturing the Same
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER 37 CF.R. §1.111

Sir;

In response to the Office Action dated February 25, 2011, please amend the application

identified above as follows:
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In the Claims

This histing of claims will replace all prior versions and listings of claims in the application.

1. (Currently Amended) An image sensor comprising:
a semiconductor substrate formed on a first surface thereof with a readout circuitry and a
photodiode area;
" ametal interconnection layer formed on the first surface;
a connection via metal extending from the first surface to a second surface of the
semiconductor substrate, the commection via metal having a projection part projecting from the

second surface;

an insulating layer formed on the second surface of the semiconductor substrate to expose the - -+ - |

projection part while surrounding a portion of a lateral side of the projection part; and
ametal pad formed on the insulating layer such that the metal pad covers the projection part, .
- wherein the insulating laver has a thickness thinner than a projection height of the projection -
part.

2. (Canceled)

3. (Original) The image sensor of claim 1, wherein the insulating layer comprises 2 TEOS

layer.

4. (Original) The image sensor of claim 1, wherein the insulating layer is formed on a portion

of the projection part extending from the second surface.
5. (Original) The image sensor of claim 1, further comprising:

a protective layer formed over the insulating layer; and

a micro-lens formed on the protective layer in a region corresponding to the photodiode area.
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6. (Currently Amended) An image sensor comprising:

a semiconductor substrate formed on a first surface thereof with a readout circuitry and a
photodiode area;

a metal interconnection layer formed on the first surface;

a connection via metal extending from the first surface to a second surface of the
semiconductof substrate, the connection via metal having a projection part projecting from the
second surface;

a protective layer formed on the second surface, wherein the protective layer has a french
exposing the projection part; and

a metal pad formed in the trench so that the metal pad is electrically connected to the

. projection part, whilé being insulated from the semicoﬁductor substrate, (

wherein the protective layer comprises an oxide layer formed on the second surface and-a
nitride laver formed on the oxide layer, . ' S

in the oxide laver has a thickness thicker than a projection height of the projection part. - -

7. (Original) The image sensor of claim 6, further comprising a micro-lens formed on the

protective layer in a region carresponding to the photodiode area.
8. (Canceled)
9. (Canceled)

10. (Original) The image sensor of claim 6, wherein a portion of the protective layer is

interposed between the metal pad and the semiconductor substrate.

11. (Withdrawn) A method for manufacturing an image sensor, the method comprising:
forming a readout circuitry and a photodiode area on a first surface of a semiconductor
substrate;

forming a connection via by etching the semiconductor substrate;
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forming a connection via metal in the connection via,

forming a metal interconnection layer on the first surface such that the metal interconnection
layer is electrically connected with the readout circuitry and the connection via metal;

forming a projection part by projecting a portion of the connection via metal from the
semiconductor ‘substrate through performing a grinding process of a second surface of the
semiconductor substrate;

forming an oxide layér, which exposes the projection part, on the second surface; and

forming a metal pad covering the projection part.

12. (Withdmwn) The method.of claim 11, wherein the forming of the oxide layer, which ... .. .
- eXposes thg-projection part, on the second surface comprises: . .
y forminé the oxide layer on an entire portion of the second surface including along aprbﬂle of - -
the projection part; ' ’
coating;a photoresist on the oxide layer; Cor Do . CT
eXpdsing the oxide layer at the projection part by reflowing the photoresist; (R
exposing the projection part by removing the oxide layer through an etch-back process using
the reflown photoresist as an etch mask; and |

removing the reflown photoresist.

13. (Withdrawn) The method of claim 12, wherein the oxide layer and the photoresist have a
thickness thinner than a projection height of the projection part.

14. (Withdrawn) The method of claim 11, further comprising:
forming a protective layer exposing the metal pad on the oxide layer; and

forming a micro-lens on the protective layer in a region corresponding to the photodiode area.

15. (Withdrawn) A method for manufacturing an image sensor, the method comprising:
forming a readout circuitry and a photodiode area on a first surface of a semiconductor
substrate;
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forming a connection via by etching the semiconductor substrate;

forming a connection via metal in the connection via;

forming a metal interconnection layer on the first surface such that the metal interconnection
layer is electrically connected with the readout circuitry and the connection via metal,;

forming a projection part by projecting a portion of the connection via metal from the
semiconductor substrate through performing a grinding process of a second surface of the
semiconductor substrate; »

forming a protective layer covering the projection part on the second surface;

forming a trench on the protective layer, the trench exposing the projection part; and

w forming a metal pad by filling metal in the trench. -

16. (Withdrawn) The method of claim. 15, wherein the trench is formed such thata portionof. - -

the protective layer remains on a bottom surface of the trench.

17. (Withdrawn) The method of claim 15, further comprising forming a micro-lens on the -

t© - protective layer in a region corresponding to the photodiode area.

18. (Withdrawn) The method of claim 15, wherein the forming of the protective layer
comprises:

forming an oxide layer having a thickness thicker than a projection height of the projection
part on the second surface; and

forming a nitride layer on the oxide layer.

JASUNDH\SONAmnd\Response | doc/inpde/sik

PAGE 618" RCVD AT 51252011 4:56:53 PM [Eastern Daylight Time] * SVR-W-PTOFAX-002/34 * DNIS:2738300 * CSID: * DURATION (mimss):04-32

Ex. 1002 - Page 152



MAY-25-2011 WED 04:59 PM Saliwanchik,LLoyd & Sali FAX NO. : ~ P. 07/08

6 Docket No. SUN.DH.594
Serial No. 12/610,518
Remarks
Claims 1-18 are pending in the subject application. Claims 1 and 6 are amended, and claims .
2, 8, and 9 are canceled. No new matter is introduced. Upon entry of these amendments, claims 1,
3-7, and 10 will be before the Examiner for consideration; clairs 11-18 are withdrawn. Favorable
consideration of the pending claims is réspcctfully requested. ‘
At the outset, Applicant gratefully acknowledges the Examiner’s indication that claims 2 and
9 would be allowable if rewritten in indepéndent form including all of the limitations of the base
claim and any intervening claim. Accordingly, claim 1 is amended to incorporate the features of

claim 2, and claim 6 is amended to incorporate the features of claim 9 and intervening claim 8.

Claims 1, 4-7, and 10 are rejected under 35, U.S.C. §103(a) as being unpatentable over ., .. |

Koyanagi (U.S. 2005/0029643) in view of Kirby et al. (U.S. 2008/0308893; hereinafter “Kirby”).
Applicant respectfully submits that this rejection is;rendered moot by the above amendments and .. . .
requests that this rejection be withdrawn, . .

) Claims 3 and 8 are rejected under 35 U.5.C. §103(a) as being unpatentable over Koyanagiin , ..
-view of Kirby, and further in vicw of Kim et al. (UU.S. 2008/0308893; hereinafter “Kim™). App}igan;: -
‘respectfully submits that this rejection is rendered moot by the above amendments and requests that |

this rejection also be withdrawn, . : ‘ :
It should be understood that the amendments presented herein are solely to expedite
prosecution to completion and shduld not be construed as an indication of Applicant’s acquiescence
to or agreement with the rejections of record.
In view of the foregoing remarks and amendments to the claims, Applicant believes that the
claims as currently pending are in condition for allowance, and such action is respectfully requested.
Applicant invites the Examinet to call the undersigned if clarification is needed on any of this
response, or if the Examiner believes a telephonic interview would expedite the prosecution of the

subject application to completion.
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The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 116 or1.17 as
required by this paper to Deposit Account 19-0065.

spectfully subsmitted,

Je
Patent Attorney
Registration No. 35,589
Phone No.:  352-375-8100
Fax No.: 352-372-5800
. Address: - Saliwanchik, Lloyd & Eisenschenk -
. A Professional Association
P.O. Box 142950
Gainesville, FL, 32614-2950
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SALIWANCHIK, LLOYD & EISENSCHENK ~ MAY 25 201

A PROFESSIONAL ASSOCIATION

P.O. Box 142950, Gainesville, FL 32614-2950 -
Coumes: 3107 S.W. Willizton Rd,, Gainesville, FL 32608

Telephone; (352) 3758100
Facsimile: (352) 372-5800
www.slcpatents.com

EXAMINER: FROM:
TuTu V. Ho Jeff Lloyd
COMPANY: U.S. Patent Office DATE: May 25,2011

NO. OF PAGES

FAXNO.:  (571)273-8300 (INCLUDING COVER SHEET): 8

SUBJECT/MESSAGE:

. Re:  S8erial No. 12/610,518; filed November 2, 2009
Docket No. SUN.DH,594

1) AMENDMENT UNDER 37 CFR. §1.111 (7 pages)

]

s 1s aN OF FICIAL pocumenn

The information contained in this facsimile message Is Intended only for the personal and confidential use of the
designated recipients named below. This message may be an attorney-client communication, and as such is privileged
and confidential. If the reader of this message is not the intended recipient or an agent responsible for delivering it to
the intended recipient, you are hereby notified that you have received this document in error, and that any review,
disseminanon, disiriburion, or copying of this message is stricily prohibited, [yyou have recewed ihis communicanon in
error, please notify us immediately by telephone and return the original message by mail, Thank you.

S
If you do not receive all pages or if any transmission is not legible, call the sender
at (352) 375-8100.
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* |f 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”.
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Legal Instrument Examiner:

/STELLA LITTLE/

PATENT APPLICATION FEE DETERMINATION RECORD | Applcation or Docket Number | Filing Date
Substitute for Form PTO-875 12/610,518 11/02/2009 | [ To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALLENTITY [] ©R SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
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(37 OFR 1.16(o), (B}, or () N/A N/A N/A N/A
TOTALCTANS meo- | - il R
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If the specification and drawings exceed 100
O sheets of paper, the application size fee due
ASF;PCI’_’lgﬁﬂISN SIZE FEE is $250 ($125 for small entity) for each
( 16(5)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[C] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
| 05/25/2011 | xeren PREVIOUSLY EXTRA RATE®) 1 Fee(9) RATE ($) FEE($)
E AMENDMENT PAID FOR
s ;I'?;(?)\)(smm <15 Minus | = 20 -0 Xs$ = OR | X $52= 0
s X
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<§( l:l Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
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E I:I Application Size Fee (37 CFR 1.16(s))
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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. Patent 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-PTO-9199 and select option 2.
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/610,518 11/02/2009 HOON JANG
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SUN.DH.5%4 1593

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
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PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
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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
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If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:
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above.
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Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
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If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
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.

Page 1 of 3
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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

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current 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 "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 06/27/2011
SALIWANCHIK, LLOYD & EISENSCHENK Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
A PROFESSIONAL ASSOCIATION States Postal Service with sufficient postage for first class mail in an envelope
PO Box 142950 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
GAINESVILLE, FL 32614 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/610,518 11/02/2009 HOON JANG SUN.DH.594 1593
TITLE OF INVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME
I 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 09/27/2011
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
HO, TUTU V 2818 257-292000
1. ChangGe ())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1

(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
submutting 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 toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%ia, 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

[ apericatonvo. | rrmopate FIRST NAMED INVENTOR | ATrorNEY DOCKETNO. | CoNFIRMATIONNO. |
12/610,518 11/02/2009 HOON JANG SUN.DH.5%4 1593
23557 7590 0612712011 I EXAMINER |
SALIWANCHIK, LLOYD & EISENSCHENK HO, TUTUV
A PROFESSIONAL ASSOCIATION
PO Box 142950 I ART UNIT PAPERNUMBER |
GAINESVILLE, FL 32614 2818

DATE MAILED: 06/27/2011

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 24 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 24 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.

Page 3 of 3
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/610,518 JANG, HOON
NOtlce Of AIIOWabIIIty Examiner Art Unit
Tu-Tu Ho 2818

-- 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 Amendment filed 05/25/2011.

2. [X] The allowed claim(s) is/are 1,3-7 and 10.

3. [XJ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X Al b)[] Some* c¢)[JNone ofthe:
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 not received:

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 result in 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. [J Notice of References Cited (PTO-892) 5. [J 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
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 110617518

Ex. 1002 - Page 161




Application/Control Number: 12/610,518 Page 2
Art Unit: 2818

DETAILED ACTION

EXAMINER’S AMENDMENT
1. An examiner's amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the

payment of the issue fee.

2. This application is in condition for allowance except for the presence of claims 11-18

non-elected without traverse. Accordingly, claims 11-18 have been cancelled.

3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tu-Tu Ho whose telephone number is (571)272-1778. The
examiner can normally be reached on 6:30 am - 3:00 pm, Monday through Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven H. Loke can be reached on (571) 272-1657. 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.

06-17-2011
/Tu-Tu V. Ho/
Primary Examiner, A.U. 2818
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 12610518 JANG, HOON
Examiner Art Unit
Tu-Tu V Ho 2818
SEARCHED
Class Subclass Date Examiner
257 292,294,432,459,466,621,E31.113,E21.575 02/21/2011 TH
438 69,98 02/21/2011 TH
(Updated) 06/17/2011 TH
SEARCH NOTES
Search Notes Date Examiner
INTERFERENCE SEARCH
Class Subclass Date Examiner
257 292,294,432 ,459,466,621,E31.113,E21.575 06/17/2011 TH
438 69,98 06/17/2011 TH

U.S. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

CONFIRMATION NO. 1593

SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOCIATION

PO Box 142950

GAINESVILLE, FL 32614

UNITED STATES

SERIAL NUMBER F|L|NS|A9|_I‘E 371(c) CLASS GROUP ART UNIT ATTORNE(Y) DOCKET
12/610,518 11/02/2009 257 2818 SUN.DH.594
RULE
APPLICANTS
HOON JANG, Chungbuk, KOREA, REPUBLIC OF;
* % CONTINUING DATA dkkkkkhkkkkkkhhhhkkhhhhhhkhkk
* % FOREIGN APPLICATIONS dkhkkkhkhkkhkhkkkhkhkhkkhhkhkdkhhkikdk
REPUBLIC OF KOREA 10-2008-0109560 11/05/2008
** |IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
11/10/2009
Foreign Priority claimed M ves Uno STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met b ves N0 | [ Netafter COUNTRY [DRAWINGS [ CLAIMS CLAIMS
Verified and TU-TU V HO/
Aill;lnIszzgged /Examiner‘s Signature Initials KOREA, 7 18 4
REPUBLIC OF
ADDRESS

TITLE

SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

FILING FEE
RECEIVED [No.
1310 No.

for following:

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

U All Fees

U 1.16 Fees (Filing)

U 1.17 Fees (Processing Ext. of time)

‘EI 1.18 Fees (Issue) |

IEI Other

|Q Credit

BIB (Rev. 05/07).
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Search Query

Default
Operator

Plurals

Time Stamp

((257/292,294.432,450,466,621 E31.113,
E21.575) or (438/69,98)).CCLS.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2011/06/17
11:34

2

342995

(image imaging) adj2 (sens$4 pickup pick)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2011/06/17
11:36

13

98497

(through through$5 therethrough penetrat$4
(contacting reach$4 extend$4) near4 surface)
with (substrate semiconductor wafer silicon)
with (via plug interconnect$4 )

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2011/06/17
11:36

4

285493

(signal near read$4 transfer$4 readout read
adj out ) near4 (gate transistor fet mosfet
misfet cfet cmosfet cmisfet tft mos cmos circuit

$4)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2011/06/17
11:36

5

1033

L2 and L3 and L4

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2011/06/17
11:36

6

12409

((257/292,294,432,450,466,621 E31.113,
E21.575,680) or (438/69,98)).CCLS.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2011/06/17
11:36

o

file:///Cl/Documents%20and %20Settings/THo2/My%20Doc... I8/ EASTSearchHistory.12610518_AccessibleVersion.htm (1 of 3)06/17/2011 12:48:16 PM

10853

(@ad @pd)<"20081105" and L6

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
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EAST Search History

8 {3 5andL7 US-PGPUB;  1OR ON  2011/06/17
: USPAT; 11:36
USOCR; FPRS;
EPQ; JPO;
DERWENT;
5 IBM_TDB
iL9 185380 i(via plug interconnect$4 ) with (protrud$4 US-PGPUB; OR ON 2011/06/17
? project$4) USPAT; FPRS; 11:36
EPO; JPO;
DERWENT;
: IBM_TDB
R L8 and L9 US-PGPUB;  IOR ON  12011/06/17
: USPAT,; FPRS; 11:36
EPO; JPO;
DERWENT;
; IBM_TDB
RE L5and6and 9 US-PGPUB;  1OR ON  12011/08/17
: USPAT; 11:41
USOCR,; FPRS;
EPO; JPO;
DERWENT;
: IBM_TDB
L12 18 11 and thick$4 US-PGPUB; OR ON 2011/06/17
: USPAT; 11:42
USOCR,; FPRS;
EPOQ; JPO;
DERWENT;
IBM_TDB
EAST Search History (Interference)
Ref#H|ts ........... Seamhouerv .............................................. DBs ..................................... DefauItOperatorPIuraIsT|meStamp .............
L13 (141255 i(image imaging) adj2 (sens$4 US-PGPUB; USPAT; OR ON 2011/06/17 12:31
pickup pick) UPAD
114" 1140852 {{via plug interconnect$4 ) with US-PGPUB; USPAT; OR ON  12011/06/17 12:31
(protrud$4 project$4) UPAD
L15 1622911 (substrate wafer base) near9 US-PGPUB; USPAT; 1OR ON 2011/06/17 12:31
: (semiconduct$4 silicon si ge UPAD
5 germanium)
L16 48362 L13.cim. US-PGPUB; USPAT; OR ON 2011/06/17 12:31
: UPAD
L17 136630 iL14.cim. US-PGPUB; USPAT; OR ON 2011/06/17 12:31
UPAD
L18 1252210 {L15.cim. US-PGPUB; USPAT; iOR ON 2011/06/17 12:31
§ UPAD
L19 1197477 \(signal near read$4 transfer$4 US-PGPUB; USPAT; OR ON 2011/06/17 12:31
: readout read adj out ) near4 (gate  {UPAD
transistor fet mosfet misfet cfet
cmosfet cmisfet tft mos cmos circuit
$4)

file:///Cl/Documents%20and %20Settings/THo2/My%20Doc... I8/ EASTSearchHistory.12610518_AccessibleVersion.htm (2 of 3)06/17/2011 12:48:16 PM
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EAST Search History

L20 181592 i(through through$5 therethrough US-PGPUB; USPAT; iOR ON 2011/06/17 12:31
f penetrat$4 (contacting reach$4 UPAD

extend$4) near4 surface) with

(substrate semiconductor wafer

silicon) with (via plug interconnect
g )
iL21 139305 iL19.clm. US-PGPUB; USPAT; :OR ON 2011/06/17 12:31
: UPAD
L22 119503 {L20.clm. US-PGPUB; USPAT; :OR ON 2011/06/17 12:31
§ UPAD
23 L16and L17and L18 and L21 and {US-PGPUB; USPAT; iOR ON 2011/06/17 12:31
L22 UPAD
24 5 L16 and L17 and L18 and L22 US-PGPUB; USPAT; iOR ON 2011/06/17 12:37
? UPAD
25 3 thick$4.cim. and 24 US-PGPUB; USPAT; iOR ON 2011/06/17 12:43
f UPAD

06/17/2011 12:48:01 PM

H:\Doc\EAST Workspaces\12 Series\12610518 Imaging device with through vias.wsp

file:///Cl/Documents%20and %20Settings/THo2/My%20Doc... I8/ EASTSearchHistory.12610518_AccessibleVersion.htm (3 of 3)06/17/2011 12:48:16 PM
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 510515 JANG, HOON
MMHN‘H“‘ ”“H“““H ” “M“H “‘ e o
TU-TU HO 2818
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
257 292 Hlof 1L 31/062 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
257 294 432 459 466 621
257 E31.113 E21.575
438 69 98
O Claims renumbered in the same order as presented by applicant O CPA O T.D. d R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17
2 18
2 3
3 4
4 5
5 6
6 7
8
9
7 10
11
12
13
14
15
16
NONE
Total Claims Allowed:
7
(Assistant Examiner) (Date)
/TU-TU HO/
Primary Examiner.Art Unit 2818 06-17-2011 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 13

U.S. Patent and Trademark Office
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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.0. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmilting 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

im&icatcd 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

I|:1)apers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

23557 7390 06/27/12011
SALIWANCHIK, LLOYD & EISENSCHENK | hereby centify th ?fgifgalf Ot:lMailil!ﬁ !;T,T;alnsmdissiol}t A with the United
0o . ~ ereby certify that this Fee(s) Transmitial is being deposited with the Uni
A PROFESSIONAI. ASSOCIATION States Postal S)ervice with suf[)icient postage for first clggs mail in an envelope
PO Box 142950 addressed (o the Mail Stop ISSUE FEE address above, or being facsimile

GAINESVITITE. FL 32614 transmitted to the USPTO (571) 273-2885, on the dale indicated below.
IALINE | ¥ I

Jennifer R. Ruppert (via EFS)®epsiorsme
Phone: (352) 375-8100 Fax: (352) 372-5800 [ ..~ 7. Mipet Sigraane)
géptember 12, 2011 Dae)
I APPLICATION NO., l FILLING DATE I FIRST NAMED INVENTOR. I ATTORNEY DOCKET NO. l CONFIRMATION NO.
12/610,518 11/02/2009 HOON JANG SUN.DH.594 1593

TITLE OF INVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

l APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE
nonprovisional NO $1510 $300 $0 $1810 09/27/2011
| FXAMINER l ART UNIT I CLASS-SUBCTASS I
HO, TUTUV 2818 257-292000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list Salil wanch ik, Llovyd
CER 1.363). (1) the names of up to 3 registered patent attorneys 1 & Eisenschenk . .
Ll (Ihun%e of coyrcspondencc address (or Change of Correspondence or agents OR, alternatively,
Address Form PTO/SB/122) attached. (2) the name of a single ficm (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.

L

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THL PATEN'D (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. Complction of this form is NOT a substitute for filing an assignment.

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

DONGBU HITEK CO., LTD. SEQOUL, KOREA

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

4a. The [ollowing fee(s) are submitted: 4b. Payment of Fee(s): (Please tirst reapply any previously paid issue fee shown above)
B 1ssue Fee (J A check is enclosed.
XA publication Fee {No small entity discount permitted) (] Payment by credit card. Form PI()-2038 is attached.
[ Advance Order - # of Copics [dThe Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an exira copy of this form).

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

NOTE: The Issue Fee and Publication Fe{(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 recordsef the Uglited Stal atent and Trademark Office.

NI %
Authorized Signature / ‘k\ Date Se_p_t ember 12 —2011
Typed or printed name Jé f Ib’l\nvg \ Registration No. _35, 589
Seee” J N

This collection of information is required'by 37 CRR.311, The information is required o obtain or retain a benefit by the public which is to file (and by the USPTO (¢ process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is cstimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will var dfﬁendin 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, P.O.
E(lvx 11;0 A\l[(-;xan 'r1§2¥lir3gi]11£622313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,

exandria, 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. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

12610518

Filing Date:

02-Nov-2009

Title of Invention:

SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

HOONJANG

Filer:

Jeff Lloyd/Jennifer R. Ruppert

Attorney Docket Number:

SUN.DH.594

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut:j—;'g(tsa)l in
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: 10927338
Application Number: 12610518
International Application Number:
Confirmation Number: 1593
Title of Invention: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME
First Named Inventor/Applicant Name: HOON JANG
Customer Number: 23557
Filer: Jeff Lloyd/Jennifer R. Ruppert
Filer Authorized By: Jeff Lloyd
Attorney Docket Number: SUN.DH.594
Receipt Date: 12-SEP-2011
Filing Date: 02-NOV-2009
Time Stamp: 16:14:55
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 3225
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.)

228650
1 Issue Fee Payment (PTO-85B) IssueFeePayment.pdf no 1

5d1262b0aaa5014cd59f740338d6d35dcae]
deb82

Warnings:

Information:

31878
2 Fee Worksheet (SB06) fee-info.pdf no 2

d9c6fdae83cee0e563¢778abd5302¢75b6e)
760e7

Warnings:

Information:

Total Files Size (in bytes):l 260528

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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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.0. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmilting 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

im&icatcd 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

I|:1)apers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

23557 7390 06/27/12011
SALIWANCHIK, LLOYD & EISENSCHENK | hereby centify th ?fgifgalf Ot:lMailil!ﬁ !;T,T;alnsmdissiol}t A with the United
0o . ~ ereby certify that this Fee(s) Transmitial is being deposited with the Uni
A PROFESSIONAI. ASSOCIATION States Postal S)ervice with suf[)icient postage for first clggs mail in an envelope
PO Box 142950 addressed (o the Mail Stop ISSUE FEE address above, or being facsimile

GAINESVITITE. FL 32614 transmitted to the USPTO (571) 273-2885, on the dale indicated below.
IALINE | ¥ I

Jennifer R. Ruppert (via EFS)®epsiorsme
Phone: (352) 375-8100 Fax: (352) 372-5800 [ ..~ 7. Mipet Sigraane)
géptember 12, 2011 Dae)
I APPLICATION NO., l FILLING DATE I FIRST NAMED INVENTOR. I ATTORNEY DOCKET NO. l CONFIRMATION NO.
12/610,518 11/02/2009 HOON JANG SUN.DH.594 1593

TITLE OF INVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

l APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE
nonprovisional NO $1510 $300 $0 $1810 09/27/2011
| FXAMINER l ART UNIT I CLASS-SUBCTASS I
HO, TUTUV 2818 257-292000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list Salil wanch ik, Llovyd
CER 1.363). (1) the names of up to 3 registered patent attorneys 1 & Eisenschenk . .
Ll (Ihun%e of coyrcspondencc address (or Change of Correspondence or agents OR, alternatively,
Address Form PTO/SB/122) attached. (2) the name of a single ficm (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.

L

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THL PATEN'D (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. Complction of this form is NOT a substitute for filing an assignment.

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

DONGBU HITEK CO., LTD. SEQOUL, KOREA

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

4a. The [ollowing fee(s) are submitted: 4b. Payment of Fee(s): (Please tirst reapply any previously paid issue fee shown above)
B 1ssue Fee (J A check is enclosed.
XA publication Fee {No small entity discount permitted) (] Payment by credit card. Form PI()-2038 is attached.
[ Advance Order - # of Copics [dThe Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an exira copy of this form).

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

NOTE: The Issue Fee and Publication Fe{(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 recordsef the Uglited Stal atent and Trademark Office.

NI %
Authorized Signature / ‘k\ Date Se_p_t ember 12 —2011
Typed or printed name Jé f Ib’l\nvg \ Registration No. _35, 589
Seee” J N

This collection of information is required'by 37 CRR.311, The information is required o obtain or retain a benefit by the public which is to file (and by the USPTO (¢ process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is cstimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will var dfﬁendin 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, P.O.
E(lvx 11;0 A\l[(-;xan 'r1§2¥lir3gi]11£622313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,

exandria, 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. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

12610518

Filing Date:

02-Nov-2009

Title of Invention:

SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

HOONJANG

Filer:

Jeff Lloyd/Jennifer R. Ruppert

Attorney Docket Number:

SUN.DH.594

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut:j—;'g(tsa)l in
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: 10924388
Application Number: 12610518
International Application Number:
Confirmation Number: 1593

Title of Invention:

SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

HOON JANG

Customer Number:

23557

Filer: Jeff Lloyd/Jennifer R. Ruppert
Filer Authorized By: Jeff Lloyd
Attorney Docket Number: SUN.DH.594
Receipt Date: 12-SEP-2011
Filing Date: 02-NOV-2009
Time Stamp: 14:03:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document

Document Description
Number P

File Size(Bytes)/ Multi Pages

File Name Message Digest | Part/.zip| (ifappl.)

1 Issue Fee Payment (PTO-85B)

228650
IssueFeePayment.pdf no 1

5d1262b0aaa5014cd59f740338d6d35dcae]
deb82

Warnings:

Information:
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31876
2 Fee Worksheet (SB06) fee-info.pdf no 2
495h9a5f7075 1e4f4c847237e79cddfe3¢50)
ae6d
Warnings:
Information:
Total Files Size (in bytes):i 260526

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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PART B - FEE(S) TRANSMITTAL

together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
. . Commissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450
or Fax (871)-273-2885

INSTRUCTIONS: This form should be used for transmilting the ISSUE FEE and PUBLICATION FEE (if rcquiljcd?). 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 comrespondence address as

im&icmed 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 CORRESPUNDENCE ADDRESS (Nete: Use Block 1 for ay change of address) Note: A centificate of mailing can only be used for domestic mailings of the

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

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

ave its own certificate of mailing or transmission.

23557 7590 06/27/2011
SALIWANCHIK, LLOYD & EISENSCHENK Certificate of Mailing or Transmission
- 1 AT A 1 hereby certify that this Fe Ty ittal is being deposited with the United
A PROFESSIONAI. ASSOCIATION Sla:::s oswllL crviacc wisth Sﬁ%ﬂdg{\s p?;:taa e sfor il‘:‘x%l clfl‘;?lx;ail i;: an envelo)
PO Box 142950 addressed o the Mail Stop ISSUE FEE address above, or being facsimile
G AINESVTI T.E. FL 32614 transmitted to the USPTO (g71) 273-2885, on the date indicated below.
T.E,

Jennifer R. Ruppert (via EFS)mepostrsnunc)

Phone: (352) 375-8100 Fax:(352) 372-5800 7 A v prom——
Ejptember 12, 2011 Date)

I APPLICATION NO, | FILING DATE ] FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. ] CONFIRMATION NO. |

12/610,518 1170272009 HOON JANG SUN.DH.5%4 1593
TITLE OF INVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAMI

[ APPLN. TYPE SMALL ENTITY r ISSUR FEE DUE | PUBLICATION FEE DUE ] PREV. PAID ISSUE FEET TOTAL FEE(S) DUE DATE DUE l
nenprovisional NO $1510 3300 30 $1810 0972772011
| EXAMINER | ART UNTT | cLasssupcrass |
HO. TUTU V 2818 257-292000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent froot page, list Saliwanchik, Llovd
CER l'3gm)‘ (1) the names of up to 3 registered patent attorneys  1—-& Eisenschenk

[ Change of correspandence address (or Change of Correspondence or agents OR, alternatively,

Address form PIO/SDB/122) attached. (2) the name of a single firm (having as a member a 2
[ "Fee Address” indication (or "Fee Address” Indication form registered attomey or agent) and the names of up (o
PTQ/SB/47; Rev 03-02 or more recent) attached. Use of a Customer Zmilstered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

(%]

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

PLEASE NOTE: Unless an u;%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 sel forth in 37 CFR 3.11. Completion of this form is NOT a substitutc for filing an assignment. .

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : O tndividuat 1 Corporation or other private group entity [ Government

4a. The [ollowing fee(s) are submilted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
B 1ssue Fee J A check is enclosed.
b} Publication Fee (No small entity discount permitted) & Payment by credit card. Foem PT(-2038 is attached.

Q) Advance Ocder - # of Copics _ .

[ 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)
U Applicant claims SMALL LNTITY status. See 37 CFR 1.27. [ b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Feg(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 ag shown by the records\of the Upited Staj atent and Trademark Office.

Authorized Signature Dme'wmmﬂgm@ BA8R39Es 12618518

Meyd_\ %

Typed or printed name Jéz f T Oy Regiswms 589 1:5;1@%' g% op
This collection of inf ion i 'e,d“g 37‘(){5.1)/“311 The infc d 1o ob B2 ELL0N fil .

is collection of information is required by 3 J/311, The information is reguired o obtain or retain a benefit by the public which is to file (and by the USPTO (o proces:
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CPR 1.14. This colicetion is estimated to take l)é minr:ucs to complete, mchsding gnmf:ring, prcpmp;g:’::s
submtting the completed application form to the USPTO. Time will va{hy de, ndiniv, upon the individual case. Any comments on the amount of time you require to complete
this form and/or mgg,gcsu(_mg for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, F.O.
R(l)x |4gq, A\l}gxap .n%;/]u%glmgg23134450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND '1O: Commissioner for Patents, P.O. Box 1450,

exandria, Vieginia 3-1450. :

Uinder the Paperwork Reduclion Act of 1995, o persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-8S (Rev. 02/11) Approved for use through 08/31/2013, OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.
12/610,518 10/11/2011 8035143 SUN.DH.5%4 1593
23557 7590 09/21/2011

SALIWANCHIK, LLOYD & EISENSCHENK
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 24 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):

HOON JANG, Chungbuk, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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Electronic Acknowledgement Receipt

EFS ID: 44796781
Application Number: 12610518
International Application Number:
Confirmation Number: 1593

Title of Invention:

SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

HOON JANG

Customer Number:

23557

Filer:

Michael Farjami/Evan Gunderman

Filer Authorized By:

Michael Farjami

Attorney Docket Number: SUN.DH.594
Receipt Date: 20-JAN-2022
Filing Date: 02-NOV-2009
Time Stamp: 20:38:11

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.)
260941
0850102_Stmt_Under_37_CFR
1 yes 3

Jan_20_22.pdf
- - - 98517300440b49592d4a95f298dd8043690)
fdédc
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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){ 260941

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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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: Application Serial No.: 12/610,518
Filing Date: 11/2/2009; First-Named Inventor: Jang
Attorney Docket No.: 0850102

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..  12/610,518 / 8035143 Filed/issue Date: 1 1/2/08 7 10/11/11
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: _dang, Hoon 7o DONGBU HITEK CO., LTD.
__The document was recorded in the United States Patent and Trademark Office at
Reel 023455 , rame__ 0112 or a copy® 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.

fr POWER OF ATTORNEY A»plp!icatim Nuraber 12/610,518 ™
OR Filing Date 11022008
REVOCATION OF POWER OF ATTORNEY | IS lemediemer L8 oo
WETH A NEW PGWER QF ATTORNEY Title SEMCONDUCTOR DEVICE AND METHOD FOR MARUFAG TURING THE SAME
AND Art Unit Unknown
Examiner Name Unknown
CHANGE OF CORRESPONDENCE ADDRESS itarnay Dot Namber Tossores
N S

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

E A Power of Attorney is submitied herewith.
OR
% | bereby appoint Praciitioner(s) associated with the following Cusiomer 2 5 ? G @
~~~~~ S Number as my/our attoemey(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

E | hereby appoint Praclitioner(s) named below as my/our atorney(s) of agent(s} to prosecute the application identified above, and
to transact alf 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:

B The address associated with the above-mentioned Custorner Number.

OR
“ The address associaled with Customer Number:
OR
r‘ Fin or
----- i individual Name
Address
City 1 State | | Zip |
Country
Telsphone 1 Ernail |
| am the:
!: Appticant/invertor.
OR
@ Assignee of record of the entire interest. See 37 CFR &.71.
i Statement under 37 CFR 2.73(k} (Form PTO/SB/386) subimitted herewith or fifed on
SIGNATURE of Applicant or Assignee of Record
Signature Jarshad farjami/ Date January 26, 2022
Nams 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™.

| *Totalof __ forms are submitied.
|

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.

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 |
12/610,518 11/02/2009 HOON JANG SUN.DH.594
CONFIRMATION NO. 1593
25700 POA ACCEPTANCE LETTER
FARJAMI & FARJAMI LLP

26522 LA ALAMEDA AVENUE, SUITE 360

R AP0 AR MO ER R
MISSION VIEJO, CA 92691 00000013133855

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.

/ggasgedom/

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

| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICAN:tl‘"MWuspﬁi.gov ATTY. DOCKET NO./TITLE |
12/610,518 11/02/2009 HOON JANG SUN.DH.594
CONFIRMATION NO. 1593
23557 POWER OF ATTORNEY NOTICE
SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOGIATION A
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.

/ggasgedom/

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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