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IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME

The present application claims priority under 35 U.S.C. 119 to Korean Patent Application
No. 10-2007-0139749 (filed on December 28, 2007), which is hereby incorporated by reference

in its entirety.

BACKGROUND

An image sensor may be a semiconductor device that converts an optical image into an
electrical signal. Image sensors may be classified into categories, such as a charge coupled
device (CCD) image sensor and a complementary metal oxide silicon (CMOS) image sensor
(CIS).

A CIS may include a photo diode and a MOS transistor formed in a unit pixel. A CIS
may obtain an image by sequentially detecting electrical signals of unit pixels in a switching
manner. In a CIS structure, a photo diode region may convert a light signal to an electrical
signal, and a transistor may process the electrical signal. A CMOS image sensor may include a
photodiode and a MOS transistor within a unit pixel to sequentially detect electrical signals of
each unit pixel, implementing an image. A photo diode region and a transistor may be
horizontally arranged in a semiconductor substrate.

Ina horizontai type CIS according to the related art, a photo diode and a transistor may
be horizontally formed adjacent to each other on and/or over a substrate. Therefore, an
additional region for forming a photo diode may be required.

Also, in a related art horizontal type CIS, it may be difficult to achieve an optimized

process of concurrently forming a photodiode and a transistor. That is, a shallow junction may
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be required to meet low sheet resistance in a rapid transistor process, but such a shallow junction
may not be suitable for a photodiode.

Further, in a related art horizontal type CIS, extra on-chip functions may be added to an
image sensor. Thus, a unit pixel size may need to be increased to maintain a sensitivity of an
image sensor or an area for a photodiode may need to be decreased to maintain a pixel size.
However, if a pixel size increases, a resolution of an image sensor may decreases. If an area of ‘a

photodiode decreases, a sensitivity of an image sensor may become poor.

SUMMARY

Embodiments relate to an image sensor and a manufacturing method thereof that may
provide a vertical integration of circuitry and a photodiode. Embodiments relate to an image
sensor and a manufacturing method thereof that may prevent a dark current in a vertical type
photodiode having a crystalline structure.

Embodiments relate to an image sensor and a manufacturing method thereof that may
implement a vertical type photodiode, which may improve bondability and an alignment margin
between substrates. Embodiments relate to an image sensor and a manufacturing method thereof
that may enhance resolution and sensitivity.

Embodiments relate to an image sensor and a manufacturing method thereof that may
implement a vertical type photodiode, which may prevent generation of defects in the
photodiode.

According to embodiments, an image sensor may include at least one of the following. A
first substrate on and/or over which circuitry including a metal interconnection may be formed.

A photodiode in a crystalline semiconductor layer bonded to the first substrate, where the
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photodiode may be electrically connected to the metal interconnection. An ion implantation
isolation layer in the photodiode.

According to embodiments, a method for manufacturing an image sensor may include at
least one of the following. Forming circuitry including a metal interconnection on and/or over a
first substrate. Forming a photodiode in a crystalline semiconductor layer of a second substrate.
Forming an ion implantation isolation layer in the photodiode. Bonding the first and second
substrates to each other, which may connect the photodiode to the metal interconnection.

Removing a lower portion of the second substrate to expose the photodiode.

DRAWINGS
Example FIGS. 1 through 8 illustrate an image sensor and a method for manufacturing an

image sensor, according to embodiments.

DESCRIPTION

An image sensor and a method for manufacturing an image sensor according to
embodiments will be described with reference to the accompanying drawings.

Example FIG. 1 is a sectional view of an image sensor, according to embodiments.
Referring to example FIG. 1, an image sensor may include first substrate 100 on and/or over
which circuitry including a metal interconnection may be formed. According to embodiments,
photodiode 210 may be disposed in a crystalline semiconductor layer, which may be bonded to
first substrate 100, and may be electrically connected to the metal interconnection. Ion

implantation isolation layer 220 may be provided in photodiode 210.
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According to embodiments, photodiode 210 may include second conduction type
conduction layer 212 in the crystalline semiconductor layer and first conduction type conduction
layer 214 on and/or over second conduction type conduction layer 212. According to
embodiments, defects in a photodiode may be minimized or prevented by implementing a
vertical type photodiode in which a photodiode may be positioned over circuitry. According to
embodiments, photodiode 210 may be formed in a crystalline semiconductor layer.

According to embodiments, ion implantation layer 220 may include second conduction
type second ion implantation isolation layer 220b, which may be disposed at an interface
between pixels of photodiode 210. According to embodiments, ion implantation isolation layer
220 may include second conduction type first ion impanation isolation layer 220a, which may be
disposed under and/or below first conduction type conduction layer 214.

According to embodiments, a side and/or the bottom of photodiode 210, which may be
lightly doped with n-type impurities, may be insulated using an ion implantation isolation layer.
This may achieve pixel-to-pixel isolation. According to embodiments, an ion implantation
isolation layer may be PO layer 220. According to embodiments, ion implantation isolation layer
220 may be used instead of using a related art shallow trench isolation (STI) process. According
to embodiments, dark current that may be caused by crystal defects that may be generated during
an etching process may be minimized.

According to embodiments, an image sensor may further include second dielectric 260
under photodiode 210 and metal pad 270 in second dielectric 260. According to embodiments,
in manufacturing an image sensor implementing a vertical type photodiode, substrates may be

Vbonded after forming dielectric 260 and metal pad 270. This may improve a bondability and an

alignment margin between substrates.
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A method for manufacturing an image sensor according to embodiments will be
described with reference to example FIGS. 2 through 8. Referring to example FIG. 2,
photodiode 210 may be formed in a crystalline semiconductor layer of second substrate 200.
According to embodiments, since photodiode 210 may be formed in a crystalline semiconductor
layer, defects inside a photodiode may be minimized or prevented.

According to embodiments, second substrate 200 may be formed by an epitaxial growth
method. According to embodiments, hydrogen ions may be implanted into an interface between
second substrate 200 and a crystalline semiconductor layer. This may form a hydrogen ion
implantation layer. According to embodiments, hydrogen ions may be implanted after
implanting impurity ions for formation of photodiode 210.

According to embodiments, impurity ions may be implanted into a crystalline
semiconductor layer. This may form photodiode 210. According to embodiments, second
conduction type conduction layer 212 may be formed in a lower portion of a crystalline
semiconductor layer. Second conduction type c;)nduction layer 212 may be a high concentration
P-type conduction layer. According to embodiments, high concentration P-type conduction layer
212 may be formed in a lower portion of a crystalline semiconductor layer. According to
embodiments, this may be done by performing a first blanket-ion implantation on and/or over an
entire surface of second substrate 200 without a mask. According to embodiments, second
conduction type conduction layer 212 may be formed at a junction depth of less than
approximately 0.5 pm.

According to embodiments, first conduction type conduction layer 214 may be formed on
and/or over second conduction type conduction layer 212, for example by performing a second

blanket-ion implantation on and/or over an entire surface of second substrate 200 without a
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mask. According to embodiments, first conduction type conduction layer 214 may be a low
concentration N-type conduction layer. According to embodiments, low concentration first
conduction type conduction layer 214 may be formed at a junction depth ranging from
approximately 1.0 um to approximately 2.0 pm.

According to embodiments, a method for manufacturing an image sensor may also
include forming second conduction type first ion implantation isolation layer 220a on and/or
over first conduction type conduction layer 214. According to embodiments, ion implantation
may be performed without a mask, which may form second conduction type first ion
implantation isolation layer 220a. According to embodiments, this may be first PO layer 220a.

Referring to example FIG. 3, second conduction type second ion implantation isolation
layer 220b may be formed at an interface between pixels of photodiode 210. According to
embodiments, second PO layer 220b may be formed at an interface between pixels using a
photolithographic process and an ion implantation process. Second PO layer 220b may be used
for pixel-to-pixel isolation of N- layer 214, which may be first conduction type conduction layer
214, used as the photodiode, and may also be used for a ground line connection.

Referring to example FIG. 4, high concentration first conduction type ion implantation
region 230 may be selectively formed. According to embodiments, first conduction type
conduction layer 214 may be connected to second conduction type first ion implantation
isolation layer 220a. According to embodiments, N+ layer 230 may be formed using a
photolithographic process and an ion implantation process. N- layer 214 may act as photodiode
210. According to embodiments, first PO layer 220a and second PO layer 220b may serve as a

pixel-to-pixel isolator and a ground line. According to embodiments, N+ layer 230 may serve as
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an electron movement path of electrons generated from pixels, and may contribute to ohmic
contact.

Referring to example FIG. 5, first dielectric 240 may be formed on and/or over second
substrate 200. According to embodiments, metal plug 250 may then be formed. According to
embodiments, an oxide layer may be formed on and/or over second substrate 200. According to
embodiments, metal plug 250 may be formed of tungsten, but may not be limited thereto.

Referring to example FIG. 6, second dielectric 260 may be formed on and/or over
photodiode 210 of second substrate 200. According to embodiments, metal pad 270 may be
formed in second dielectric 260. According to embodiments, in manufacturing an image sensor
implementing a vertical type photodiode, substrates may be bonded after forming dielectric 260
and metal pad 270. This may improve a bondability and an alignment margin between the
substrates. According to embodiments, metal pad 270 may be formed of tungsten (W),
aluminum (Al), copper (Cu), or the like.

Referring to example FIG. 7, first substrate 100, which may include a metal
interconnection and circuitry, may be prepared. According to embodiments, first substrate 100
may be bonded to second substrate 200 through a wafer-level bonding. A metal interconnection
of first substrate 100 may include metal 110 and plug 120.

According to embodiments, bonding may be performed by contacting first substrate 100
and second substrate 200 with each other and then performing activation by plasma. According
to embodiments, this may increase a surface energy in a bonding surface.

Referring to example FIG. 8, hydrogen ion implantation layer, which may be formed in
second substrate 200, may be changed into a hydrogen gas layer. According to embodiments,

this may be done by performing heat treatment to second substrate 200. According to
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embodiments, a portion of second substrate 200 may then be removed. According to
embodiments, photodiode 210 may remain under a hydrogen gas layer. This may expose
photodiode 210. According to embodiments, second substrate 200 may be removed using a
cutting apparatus, such as a blade.

According to embodiments, P-Epitaxial layer, which may be at an upper portion of
second substrate 200, may be removed by performing a cleaving or backside thinning process
after bonding the first and second substrates. According to embodiments, an uppermost layer of
photodiode 210, which may be P+ layer 212, may be connected to a ground line during a
subsequent process.

According to embodiments, an image sensor and method for manufacturing the same
may provide vertical integration of circuitry and a photodiode. According to embodiments, to
achieve pixel-to-pixel isolation, portions of a photodiode lightly doped with n-type impurities
may be insulated from each other using a PO layer instead of implementing a related art STI
process. According to embodiments, it may be possible to minimize a dark current that may be
caused by crystal defects that may be generated during an etching process.

According to embodiments, in manufacturing an image sensor implementing a vertical
type photodiode, substrates may be bonded after forming a dielectric and a metal pad. This may
improve a bondability and an alignment margin between the substrates.

According to embodiments, vertical integration of circuitry and a photodiode may make
it possible to obtain a fill factor close to 100%, and may make it possible to maximize a

sensitivity.
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Although embodiments may be described with respect to a complementary metal oxide
semiconductor (CMOS) image sensor (CIS), embodiments may not be limited to a CIS.
According to embodiments, any image sensor requiring a photodiode may be used.

It will be obvious and apparent to those skilled in the art that various modifications and
variations can be made in the embodiments disclosed. Thus, it is intended that the disclosed
embodiments cover the obvious and apparent modifications and variations, provided that they

are within the scope of the appended claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A device, comprising:

a substrate;

circuitry including a metal interconnection over the substrate;

a photodiode in a crystalline semiconductor layer bonded to the substrate, the photodiode
being electrically connected to the metal interconnection; and

an ion implantation isolation layer in the photodiode.

2. The device of claim 1, wherein the photodiode comprises:
a second conduction type conduction layer in the crystalline semiconductor layer; and
a first conduction type conduction layer over the second conduction type conduction

layer.

3. The device of claim 2, wherein the second conduction type conduction layer is

formed at a junction depth of less than approximately 0.5 pm.

4, The device of claim 2, wherein the first conduction type conduction layer is

formed at a junction depth ranging from approximately 1.0 pm to 2.0 pm.

5. The device of claim 2, wherein the ion implantation isolation layer comprises a
second conduction type first ion implantation isolation layer at an interface between pixels of the

photodiode.

10
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6. The device of claim 5, wherein the ion implantation isolation layer comprises a
second conduction type second ion implantation isolation layer under the first conduction type

conduction layer.

7. The device of claim 2, wherein the ion implantation isolation layer is formed over

at least one of a side of the photodiode and a bottom of the photodiode.

8. The device of claim 2, wherein the ion implantation isolation layer comprises a PO

layer.

9. The device of claim 1, comprising:
a dielectric between the photodiode and the metal interconnection; and

a metal pad in the dielectric.

10. A method, comprising:

providing a first substrate;

forming circuitry including a metal interconnection over the first substrate;

forming a photodiode in a crystalline semiconductor layer of a second substrate;

forming an ion implantation isolation layer in the photodiode;

bonding the first substrate to the second substrate to connect the photodiode to the metal
interconnection; and

removing a lower portion of the second substrate to expose the photodiode.

11
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11.  The method of claim 10, wherein forming the photodiode comprises:

forming a second conduction type conduction layer in the crystalline semiconductor
layer; and

forming a first conduction type conduction layer over the second conduction type

conduction layer.

12.  The method of claim 11, comprising forming the second conduction type

conduction layer at a junction depth of less than approximately 0.5 um.

13.  The method of claim 11, comprising forming the first conduction type conduction

layer at a junction depth ranging from approximately 1.0 pm to 2.0 um.

14.  The method of claim 11, wherein forming the ion implantation isolation layer in
the photodiode comprises forming a second conduction type first ion implantation isolation layer

over the first conduction type conduction layer.

15.  The method of claim 14, wherein forming the ion implantation isolation layer in
the photodiode comprises forming a second conduction type second ion implantation isolation

layer at an interface between pixels of the photodiode.

16.  The method of claim 11, comprising forming the ion implantation isolation layer

over at least one of a side of the photodiode and a bottom of the photodiode.

12
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17.  The method of claim 11, wherein the ion implantation isolation layer comprises a

PO layer.

18.  The method of claim 10, comprising:
forming a dielectric over the photodiode of the second substrate before bonding the first
and second substrates; and

forming a metal pad in the dielectric.

19.  The method of claim 10, wherein bonding the first substrate to the second
substrate comprises contacting the first substrate and the second substrate with each other and

performing activation by plasma.

20.  The method of claim 10, wherein forming the circuitry including the metal

interconnection comprises forming a metal and a plug over the first substrate.

13
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ABSTRACT

Embodiments relate to an image sensor and a method of manufacturing an image sensor.
According to embodiments, an image sensor may include a first substrate, a photodiode, and an
ion implantation isolation layer. According to embodiments, circuitry including a metal
interconnection may be disposed over the first substrate. A photodiode may be provided in a
crystalline semiconductor layer bonded to the first substrate, and electrically connected to the

metal interconnection. The ion implantation isolation layer may be provided in the photodiode.

14
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FIG. 3
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FIG. 5
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FIG. 7
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FIG. 8
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APPLICATION SIZE sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
35 U.5.C. 41(a)(1}(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 195 390 -
* If the difference in column 1 is less than zero, enter "0" in column 2, TOTAL TOTAL 1090
APPLICATION AS AMENDED - PART I OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS RIGHEST —
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY EXTRA RATE ) IEEN(% RATE®) lgq (A$I;
= AMENDMENT PAID FOR
w Total . X . _ - OR =
Z | @7 crr1.160) Minus = X = X
Z |ndependent [, I - = =
& @7 crr1.160) 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
OTAL TOTAL
ADD'T FEE OR  ADDT FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
o AFTER PREVIOUSLY EXTRA RATE (5) IE’EN‘;'- RATE ($) TF'&N‘;;
E AMENDMENT PAID FOR ® (
i
Total . . - - = OR -
Z |7 crr 1o Minus = X X =
Z INndependent |, ) ot - = =
2 | 7 cFR 1.160) Minus = X = or | X =
< IApplication Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADDTFEE
* If the entry in column 1 is less than the entry in colurmn 2, write *0" in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20".
*** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
I he “Highest Number Freviously Paid For” (1 otal or Independent) 1s the highest number tound in the appropnate 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 ﬁ‘le (and by the

USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 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 armount 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-PTQ-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/344,538 12/28/2008 Hee-Sung Shim 601-0241
CONFIRMATION NO. 6320
60803 FORMALITIES LETTER
SHERR & VAUGHN, PLLC
620 HERNDON PARKWAY R AT
SUITE 200 000000

HERNDON, VA 20170
Date Mailed: 01/21/2009

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

+ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing
items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $890 for a non-small entity
+ $130 Surcharge.
« The application search fee has not been paid. Applicant must submit $540 to complete the search fee.
« The application examination fee has not been paid. Applicant must submit $220 to complete the examination
fee for a non-small entity.

page 1 of 2
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/qtran/

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

page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/344,538 12/28/2008 2811 330 601-0241 20
CONFIRMATION NO. 6320
60803 FILING RECEIPT
SHERR & VAUGHN, PLLC
620 HERNDON PARKWAY N AT
SUITE 200 000000034069899

HERNDON, VA 20170
Date Mailed: 01/21/2009

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)
Hee-Sung Shim, Gangneung-si, KOREA, REPUBLIC OF;
Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications
REPUBLIC OF KOREA 10-2007-0139749 12/28/2007

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: 01/14/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/344,538

Projected Publication Date: Supplemental Fees Missing
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

IMAGE SENSOR 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
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.: 601-0241
Hee-Sung SHIM Confirmation No.: 6320

Application No.: 12/344,538 Group Art Unit:

Filed: December 28, 2008 Examiner:

For: IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME
MAIL STOP MISSING PARTS
Commissioner for Patents

P.O. BOX 1450
Alexandria, VA 22313-1450

REPLY TO
NOTICE TO FILE MISSING PARTS/
NOTICE TO FILE CORRECTED APPLICATION PAPERS

Sir:

In response to the Notice to File Missing Parts or Notice to File Corrected
Application Papers mailed January 21, 2009, Applicant respectfully requests
reconsideration of the application. Applicants are submitting with this Reply:

O an executed Declaration

O a substitute specification

O replacement drawings

O $_ Additional claim fees

i $130 Surcharge under 37 CFR 1.16(f)

0O $330 Filing Fee

™ $540 Search Fée

M $220 Examination Fee
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to comply with the Notice to File Missing Parts or Notice to File Corrected Application

Papers.

Respectfully Submitted,

L2

Daniel H. Sherr
Reg. No. 46,425

Sherr & Vaughn, PLLC
620 Herndon Parkway
Suite 320

Herndon, Virginia 20170
Tel: 571-313-7582

Fax: 703-935-8473

2.
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Electronic Patent Application Fee Transmittal

Application Number:

12344538

Filing Date:

28-Dec-2008

Title of Invention:

IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

Hee-Sung Shim

Filer:

Daniel Hilary Sherr

Attorney Docket Number: 601-0241
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:
Utility Search Fee 111 1 540 540
Utility Examination Fee 1311 1 220 220
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 1051 1 130 130

Petition:

Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 890
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Electronic Acknowledgement Receipt

EFS ID: 4775945
Application Number: 12344538
International Application Number:
Confirmation Number: 6320

Title of Invention:

IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

Hee-Sung Shim

Customer Number:

60803

Filer:

Daniel Hilary Sherr

Filer Authorized By:

Attorney Docket Number: 601-0241
Receipt Date: 11-FEB-2009
Filing Date: 28-DEC-2008
Time Stamp: 16:03:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$890

RAM confirmation Number

1337

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)
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. 106734
1 Applicant Response to Pre-Exam 20090210174550.pdf no 2
Formalities Notice
975e00cf1a985e5798686c0855b9da6h337|
<773
Warnings:
Information:
34991
2 Fee Worksheet (PTO-06) fee-info.pdf no 2
009ba5¢97660cc8315ec428beffbbcdd3fes)
8faf
Warnings:
Information:
Total Files Size (in bytes):i 141725

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office

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

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
12/344,538 12/28/2008 2811 1220 601-0241 20
CONFIRMATION NO. 6320
60803 UPDATED FILING RECEIPT
SHERR & VAUGHN, PLLC
620 HERNDON PARKWAY N LA AL A
SUITE 200 00000003457912

HERNDON, VA 20170
Date Mailed: 02/19/2009

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)
Hee-Sung Shim, Gangneung-si, KOREA, REPUBLIC OF;
Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications
REPUBLIC OF KOREA 10-2007-0139749 12/28/2007

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: 01/14/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/344,538

Projected Publication Date: 07/02/2009
Non-Publication Request: No

Early Publication Request: No

page 1 of 3

Ex 1002 - Page 38



Title

IMAGE SENSOR 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
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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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 10-2007-0139749
Application Number

= & 4@ & g 2007 128 28Y
Filing Date DEC. 28, 2007

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

2000 038 16Y

COMMISSIONER [Gi=3278
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A7l EF 92 F4 (Resolution) 9 7FoM & Ade= EA7 Aot

& EAG vk, &, A& EdAAyH FAHAANE AL WA (low sheet
resistance)2 Y&l A2 FH(shallow junction)o] 7%}, EETC]QEof=

ol gk =5 A H(shallow junction)o] HASEA &S 4 AT .

wo, Fr o] o9 FEE ARA oju A st 71T 24
(on-chip) 7|50l oA Al Fr/AHTA FHgtie] 277 oju A o] Al

MEIWE (sensitivity)2 237 98 27940 B TETO9cZ 9% 9

Hol FAAolZE FAHY] Hs) gruckant. TW, JAAelZrt Frbuw
TR AA S AZFA Resolution)s] FL2AAR, EF, EErholoc o AHo]
2adE olE A AN AAEME (sensitivity)7h ass EA7 wAwT
EEDRVES

sl astna st BhAll

AA e FZ(circuitry)9} TETIo)|2 29 =2 HAL 4

ofl
fick
+
22,
fr
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U A 8

Az AFetaA g,

<10 T, AAds £AY EEGolenyt Z2A Alcrystalline)e]dA, $EH
ZETIo| o8] AT (Dark Current)2 HAT 4 9= olmRAlA 2 I A
Zd9S AgstaA @t

<> L3

olu] A A& e Azl glolA]

T e olulAAlA 5 oA
RS AEstara g},
<12> gk, AAde g2 5H[Resolution) WA EIHE (sensitivity) 7 T4 7
dE g e oW AAA 7 o AlEe AlEstast g
<13> g, AAdEs FEHe ¥EHES A&sHA ZEHe|E Ud 4
AEE FAT 7 de o AiA H T AxwHe AEstad dn
(A 84 e
<14>

rE
k1
2
o[Nv

- laye

D 3 A7) ZEH
o gAd ol &Y ReElF & E¥ste AL 5EF o= v

<15> Eg, AAlde] wE ojulAalAe] AzEWHE AL V]Il wdS Egehs
Z(circuitry) & A3 A A

= A 2 (erystal line
semiconductor layer)el] L ETio]e =

A A7l LETe|2 s o
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Jete @A 9 4] EEdeless 47] Wil

IR A2 EA0E @,

a6 AAeo] e oW AMA A T Azugol olahwl 82 (circuitry)9 £E

[t}

tholo s £AY HAE AT 7 Ut
<17> TG, AAdo] & FHAHPixel-to-Pixel )2 ZA(Isolation)2 93l
T ST T4 2 AbEsA &1 PO 55 o]&43to] N-2 =3 (Doping) @ EETO]
4 F 4 e 2

$ S (Photodiode) & A (Isclation)A]7|2= 2 Z}Etch) 27

AAG o FHFDark Current) S ZAAZA & Udv).

<18> ot
dojA dAFH dg WS AT & EFdoezq 7jEte] B9 fold #H
depel vhds FAAE o

<19> T, Ao o&d 3 Z(circuitry)S} TETo| =9 Fa47 FAo] o
a DA (fill factor)E 100% ZHAZ 4 Ak,

<20 L3, AAdo] gaRl FerlesRt =AY Aol o) 22 g4 Alol=
A =& AAME B E (sensitivity)E AF o+ 9k,

21 T, Ao oatd FAvERTE ZE 72 FHAResolution) S A F
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C AA O] oFd 7 @9 AAS AAMEHE (sensitivity)d] 24 ®l

2 o, AAdel os g8 F 4= #74H9 &3 3= (on-chip

circunitry)= ojuAAlA o] B ZH A(performance) S ST7kAZ1aL, Yolrl 2749

<24 olaf, Ao mE olmAMA B T AXEHHSE FPE EHE FERI
A8 v,

25 AAle] o] Are] lojA
1A E Ao glel, A/eokdle AFH(directly)d EE ©E FE A
(indirectly) BAHEE 72A& 75 E£gdc}.

zolu) 4 Aol BAFE Zlo] ohr], EErhelenst Ag

<26 T =2 '«

<27> (’é‘/\]oﬂ)
<28> T 12 AAde g ojn R lAe] g Eoltt
229> Ao wE oju]AAAE widE Egsts AZ(circuitry) (M EADF

A AL 71E00); A7 AL 71E100) 7 BEddE Z2AY 9t S (crystalline
semiconductor layer)ol] @AHTAl, A7) vldY Aoz dAZH ¥ECOLE

(210); 2 7] XEGo]2=(210)0] dAME ol2Fd BH5(220);2 s

i,
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<33

<34
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i

How

g

2 .
ANdol A 47] EEGel 0 EQ10)E, 2AE BEAF U0] 4 A2 v

A9 ARFQI); 2 A7) A2 A% ARF12) o 249 Al =49 A%

FQ)s 22E F 4

Al

, Ao o)FH YRR =7 3 Z(circuitry) ] A4S0 Y= F
Ao XEGOQEE LA EET|eEZS Z2AF WA F(crystalline
semiconductor layer) Wo| AT ozZH FTECo|ot 1o rAEZ HAT F
A}

A7) CleF BelF0E, 47 EEG 9 E(210)9) B AA6] 84

= Arldd o5 H A7 (Pixel-to-Pixel)2] EH(Isolation)S Y& &
gef STT s4& AHgetA &a o254y BeF, ods &° PO F(220)& 83t

o N-2 %3 (Doping)® ¥ ET}o] 9 =(Photodiode)® &W 2

—
tA
rlr
o,
g
o
i
'8

i,

{(Isolation}A 7122 A Z(Etch) #4 & 94 753 242¢9 9% 4AF
(Dark Current)E #F42AZA F Uot.
wak, AAde 9 4] TETOILE(210) 34 FA4E A2 FAS

(260); F A7) A2 293(260)°] F4E AgA=(200);E o xqL 5 AU
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=, AAdel std eHE LEUCILE Agshs oA A Az qlefA]

AAFH Mg =2 AT & Bgdozy 7sge] Bgo) ol 5 Al

=14 =d FE o3 uEg =U FEe o AR A @

o,

A, = 29 Feol A2 7]E(200)9] AAY A F(crystalline
semiconductor layer)ol] ¥ EU}O)|2 (21005 AT}, o|HT Z2HY wHA S0

FECTOLE(210)7) BB o8N L ELo

fo
In
=
o
)
=,
[
il
ol
>
i)
b
¥,
il

d= 5ol 47 A2 71/(200) 2 A HHA Dol ol AL 5 dvF. o] F,

2749 TEAS AA FrolRs FhdA FholR FAT(M=AE 4T
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o
>~
4
[0
o
rfo
o
M
1A
Mo
H

Bl 9 2(210) §4& Y3 ol2FY T AdadE

Aol o] 2F4ste] iFE PE AEFRIDE AT F sivh. 8 5o, 47

2
(SN
ki
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©
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o], A7) A2 =AY AEF(212) AR Al =AY A=I(214)E FA
gtk a2 So], A7 2 AR AEF(212)9] Ao vz glo] EHZloR A
2 718(200) AW o]&FYhde] AFE N A=FQ)E AT F+ I, o

Eo], A7 AELE Al EAY HAEE(214)2 9k 1.0-2.0 me FA9A(junction

=Fdel 93 A1 P0E(220a) & FAE 5 vt

theo, & 33 go] 47 £EC|RE(210)9] BA A A2 =49
A2 o] &FS EeElF 2200 FAAT. dE 5o, ARIE A (Photo) H o]2FY
TR olgste] FAE AAl A2 PO F(2200)& FAAE F vk, o8 F A
2 PO 5(220b)& EETHo] 2 E(Photodiode) & AMEEE N-Z(214)9 A 7H(Pixel-

to-Pixel) A9 (Isolation) B 2= 2291(Ground Line) U2 EH o2 3},

ol gake] Nt 5(230)2 FAAZL F A}k, old, = 4olA N- F(214)2 ¥ ET}O
E (Photodiode) 9<&2 34 He, A1 PO 5(220a), A2 PO =(220b)2 Pixel-

to-Pixel Isolation €& 2 Ground Line 9 1A Hub, =, N+ (2300
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<44

<45

<46

<47

<48

A4 (Pixel)ol A Bdd A}

ol T2 JZ< oA HH, «F

bIES 1 2007-12-28

ol
=

tggoR, & 59 el A7) a2 Z17(200) Aol Al AIE(240)S FAds)
i, AgEYeme JAST. o8 S, A2 718200) el dFerg FA4§)
i, "o de@Ee 2(60)E AT F doy odl 3 e AL ot

o, & a3 go] 4] A2 7]3(200)9] ¥ ETO|LE=(210) Aol A2
AAF(260)e Bk, 27 A2 F(260)e) HEHA=(270)E FAHFT. =
AAldel oJsty FAY TELIeEE ALste ofuAMAY Az slejd A
AF(260)F AGA=(270)8 FAT & BEddozy /R0 299 §oi 2
4 wAE FAAD Gk dE B0, 4V HE@d =) 5aum, ¢
FoE@AD B FEC) o2 I49 § Ao,

ttgo g, & 73 Zo] WMy 3 Z(cireuitry)(MEADNZ FAE A1 7@
(100)& Zusta, 47 A2 717200)T o) 8 (Wafer Level) 295 A%
Th A7) AL Z19100) 9 A Sg (1107 E8 201208 29T 5 Y.

-, A7 AL 7100 A2 73 (200)L Edsty] de EZeRubed o
T olgHo] o] o8 EgHE o BRUAZS QoA Hgg 3P &
Ak,

oz, X 8% o] A2 7)1R(200)0 dAEE B Fiole FUFOI
FRVAFTOE WEA T F Ut ol F, FRVAFTE VIFCE A2 713200)Y
55 Bdolz §& o]dste A7Ete ¥ ETO|=(21007F wEHESR T F
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30,
e

<49> dZ Fo, £9(Bonding) F FW(Cleaving) %= MWAlel= 4y
(Backside Thinning) 59 HWH o=z I ETI]2E(Photodiode)E T adst= A2 7]
B(200) A5 P- Epi T AANE £

<50> ol F, & FTAH st FHAAFe P+ F(212)F 18 = &< (Ground

<51> AA A E olulAAA = T AZHEH 95t B E(circuitry)s TE

A7 (Pixel-to-Pixel)2] Z<d(Isolation)& <3|

!

<52> W, AAde] ofshd

ol SII 45 AMgstA &3 PO §& o83t N-2 = (Doping) ® ¥ ETHO]

L. E(Photodiode)E& AN (Isolation)A 7|22 21ZHEtch) &4 &= 244 71538 2

A Ag ] o]g A4AF(Dark Current)E ZAAE 4 A},
<53> wE, Aol ot FAY ZED|LE ALSE ou|A4lAY Az

golA AdFs g AEE F4W & BYgozd Jwne Bel golq 2

) EAE(fil] factor)S 100% ZFAA 5 Qo).
<55 TG, Ao o5ty FrlErRr £H9 FHo] o] g2 gA Aoz

A =2 AMAEHE (sensitivity)2 A3 4 ¢},
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<57

<58>

<59

M= 27X 2007-12-28

TGk, Aol oFH Fgrleny 22 JZFH(Resolution)S Hal +

T3, AAde] ot 2 w9 HAe AMAEWE (sensitivity)e] ZA
o] B} B7% I Z(circuitry)E FEE o U},

TE, A o] FAAHE 5 de F7FFer &3 g Z(on-chip
circuitry)= ojulxdlA o] 3£ (performance)E Z=7FA711, ol A#9
293 8 Alzuds 232 458 5 ok

oy 7iAd A B2 B os dAHe Aol ofyal, HFFY

HePelol S50 e A BUd ohE AA 7 ssn
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=
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HzE 24 : 2007-12-28
[H7% 4]
A3 gl 2dejA,
A7) oleFY FEF,
A7 Al B AES 50 @4 A2 243 Al o]&FY REsE
o EgstE e 5A 0 ke oju A 4lA
(A% 5]
AL g WA A4 F ol s gl qlojA],
A7) ZETrolgEet A7) WA Alole] A AAF B
A7) AdF FAE AgHE & o] e AL EAoE e ovA
AA .
[F7% 6]
AL 7)ol wjdE £gshE S Z(circuitry)® AAsE @Al
A2 7o) AAY WA Z(crystalline semiconductor layer)dl] T ET}o
2EE A A
A7) EETo|e e o2 FY FHFe dMshE gl 8
A7) EEGOLES 47 WAcl RERES A7) A2 e AL A|%e
2dste ©A; 2
A7) A2 7R FEE AAste] A7) FECleEE =E3AYE BALE
EgshE Ae BEAOR Sk oju]AAlAl o] Az

21-16

Ex 1002 - Page 57



1 2007-12-28

Mz 2X

o deiA,

3

A6 g

(472 7]

I

s
|

3

e
o

ol
o

o glefAf,

3

AT =

(% 8l

)

fite)
axe)

o
ol
Ao

h

9.

=0

Nd

H

SEEERER

p
o

o= 3}

i
T
A

(%)
ol
=

jw

)

o el

)

3

A8

3.

=)

H

Aol A=x

|

Gl

174

G o

How

0=
A= T

Al

ot

hva
ha ol

= 8A4AE A

o lelA,

¢

1o} g
21-17

Ex 1002 - Page 58

- %

A A9 & F of

[Z7% 10]



M= 27X 2007-12-28

gA; =
A7l AdTel Agd=s dMsE dAE o 2gske S 5A0R §

= oo AAdlAe] AZHY,

(=de 7hadd d9]

60> T 12 AAdel wE oju x| AlA] o] T,

<ot> =2 UA %8S AAde] mE olujq A Axdye FHUUE.
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[= 1]
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230 214 214 23p  220a 220b
i A p
\ ‘g !
\ \ \
J i P+ | L T 212]
i i 210
T I A B D =
PO ~aH 0 ~NH T PO
250
+—240
| | I 260
\ +—10C
\\
\
1 hY
3 Y
110 120
[= 2]
PO —220a
- 21
! }zm
P+ T—212
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P T——212
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———
214 2{30 214 230 220 220
{ |
PO Y THF PO \ NH T POJ
N- |Pol " |POI ! N \}Pol N- 214
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[= 5]
214 2?0 514 zfo
] \ \ \
f I ] T
/ / 240
2] Rl—50 AR PO
u IPUl LV IPOI LN f{m] N- =21,
Pt ! i 1-—212)
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! i !
280 230 220a 2200
208 220
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[= 6]
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I } | | \1 il - 280
/ +~—24p
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L—MERERABRERTE, /.

FHEFE—SFHRERHESAMERHNE;

ERRNELEBRAEETE _SHAMPLERE, &

FRB_SHAUEHFARAE - SHLABHEK, BEREIRERPNE.

2ABWRANER | TR HE, FRF—SHABENLEAREMFRE _FHR
ML SHREEEZRAMNBRE, FHEFBRPNSERERE.

3ARBCFE R | iR AE, #—PaHE:

HRABRZIBRETE, REE_REAHEEHEENRE—SERENE —PBK
H, RSB —MRERERTHAE AU NEIEES:

MAFFRE _SHAUEME_BRER, KERTHRE_-SBRAUNEIEE
f, BEHBRAEERTHRE-_SHABNELREE: &

FRE-_BREES—ERLERRE R, BRRME PN &, FiE—5
REBFAE _SHAUNYBUERREE PN &, FHEAMM PN £MAREE
PNEHRHWE.

AMBFERFNER 3 TR FE, HPHRE—EBNF 02 K (pm) M3 pm 2
e

SIRERAMER 3 ik, HPFHRE—FHEATLIEMBHITEE —HEX
HHOE-FELH 0.5 ym B3 pm, FEFRE_SRBRLBAMEITEE ZBK
BEE ZREAR 0.5 um 3 4 pm.

CARERFER 1 FihtHE, #—Ba%5E.

TE B 1k B B IR B, FEARE NBERIRHE P BF T A TR B R R EEF R
AEHESSHORBENE—EENES, B ERA R, Hh e B R X g
REFAS-SHABMB IR, |

TREARNER 6 TR FE, HPFREHNFTRE=FLBEELHN 1.5 um B 3
pm, FEFRRE—EELN 1 pm B 3 pm.

SARERER 1| TR, H—PaE.

ERTERMLE: R ) -

EEKMEELEE, #THENHEIE (CMP) T2,

Qﬁﬁﬂﬂ%il%ﬁ%ﬁ%,ﬁ*%ﬁ%—@%%ﬂ*@%%NﬂHE,ﬁﬁ%

2
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0ARERAER 1 FrRm ik, RPFidE—ShRR L SR P HMNE, FibS
CRHERHEBAMEER— N-BSER.

LRI A ER 3 FrAM e, Fid%s—B RS LU A% CMOS T & Hitx
WEBE T B AT R 35— B K R B Bk T, B T LU T S5 R B e B 7 — AR IO PR
CMOS B LA BT A% — S B ¥ S 4L, 3 AFRS BR85S H% CMOS
TERMREBRRUMTASE - SR AN SAREI: NETUES SHEHRERE
— R IIFFE CMOS BHLUFT A — B m S Mk Sk .

I3RS | FrR gk, B id B — R B AR RMNBREEA A 104
3 10° EFlem’; IR KB LSHERBRTREAN 10" 2] 10" EF/cm’.

LAMRBRAIER | FrR i, BPFRs - AL SHENEEAN 2 um 3 12

pm.

3
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EEEHBRABHRERINENEEGREERS

BAAR

AREME O EETHEE, AEAGRY, PRASEREES.

BB TR TSR, BN, fREEL (PC camera). TG
B NBERS (PCS). UREMAMBFEUMRRREL. BUIRH. R2HH
REST FIMEANS. EESERHEARANRE, WEREBBNERSHEAM,

ER B ATRY B Rm RS T, XATHESEE (B, TLE, 4
SAREINE) BBAAET . SRECETH, BB RTERAET-EAR . %
M ARE R ARER, SRR TREARRERE . X M B i 08T b i
BT B T2 O A |

B E R T A B, B ROLIEE . AT, B EEWE
MBI E M RTINS B R REOAR (SN b, Eilk, EREEGE
BBLE— BTN E A RER BB RF AR R, E, BN BREARR
IR

HTWEBRBMLHEH, CMOS (EHUSR-EAMESH) HRBELBS
(APS) BEATHNREHBREHNEXNESNEEBBTE (HiWm, BAEE). &
#, LR A B B R A B M T AN TR (HItn, 7E CMOS BIRGR4E Ba
(PPS) HEHMEAEE (CCD) BEABEFHE). HHILEA, CCD BRER
S P A 0 7 VA TR A A 58 A 5T 6 5 B NOK 38 R 4T U - CCD S AU K
mE S E RN S, BRENEARIYE, BN COD ST LN AW LB
SRMM: BE5H% CMOS TERKE.

Hik, /%% CCD MEABRRSBERNMENESR-SALYESAK (CMOS) B
SIS A B R A — 2, LB /R R 7 B TS M R R S |

CMOS B ABBAEFHA NS . B—HIRHTHATEELRYBES LR
BET), SHARNWBEE, GFEES RS REREERE RS, RARER
CMOS TEki{Ew# I CMOS BBEBE. B 1 ERFHANAE CMOS BB BE
MRREE, LA% P WEREE (). N WHEEE GRED FRRRE (5

4
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X
 HER R

B 1 %M CMOS B 545 ma%;
B2 RIBI\EAR A —ANLHH K CMOS B S4B EMHRER:
B 3 BIRFEARH—ADLHHIH CMOS B 45 B a8 KA E

B 4 RBREAR R~ LHH G CMOS BG4 B R AR E E
Bl 5 RARIEAR KR BH—A LB CMOS B 128 i mE A
6 —ABIWAKRF —ALHEF K CMOS B LRSHETISHRER.
B R 0 | |

HEBHEE 1, BN CMOS EBREMBEE 100 ) P+E ¥ MM R K 102 Flh. RS,
7 P+ IR 102 LK P-B 4 544418 EPL E 104, P- EPI JZ.104 FIFRFE AL 8Q~12
Q, HEMBRERAN 2x 10° FF/em®. BiJE, BRIRIGHE 106. ¥ IEHRE B (Shallow
Trench Isolation) T2 & H & CMOS £/ 8 %4 f % Dﬂ.ﬂ&%s HAEERE R LA
LOCOS TZ (R#ENIZ) KEBZ.

FEFERK STI 106 J5, 4N N B 108 #1 P B 110, R)E, BHREL REM 122. £
T BEEM 122 &, ¥EA N+ 114 F1 P+ 112, BAEE CMOS BB HERAFR. B
T N Bf 108/P & 104 ZiR Bt E 140. R FRMATH=EARGBEHHFRERLT
KU, N+ 114 FEAPENEZRE P N B 108 i, HFEHHLERBEUELR
HES. _

RS RS NERARRE, WURELE 124, RALEIMIUL (CMP) TZ,
HEHMER 116. $EFRLTZUEAERE 1 B 1262, JIREMLE 125, FH CMP T Z,
FERER1117. ERRWRIZ, UEBRFTTEENERE.

BERZEE L B1RBRA—HNELRIE. EHRTESRE 126b )5, FIARE
EEEFHEEE CVD TEERA ERAL 8000 R ENELE 128, AHBEESETF
183 A CVD T2 /5, ViR 5000 B E K446 A SN, CVD 2 130,35 F % #LH CMOS
BB maRky, ESLEL, TERREHE (506 B 132 LATFFEL. RE, &
MEEEE 134, BEJR, FRBIES 138. EAMBGHEERATER R ZRE M EBXSE
L, FUETUSESMERBRRRREE.

B CMOS BB AEBSE T L AH A B B —A B AR AR M T35 K o i
B B MTF GRS 3% B30 FIBWRA . 6 Z 4R 2 i N BH/P- EPI £ (3R N+/P-
EPL&) FEM. NBHEUENL 2V R RE. P- EPLAI Ptk . NBH/P A H R

A
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BEHREAY 1~3 um . ERRRBETHHR P- EPLH P+RER, BT — Rl
HETF, ER—AXTHHK. AFAM, TS, KEEETUFSHRREL LS
“RENRREAEE. |
Bim, % CGEK~7000 ) BREFER 4.7 pm. KB LR BT -FRXNE
P- EPI/PH R LXK, TR RTEN M R LR K . I SRk 7= 4 B o T/ Rk
HoRENRERR S, BamTHEEE N B AR, A7 HERE. 7 N B
3 AT B TR X A 3R AR IR . AR, SR A O WL /%8 UFE P- EP/P+
WHEXHE . Bam T/ EEREHTAER KT BE. Ed—ERT/ERNE
CEMEASHLEA. TIERRET HEMERE, HERE MTF AR E EE.
FEKELNREX, XHEROREATRTABS, BENRELTRTANHM
X |
FTAMRARBOESR 138 BOLWEER M (N B 108/P- EPI 104) MIEEEK. HA
WA CMOS TZRFHHULHWERBE 126a F1 126b, T EFEBAKBTFRAE 1328
WER 134, W KHE B R RAE R SR I R U, O S B R R I ik S B SR
B, BEALH MIF. E@EAENNBHB-ETMERN CMOS BG4 R
5,
NBHRE 2, HERREERRH—ALHF K CMOS B #4525 . AR T % #M CMOS
BGERE, S%M PARML, RIEARH - EHMK CMOS BREBEAE N
B N+EF R E 202, :
N/N+EUH K 202 E# P-B! EPL R 8, T N/N+EUM R 202 8B R — B mIE, 4l
W 2V, 7 P- EPI B 204 5 N/N+RIHE 202 2N R EHPRERERE. X/MERER
P-EPL EHRKMBAMEL, BARREFA TG R OERES T H. #E, EHL
R R R 7= A2 B B A BB O P AR RO R R K S

OB, AR 206, RYHEE T ARG CMOS &85 BT 1% WA,
H AR R A4 LOCOS TE (RBELIE) KA.

HER STI 206 &, HIEAN B# 208 71 P Bt 210. /S, RS REEM 222, %
FoMi% BEEME 222 5, YEA N+ 114 R P+ 212, DB CMOS BAEERMRR. &
it N B 208/P & 240 TR T HE 240, HTFBRFFH=ARBAEHERRELT
KB, N+ 214 AW SHE RSP N BF 208 B, 3 H WM s RaEUESH
HEE, |

TR RERARARS, VUREILE 224, R R L AL (CMP) T2,

R
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HERER 216, EBR T EUHRERE 1 Z 2262, TIRE Y 225, FH CMP T E,
HERERE1217. EEEHLE, UERIRRENERE.

HHERSHE?2 B2Rr—MUBEERIE. ERRTESER 2260 5, FAHBE

BEBTAMER CVD T A7 5 A EVRL 8000 £EMEIE 228, EHEHXEHT

EHEE CVD TEJE, YR 5000 % EHIHLA SiNs CVD B 230, EHMLE L, &
EHREA (S0G) 2 232 LUBTFIEM. RE, HHMEE 234, MG, HRMES
238. EAMBERAEREERE - MENEBRRE L, U ETUEEGMERBLN
BREREE. ; '

WEBRE 3, ERFRERH—AZHEY K CMOS B 45 . AR THM CMOS
BlE 4R, 7EiRME N BIBHR P RUBF T i NE P BB, | :

WE\EAE KRB CMOS E§ 6828 300 A N B LS5 E 302 FF5R, HATER
PR ELA R 1 x 107 B Flem® 76 N 4K 302 LR P-B 3 § 44318} EPI |2 304. % P- EPI
B304 MHHEA N 80~12Q, ARXMBRERAN 2x 10"° FF/em’. % P-B EPI 2

304 BBEELA R 3-10 THK (pmd. N BAE 302 EEERBE, Hlw 2v. P-E EPI B
304 B, |

MG, TEAIF P BB 310a. % P BB 310a M O MREEZE 1.5 K Cum) B 3 pm
MEEN, BEXEEAN 1 pm 3 3 pm. EFRE P BB 310a 5, R STI306, K5
A B NFRAE N B 308 RUARYE P B 310,

TEAR R AR BT RE B X 38, 340 1, AR%E N BF 308 FE AL T P- EPI 304 LU R6fEE N
BEX SR, #57 P BF310 AL F R P BE310a k HEsHh,

FEAE RS BT REFI K IR 340 188, 474 N B 308 FiAR#E P BF 310 #AL TR P B 310a
E. P- EPIE 304, 43 P B 310 FIVE P B 3102 25483, A%, ¥ P B 310a TTLABHLL
B, B X A 0 A5 R E N B 308 A1 N B AR 302 2 [6] Y T Bk PR A

BE, BRLREM 322, £RRL REM 3225, HEA N+ 314 F P+ 312, LB
A CMOS @A F MR RARER. X TRRITH=ZREEHFHERRERLITRI, N+ 314
HE Y A BB R (0 N B 308 BeM, 3 LGB E SRS

EFRRREEHERNBERE, FREWLE 324, FALFEHMRIE (CMP) TE,
HTBE A 316, #EFRTEURRLRE | B 3262, TUREWE 325, FIF CMP T,
HERER 1317. EXEWRIE, UERIEHENEEE.

BEKZHEES3 B3RS —HNESEIE. ERRMESLR 3260 5, FARE
BEHTHEMEE CVD TEER M LIURY 8000 REMEULE 328, AREESET

7
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ERE CVD T2 /5, U 5000 R B HHi4LH SizN, CVD B 330. S FRE\EAKH
— /N SEHEFIRG CMOS BB BB R, EHMAE L, BERREM (S06) B 332 LA
FEEL. RE, FMBEE 334, BF, BREES 338, EHBEEEEREEN
RREERRE L, BUETURERMERENEEREUE.

RSHE 4, JLRTRERH— LB CMOS BRE R, FRTF %M CMOS
EREBE 100, EHRER LURBE—BELERE, #THS0EY CMP LB,
DVES AR TR . BTRATHMIELY CMP BB, Fi bR B HXA 5
Bl REEY MY SOG 2. |

CMOS F {238 400 )\ P+EL LS HAMEATR 402 FFth. EREXMHIT, * T
MR E 402 TTRLE N B, R)E, 78 P+t 402 EFERR P-BLE 8454 % EPL B 404,
 P-EPI 2 404 fyHFHELA N 8Q~120, HEWBAFEELN 2x 10'%,

B, TRV 406. 4% N BF 408 1 P B 410, RS, HRE BEM 422,
FERRE REEM 422 ]5, A N+ 414 f1 P+ 412, DUFERL CMOS @48 KR FIR1R .
B N B 408/P & 404 S TSR — 1R 440, WTFRIWATH=A RAEHEEGER
FERPE, N+ 414 AW 50 ARG R N BF 408 Hefh, 7 EL#H b B E DUE R
WS, | |

ERREGSWERARRE, WRELE 424, FALENRIEE (CMP) T 5,
HERER 416, REFRM LT EURRERE 1 B 4263, NRELE 425, FIA CMP T,
HHRBE 1417, EEERTE, UERRENENSER.

ERRTELR 260 5, AABTESETFAMED CVD TEERN LIHY
8000 R EHE L E 428.

RRFH¥ME CMOS BB, XERATESILE CMP TEX—HS S B,

AT ETREMNE CMP —3, 7 & H LU 8000 R B EILE 428 )5, B LAR~10K
®EH TEOS. RIEHATEMY CMP. EXATEEMHY CMP TEE, HH~4000 %
FEHIi4b R SisNs CVD B 430, ERXERATHINE CMP, FIUAERERREHE

(S0G) BRATFFHE4. 7 SisN, B LERREEEE 434, REHRBBH 438.
FREFSOTREMS CMP SR, i LSS 5 R E 0 E B .

NS BE 5, L RRMRIERRE— A LHFIEY CMOS BHR £ B2 . R F T % 5 CMOS
BIR 3R, RIE AR — A SR CMOS EE /558 500 3% N BIAJK 502 3 P
BHECI, 510a FIE N B AR 508a. Bh, MIEAR Y~ MLMHI CMOS BB HH BT

- AERREE (S06) E.

R
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58 1 FEEM P+3E 102 A, BIEARHA LR CMOS B EREC
&N AR 502. N ERE 502 L P-E BPI )2 504 34, T N B R S02 &3 E—
Bk, W2V, 7 P- EPLJE 504 5 N #K 502 Z AR T+ R EFERE. EMER
B4 P- EPL B KRB /ML, RARBEFMTRE - RENEEBST Y. F8, &
LR B BT e A R BB BUE G B R E R KR .

BESS, FERLIE P BIBF 510a. i%3E P BB 510a 0P LRERE 1.5 WK (pm) £ 3 um
MEER, AXEELY 1 pm B3 pm. BH, BRE N BB 508a. %% N BB 508a
KGR 15 Bk (pm) 3 2.5 um EEA, BHEEAN 1 um 2 3 um.

FETE IR P BF 5102 AR N BF 508a J5, JBHR STI 506, #RJ5 2 M¥ENFRHE N BF 508
FUERHE P B 510, -
 EARBRTMIIRSE, 540 B, FRAE N BF 508 FERL T N BF 508a L LA ROBMA R
N BFX i, #RHE P BF S10 AL TR P B 510a L B8, 7 N BFX 4 508/5082 Fl P B X 35 -

510/510a Z 64 — B HIEIKE, CAW/NEIBIREE, MW/ ER.

' TEE R AR TR B X I8, 540 SM38, AR N BF 508 FIARHE P BF 510 #ALF ¥R P B 510a
. P- EPI 2 504, #7#E P B 510 1% P B 5102 #i. X8, ¥ P B 5102 AT LB 1L
LR X A 0 A RS A5 N B 508 A1 N B 502 2 18] (T B A4

BE, BREREMS22. EREE KM S22 /5, EA N+ 514 M1 P+ 512, D
R CMOS R AE MR . ¥ FRATHEAREEHERRELTRYE, N+514
EAYEXEZRE SR N BF 508/508a i, H A HEHRBEUENREBES.

EFERGEEERIRIRAMBRE, UREWE 524, FIRAENMINL (CMP) TZ,
FHBRER 516 EFH T EUEBRERE 1 B 5262, LRELE 525, #1H CMP T2,
HHREH 1517, BRRRIZ, URRFRHENSRE. |

B, BRHESR 5260, NAREESHTHMEL CVD TEER K LARY
8000 & B LE 528.

FRETF %M CMOS BEABE, ZERATEELE CMP TEX—H SR,

AT 5TREME CMP —B(, % & K LYTH 8000 5 B4 FUILIE 528 /5, #UTH~10K
REH TEOS. RFHATHMY CMP. EEATREAY CMP TEJE, FER~4000 K
BHISLA SisN, CVD B 530. BAXERATHIK CMP, FIUAERERRIE

(80G) ERATFEM. % SiN B LEZMEREASE 534, RFHMBOES 538. & F
KATHSNHOTEE Y CMP B, FIUNBBRBIRERE HIEBERAD .
AL RE 6, B 6 RRIFEARH—LHBIH CMOS @iﬁ{%@%ﬁ%ﬂ%zi&mﬁ@ o
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AR A& R B CMOS B 5 BRI TEAE U T 5B 5% 602, F 4K N 2<100>,
~E17 BF/em® R F;: S 604, 7 2E15 B F/em® BRFEE FAK 4~10 pm EH) P-
B4R (8-12 ohm-cm); H IR 608a, ¥ NPHEAK P LEEE LS HK (pm) 3] 2.5
pmEEA, BIEELH 1 um 33 pm; S8 610a, % PBHEAM P ORIEE 158
K (umd B3 pm EE A, HEEEAN 1 im B3 um: BB 606, HHRRWHIEE;
TB|608, U NPHEA: BB 610, fRuEPBFEAN; BB 622, B E REHM: PR
624, RELHFIEALMVIR: LB 616, BAlmAl, WIHEM WCMP LIERER; S&
626a, &R 1; ST 617, BMYUH, W 1 Wz, WIHER W CMP LB SE %
1; B, 626b, HREE 2: $H628 MARTESETHYAELY CVDERAREL
VIB~8000 R B E ALY ; 5K 628a, 76 & -y R L IT#~10000 3% JE i TEOS; 2B 629,
X3 B S B E ALY CMP; 353 630, 765 4 R LYTH~4000 KB/ SisNas ST
634, BAWES: S 633, HRBBHE. |
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L—FHERERSE, KA

BB, Kk

ST, SR TREHRTLSY, XPEER ST
DT T —EH 2 —RE T2 G FAER AR —T BT RS 2 %
RE LZ2REERRE.

VIARIERE | 2 BRI, KhaEl REGE AR R
Pl—f—SBRRER, ZBE_REFRU—F - SHERFE .

JURAIERE 1 M2 BB, KPR RN — B m K
HAEILE.

4IBRERE | M2 BRARS, HTZPEA T8 —KERE
A2 SR, SRR RN — 2 RMEILLOCOS) B A K — ki B &
(STDHARETFE B

5 —HENRSREMY L ECMO) BB A BE, Has.

BEET, R

REMFIRT, BANBREBRTLP, HPRLE - REE
HEU—BRTF—ERFZ —RATZHETHAERUE—BETZER
ZiZRE EZ B BB,

6 LTAURIESRE 5 T2 CMOS BRE B, Hrh it K KRB T4
BRANU—S—SRAHR, TR -RERL—BE - SHLTR
o

THARIERS 5 W2 CMOS HEARE, LB Batas—%
EMEAZBEE, ZMEEN LOCOS HAK ST AT HK.

8UARIESREE 5 THZ CMOS 688, HPiZRBEERI—HEA
It EFTRL —EE.

OMMHERS S M2 HBAEBSE, HHZRBEAS TR,
HEg—BEZ URLE—REETAES BT NETHREE,

10— ME—BEREBBPER—EERIEHZ L, ZRBRMER

2
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#ET—HBRETR—EBET, EHEEETHISR:

ER—REEERTANRETZ —HREPZ—&EF £,

#& AT LOCOS HAR K STI AR Z — R —E(EREHRERE Ti%
BEATZ —HRER; &

ER—5BFaER FZARER 2 ZHXEBF2Z ZEF 2 —FRA
T

1LIBUCHIERSE 10 2%, P iZREEERRIRGMFHEE
ZHRTE R

12 BFIBERE 10 2T, RPEEREREERRZ S RES
THIER.

BR—EUER—RUET—EF L,

R —REERRTEELEL, ZERERTF kgL Tz —
FFHKX;

& H R R E RN — B BE T 2B E R ZEMLE LT
—THZIdRE—EEZBmZIERE; &

BRIZERERRZELE.

I3 ERE 10 W2 HiEk, P —RY)REdETHmId BT
BB F—UEEZ — EHFA BT o

14 0BRIERSE 10 M2 54, RPZEHEEZmAINELARNE
B ERFEL 600A 4 700A 2 A,

1S AARFIERSE 12 M ik, P ZENERF A — Rl B R K.

3
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— PR T RRES L 5 2 R AR R R HIE T T

BRI
ARFRRT—MBHRMERSE. BEHENSZ, KRHRXTHFHE
HA—#ERBEEAHTRIKERESFSZRBMERSZREHETE.

BHRER

—REMBFEREEARCH T PR R B HE N X & BT
EHREL, FlRE-SATS5—BE. EESEEREEAT, &#
Z KB LOCOS) B AR K ¥ ¥ bR B (ST B AR Ny Ho 8 R # .

LOCOS HARE—fEERF —FEHRIR LK —EE LK E
R, HFEEFEH ZEEE RN RO SRR BT HE L. R,
LOCOS SRR FEMYERBR T — KA XRERENWESHEER B OEE
5% (bird’s beak)F= A Mk 51, FHik, #H LOCOS HiAR T # B AAL I 3%
BER2IRH . Bt STIHAR HTRERELEET, FSTIHAR
DB —&RERT —&R b HEEE N EEAN S4B i
1T

IR, RGERBHUK— BB RE—BES, HIRA—F
FRUEE. EEMEARERET, AMESRECCDEEINERE
WHE SRCOMSR B EREBEZ A, k—B R RSE—Bg
EPRERACERE, SETRNEZ BABRER B RE RS
AR E R B A AR

HITE e TREZRRER, LOCOS BARER STI ARFEZ 5
BRI B R 2 N 3 B B BB TR, BN A REET—HR K
—EFXMZ —h R R X E RS S, TR
EERNRBERBREENSHZ —. Bk, FEFEERE—FT

4
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A TE XA ABRRZHFERENTRERERAR .

EHAE

Bk, ARBZ—BRRERHA—EA—KRERBIRAZERERS
BERETE, HPiERERARARHURREES.

EXARH-MAT, RE—BEERS, HETEBRTE K
WRETE, HPZARREETERAS MR ZRE, HFiESEhsET
RELHBU—ERT—ERZ —RE T 2B FHAERUR—FRT
ZEAZ RO LZREERRE.

EEARHNA-NRF, REt—EHAEREAMYEFECMOS)Z
BIERE, HAT-B2BETR—BEREF BT, HPRBRESIRT
BAZANM R RE, KPSt REEMU—-RT —ERZ
—RHE F2HBTFHRERUR—ERTZER 2 ZRA L2 REERR
B, A PugB Tk —ER 2 RALZERZRA LN —RERT.

EARAR AR+, RE—HER—BREN—RERBLEH
K7k, ZRBEBSEETRRETR-EREAT, ATEATT
ST EZHRBRETZ —FRBPER—REEEART —&ER L
FE B PAT LOCOS HAE STI AR B — R ERBEHREE T 228 8T
Z—HREH; RER—HBFAERTZER 2 —RE T Tzt
BILZ AR .

Pt 2R 43¢ B

EFREUTRELHFRSUERZ RBE, FRAZ LR
THENEHIEREREANESE, Hp.

% 1 BRARBE-BELES T —BREBRRT —RKEREEH
ZHIEE, HPRRERES A A ERREE S

% 2 BRFRKY—BESHES H—EHREREADEFECMOS)
HEERSZHEE, Hbix OMOS BRERBAFT REREEH;
&

5
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5 3A BZ% 3F BAMURAAR\Z RELER P —MHER—%
BERBP—REMB LS ITERHIEHE.
BAELH A R
AR P\Z —BAELHER RSB ERNT.
B 1 BRABBLRORELHS T —HBERS T RERES
i i) 2P
MEFR, EEERERBRME— IR RT A X—BHBHBIT B A
%, JERTT A FRRE SR _RY, BEAT B PURAE R
HEHAEBENYEIECMOA M. Kl Td, SRR
R UERENREFE R BE, A 10A & 10B 2 NRR—F—K—
BEARRE. B TAMERK 20 BET RN 100 2 —HEXRE
T, GERRUTE-BEIRE 10A REZBTHRE 10B 2.
—FEE 0 R TRER 100 2HeRE L. 58 FAEK 20 RKEEE
30 ALIREHESTERE —RE LB ZIRE 10A,10B. E=ER 100
RA—F—FHY, WEE—RERBTRE 10A10B RA—HE S
MR, HEFAEX 20 RAE—SHE., £88E BT, #HEZ
AR EMALOCO)BAR KRR ERBESTDHPAT U E—REE 60,
ZREE 0 RA—FEERER.
o WERTR, hEREEARERETEESZEMN, LEERT A
mU—rEBERERR, MEHET B MEMLESL LOCOS K(E)STI
FEAR. BEFMEZ. LOCOS HARK STI FiARBIE LML —HabhdE,
BEET—HRBE - EERER A2 —E02 N AERRE, FE
EREESHE. AT, EXARESHERNPRESH-ERURK, B
MERERBERUBETFAEANRREERZFEEMR. HiZEFHAEDS
FHELREMLTRZ .
B2 AARRABELHEF A —HERBLEMZ CMOS &
1ERBRHHIEE.
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B, CMOS R A s S E— R RIEFI BT C R—28#5T D
EG, HPERMES BT C AR TRE, TEBHAT D A
HR CMOS 32 B . B EMFIE T CH, —XBHRE 10 HUAEKRRER
SREFARA, —FEM Tx AU ZER ZRE 10 FEZ LB
RE—BR R 40 4, —HBEFAEK 20 R—REE 30 AUREZEE
B ABEHATD P, —EEBERERE 60A B STI HAR LOCOS HAK %
SRR COMS %RELMRH, H—FHXEL—EFHKIE 200 HOFEZ
REBB LR, BESEURELRE.

RN, LEBENEFAEREFIEARN, XEREAREER
30 BAEHTERE; F6, REARSBEAIRENHZEFmEE
Az e LA LOCOS BRI R ERBEREETE. R, B
BE 30 B EENFTE LOCOS ARG EM B EREEF LXK
EALRKAFRRIER, UWEARREREEZ BT AERESRM. o,
H LR RERBES MR LLZBESHEGIE RN, AT SE& 4
KRR MR ANME, TIRFRA U e RERBSWTASE
I WM AR R A 2 TT i

% 3A BZESR 3F BRNAURAER\BELHEG T REREREN
FERELEN 2 — TR ERRITEE .

FE5R 3A B, —E4ME 302 X—BAE 303 FIRT—REE A 301 L,
— R RERBEBERR 304 NWERT LREBZEW L, HUITH—
R BT X K —ZRATHEANKE, XHZEWLE 302 BT
MR ) 2000A =47 25004, ZEALRE 303 VIARZ BE AL 1000A =
#7 1500A.

HMEZ, BWHE 303 2 RERE—FERRZENBEERMF, &
HIZ 302 R AAEAGEIZ T ST A, FI CAERESE i 301 A FFAEZ R BRAE S
Y B BT RESN BB T (eettering) R =4 L5k, Al
JZ 302 3 1 BRI UEARERBZREE 30, XRESEUEE
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MEFAESEEIESBEINALT. 2610, &FLLLOCOS HA
HEMABERERE R 2 R K527 a0 REERELAN 22007, B
WENE 302 ZHEHRELTRZEE. BF, ZFKERERRER
304 H—J6BE PR, HRUMEEME MAIL R K.

% 3B BAE 3C BHEREITHZ E3IRAZBAE 303 LEMNE
302 ZZWRAMHEHE, HPixmzRUE—RERBHEEER 304 A
Z. EREYR, % 3B BABRZELE 303 RiZEWE 302 £—F
ZIS B RS2 HRSRFIEE, 2 3C BRAERHE 303,302 8%
G IR

BefEit, ZFmMZTRERIRIT R EEE 302 Z MR B L 60°
2R A, HERNETBRAE—SBES, HUAT—mMkafkbhz—
LRER, BAYLEE, RPN LS E/FS BRATE 3B A
. A, UFMZINEERERZELE 303 KE—MEE TILIEAL
£ —T¥)(undercuy Y E 4, HEKETFHELEEEMZITENELER
L#fA, RPITUUSERS A Rn. WHh EHE 302 EEETH
ZS PR BAIRRIFTELD 600A 4 T00A Z 18], LA & T ol #2540 18] s i
XREEE 301 IR, HpmzlERKZ SR 302 BHU C XRTHE
3B E,

% 3D BFR, F—RHEREEEER 304 RELE 303 BBE.
#&E, —8EME 305 X—BEWE 306 RUTRLUMENBER TARER
B Jeht, BEMLE 305 ZEENZ 100A B4 2004, TTREME 306
ZEERRLZ 1000A £4) 1500A. HE, — B _HEREHEEERR 307
EZZEBETITH—HRKBARER T LREREHZ L.

W% 3E BFTR, BREREREER 307 #BR, —HREE 308
WA—#HIEESBEK T ZEBETY . &F, BEALE 306 XBEL
2 305 $iBh.

5% 3D B K& 3E B, B/sMEL LOCOS BiARTZEE 1 s i 2 47 X 35

8
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ARBEERBEZSR. R, BT LOCOS HASH, (i aE#HH—1%
R STIEREREEREE .

sk 3F BT, (NERESRETTFIFENE 302 23R EHAT L
—ERUETAESR. NZEREETAESR, — 2B THEK 309
REMTURENRSRETHEMNE 302 T2EER 301 2—RE T .

HUFRRAZBELHEGIERERN, SR RETHENU—SREER
BEEAERHGE T AER REAE AR, B8 % TR L LOCOS
KL STI AT M. GR, HRERLETTAN =L Z GREGTF8 %,
WHEESBLIRR, BASRRLEFEEERERNEE TR
EIEEM. B, aTRERBESHENUEEIESRNBE R
M3, Bl RAINE RO RO T R R B A B3
o

AHERCEESHELN 2003 F£ 12 B 16 HZBERER
2003-0091843 AHEKRZARH], ZHERZFTHFABRUSFIHTAHALL.

FERACLUHEELHEBART L, BIZAEREBEARER
M REER &G T MUASRRRES, AR\EHIEEEX NG
B FE K.
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This is notan USPTO supplied IDS fillable form

Total Files Size (in bytes):i 4281688

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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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.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/344,538 SHIM, HEE-SUNG
Office Action Summary Examiner Art Unit

Ngan Ngo 2893

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

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

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

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

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

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

Status

1)] Responsive to communication(s) filedon ______
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) 1-20 is/are pending in the application.

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

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

Application Papers

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

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

Priority under 35 U.S.C. § 119

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

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100425
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Art Unit: 2893

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

l. Claims 1-9, drawn to a semiconductor device, classified in Class 257,
subclass 431.

Il. Claims 10-20, drawn to a process for making a semiconductor device,
classified in Class 438, subclass 1+.

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

Inventions Il and | are related as process of making and product made. The
inventions are distinct if either or both of the following can be shown: (1) that the
process as claimed can be used to make other and materially different product or (2)
that the product as claimed can be made by another and materially different process
(M.P.E.P. § 806.05(f)). In the instant case unpatentability of the group | invention would
not necessarily imply unpatentability of the group Il invention, since the device of the
group | invention could be made by processes materially different than those of the
group Il invention. For example, the device in claim 1 can be formed without the step of
“removing a lower portion of the second substrate” as recited in claim 10.

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 examination burden if restriction were not
required because one or more of the following reasons apply:

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

different classification;
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Art Unit: 2893

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

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

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

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

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

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected

invention.
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Art Unit: 2893

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.

Any inquiry concerning this communication should be directed to Examiner Ngan
Ngo at telephone number (571) 272-1711. 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).

/Ngan Ngo/
Primary Examiner, Art Unit 2893
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.: 601-0241
Hee-Sung Shim Confirmation No.: 6320

Application No.: 12/344,538 Group Art Unit: 2893

Filed: December 28, 2008 Examiner: NGO, NGAN V

For: IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME
Commissioner for Patents

P.O. BOX 1450
Alexandria, VA 22313-1450

REPLY TO RESTRICTION REQUIREMENT
Sir:

In response to the Restriction Requirement mailed April 27, 2010, Applicant
elects Group Il (Claims 10-20), without traverse.

It is not believed that any extensions of time or fees are required. If extensions of
time are necessary to prevent abandonment of this application, such extensions of time
are hereby petitioned for under 37 C.F.R. §1.136(a).

Respectfully Submitted,

TAND_

Todd A. Vaughn
Reg. No. 52,319

Sherr & Vaughn, PLLC
620 Herndon Parkway
Suite 320

Herndon, Virginia 20170
Tel: 571-313-7556

Fax: 703-935-8473
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Total Files Size (in bytes):‘ 68561

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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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/344,538 12/28/2008 Hee-Sung Shim 601-0241 6320
60803 7590 05/25/2010
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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.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/344,538 SHIM, HEE-SUNG
Office Action Summary Examiner Art Unit

Ngan Ngo 2893

-- 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)X] Responsive to communication(s) filed on 18 May 2010.
2a)[] This action is FINAL. 2b)X] This action is non-final.

3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-20 is/are pending in the application.
4a) Of the above claim(s) 1-9 is/are withdrawn from consideration.

5] Claim(s) ____is/are allowed.

6)X] Claim(s) 10-20 is/are rejected.

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

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

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)J 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) & 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 20090831 and 20100310. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100521
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Art Unit: 2893

The election filed May 18, 2010 has been entered and made of record as paper
no. 20100518.

Applicant’s election without traverse of claims 10-20 in the reply filed on May 18,
2010 is acknowledged.

The specification has not been checked to the extent necessary to determine the
presence of all possible minor errors. Applicant's cooperation is requested in correcting
any errors of which applicant may become aware in the specification.

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.

Claims 10-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Lee (KR-1020050117674 A, cited by Applicant) in view of Park et al (US 7,687,837 B2).

Lee discloses in figures 9 and 10 a method comprising: providing a first substrate
(115); forming circuitry including a metal interconnection (118) over the first substrate;
forming a photodiode (110 or 210) in a crystalline semiconductor layer of a second
substrate; forming an isolation layer (937) in the photodiode; bonding the first substrate
to the second substrate to connect the photodiode to the metal interconnection; and
removing a lower portion (915 or 935) of the second substrate to expose the
photodiode. Lee does not teach that the isolation layer can be formed by ion
implantation. Park et al further teach that the isolation layer (120) can be formed by ion

implantation. Therefore it would have been obvious to one of ordinary skill in the art to
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use the method taught by Lee using an ion implantation method taught by Park in order
to form the isolation layer to isolate the photodiodes from each other.

In re claim 11, Lee discloses the first conduction type conduction layer and the
second conduction type conduction layer in figures 10(b) and 10(c).

The other references are cited to show other structures pertinent to Applicant’s
disclosure.

Any inquiry concerning this communication should be directed to Examiner Ngan
Ngo at telephone number (571) 272-1711. 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).

/Ngan Ngo/

Primary Examiner, Art Unit 2893

Ngan Ngo

May 24, 2010
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.: 601-0241
Hee-Sung Shin Confirmation No.: 6320

Application No.:12/344,538 Group Art Unit: 2893

Filed: December 28, 2008 Examiner: NGO, NGAN V

For: IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME
MAIL STOP AMENDMENT
Commissioner for Patents

P.O. BOX 1450
Alexandria, VA 22313-1450

REPLY AND AMENDMENT UNDER 37 C.F.R. § 1.111
Sir:
In response to the Non-Final Office Action mailed May 25, 2010, Applicant
respectfully requests reconsideration of the application in view of the following

Amendments and Remarks.

Amendments to the Claims are reflected in the listing of claims which begins on
page 2.

Remarks begin on page 5.

Applicant believes that no extensions of time are required at this time. However,

if extensions of time are necessary to prevent abandonment of this application, such

extensions of time are hereby petitioned for under 37 C.F.R. §1.136(a).
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AMENDMENTS TO THE CLAIMS

Please CANCEL claims 1-9, 11, and 14-15 without prejudice or disclaimer to the
subject matter recited therein.
Please AMEND claims 10, 12-13, and 16-17 as shown below.

Please ADD claim 21 as shown below.

The following is a complete list of all claims in this application.

1-9.  (Cancelled)

10.  (Currently Amended) A method, comprising:

providing a first substrate;

forming circuitry including a metal interconnection over the first substrate;

forming a photodiode in a crystalline semiconductor layer of a second substrate;

forming an ion implantation isolation layer in the photodiode;

bonding the first substrate to the second substrate to connect the photodiode to
the metal interconnection; and

removing a lower portion of the second substrate to expose the photodiode,

wherein forming the photodiode comprises:

forming a second conduction type conduction layer in the crystalline

semiconductor layer; and
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forming a first conduction type .conduction layer over the second conduction type

conduction layer,

wherein forming the ion implantation isolation layer in the photodiode comprises

forming a second conduction type first ion implantation isolation layer over the first

conduction type conduction layer,

wherein forming the ion implantation isolation layer in the photodiode comprises

forming a second conduction type second ion implantation isolation layer at an interface

between pixels of the photodiode.

11.  (Cancelled)

12.  (Currently Amended) The method of claim 44 10, comprising forming the

second conduction type conduction layer at a junction depth of less than approximately

0.5 pm.
13.  (Currently Amended) The method of claim 44 10, comprising forming the
first conduction type conduction layer at a junction depth ranging from approximately 1.0

pmto 2.0 um.

14-15. (Cancelled)
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16.  (Currently Amended) The method of claim 44 10, comprising forming the
ion implantation isolation layer over at least one of a side of the photodiode and a

bottom of the photodiode.

17.  (Currently Amended) The method of claim 44 10, wherein the ion

implantation isolation layer comprises a P0 layer.

18.  (Original) The method of claim 10, comprising:
forming a dielectric over the photodiode of the second substrate before bonding
the first and second substrates; and

forming a metal pad in the dielectric.

19.  (Original) The method of claim 10, wherein bonding the first substrate to
the second substrate comprises contacting the first substrate and the second substrate

with each other and performing activation by plasma.

20.  (Original) The method of claim 10, wherein forming the circuitry including

the metal interconnection comprises forming a metal and a plug over the first substrate.

21.  (New) The method of claim 10, wherein the second conduction type
second ion implantation isolation layer is disposed to directly contact on a top surface of
the second conduction type first ion implantation isolation layer and a bottom surface of

the second conduction type conduction layer.
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REMARKS
Claims 10, 12-13, and 16-20 are pending in the above-referenced patent
épplication. By this amendment, claims 1-9, 11, and 14-15 are cancelled without
prejudice or disclaimer to the subject matter recited therein, and claims 10, 12-13, and

16-17 are amended. No new matter has been added by way of the present amendment.

In the Non-Final Office Action: Claims 10-20 were rejected under 35 U.S.C.
§103(a) as being unpatentable over Lee ( KR-1020050117674) in view of Park et al.

(U.S. 7,687,837).

In reply to the rejection of claims 10-20 under 35 U.S.C. §103(a) as being
unpatentable over Lee in view of Park et al., the Applicant respectfully requests
reconsideration. By this amendment, claims 11 and 14-15 are cancelled and
incorporated into claim 10. Claims 10, 12-13, and 16-20 now recite "wherein forming

the ion implantation isolation layer in the photodiode comprises forming a second

conduction type first ion implantation isolation layer over the first conduction type

conduction layer [and] wherein forming the ion implantation isolation layer in the

photodiode comprises forming a second conduction type second ion implantation

isolation layer at an interface between pixels of the photodiode."

Lee relates to an image sensor of three-dimensional structure using depletion
region for improving yield and manufacturing method thereof, as specified in the ftitle.
Lee, however, does not disclose the above quoted features. For example, as the Office

Action admitted on page 2, Lee does not disclose forming the ion implantation isolation
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layer. Further, the purported isolation layer (937) of Lee does not include two layers
(i.e., the second conduction type first ion implantation isolation layer and the second

conduction type second ion implantation isolation layer) which are formed at different

positions as recited in the claims 10, 12-13, and 16-20.
Accordingly, Lee does not disclose the features in claims 10, 12-13, and 16-20 of

"wherein forming the ion implantation isolation layer in the photodiode comprises

forming a second conduction type first ion implantation isolation layer over the

first conduction type conduction layer [and] wherein forming the ion implantation

isolation layer in the photodiode comprises forming a second conduction type second

ion implantation isolation layer at an interface between pixels of the photodiode."

Park et al. relates to an image sensor and fabrication method thereof, as
specified in the title. The Office Action asserts on page 2 that "Park et al further teach
that the isolation layer (120) can be formed by ion implantation."

However, the purported isolation layer (120) of Park et al. is not formed in the
photodiodes 110. Accordingly, it would not have been obvious to one of ordinary skill in
the art to modify the purported isolation layer (937) of Lee to be formed by an ion

implantation method in view of the teaching of Park et al., without first having looked

at the Applicant's disclosure.

Further, the purported isolation layer (120) of Park et al. does not include two
layers (i.e., the second conduction type first ion implantation isolation layer and the
second conduction type second ion implantation isolation layer) which are formed at

different positions as recited in the claims 10, 12-13, and 16-20.
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Accordingly, the disclosure of Park et al. does not alleviate the deficiencies of
Lee of not teaching or suggesting the features in claims 10, 12-13, and 16-20 of

"wherein forming the ion_implantation isolation layer in the photodiode comprises

forming a second conduction type first ion implantation isolation layer over the

first conduction type conduction layer [and] wherein forming the ion implantation

isolation layer in the photodiode comprises forming a second conduction type second

ion implantation isolation layer at an interface between pixels of the photodiode."

At least for these reasons, a prima facie case of obviousness cannot be
established under 35 U.S.C. §103(a), as neither Lee nor Park et al. teach or suggest,
alone or in combination, all the features of claims 10, 12-13, and 16-20. Accordingly,
the Applicant respectfully requests withdrawal of the rejection of claims 10, 12-13, and

16-20 under 35 U.S.C. §103(a).
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CONCLUSION

Applicant believes that a full and complete response has been made to the Office
Action and respectfully submits that all of the stated objections and grounds for rejection
have been overcome or rendered moot. Accordingly, Applicant respectfully submits that
all pending claims are allowable and that the application is in condition for allowance.

Should the Examiner feel that there are any issues outstanding after
consideration of this response, the Examiner is invited to contact the Applicant’s
undersigned representative at the number below to expedite prosecution.

Prompt and favorable consideration of this Reply is respectfully requested.

Respectfully Submitted,

TANZ_

Todd A. Vaughn
Reg. No. 52,319

Sherr & Vaughn, PLLC
620 Herndon Parkway
Suite 320

Herndon, Virginia 20170
Tel: 571-313-7556

Fax: 703-935-8473

TAV/SWL
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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
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

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

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

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

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

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

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

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

ave its own certificate of mailing or transmission.

60803 7590 09/07/2010
Certificate of Mailing or Transmission
SHERR & VAUGHN, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
620 HERNDON PARKWAY addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 320 transmitted to the USPTO (571) 273-2885, on the date indicated below.

HERNDON, VA 20170

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/344,538 12/28/2008 Hee-Sung Shim 601-0241 6320
TITLE OF INVENTION: IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 12/07/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
NGO, NGAN V 2893 257-431000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

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

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

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

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

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

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

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

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

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

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

Authorized Signature Date

Typed or printed name Registration No.

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

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

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/344,538 12/28/2008 Hee-Sung Shim 601-0241 6320
60803 7590 09/07/2010 I EXAMINER |
SHERR & VAUGHN, PLLC NGO, NGANV
620 HERNDON PARKWAY | ART UNIT PAPER NUMBER |
SUITE 320

2893

HERNDON, VA 20170 DATE MAILED: 09/07/2010

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

The Patent Term Adjustment to date is 58 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 58 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
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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Application No. Applicant(s)
. - 12/344,538 SHIM, HEE-SUNG
Notice of Allowability Examiner Art Unit
Ngan Ngo 2893

-- 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 the amendment filed 8-20-10.

2. X The allowed claim(s) is/are 10,12.13 and 16-21.

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

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

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

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

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

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

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

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 other .
/Ngan Ngo/
Primary Examiner, Art Unit 2893
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100829
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 12344535 SHIM, HEE-SUNG
H“”H ” “ Examiner Art Unit
Ngan Ngo 2893
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
438 66 Hio]1|¢L 21 /30 (2006.0)
Hio]1|¢L 21 /46 (2006.0)
CROSS REFERENCE(S)
Hlo |1 ]L 211425 (2006.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
438 67 91 459 514
257 E21.545
O Claims renumbered in the same order as presented by applicant O CPA O T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 5 17
2 6 18
3 7 19
4 8 20
5 9 21
6
7
8
9
1 10
1
2 12
3 13
14
15
4 16
NONE
Total Claims Allowed:
9
(Assistant Examiner) (Date)
/Ngan Ngo/
Primary Examiner.Art Unit 2893 08/29/2010 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12344538 SHIM, HEE-SUNG
Examiner Art Unit
Ngan Ngo 2893
SEARCHED
Class Subclass Date Examiner
438 66, 67, 91, 459, 514 8-29-10 NN
257 E21.545 8-29-10 NN
SEARCH NOTES
Search Notes Date Examiner
BRS search using EAST. See printout 5-21-10 NN
BRS search using EAST. See printout 8-29-10 NN
INTERFERENCE SEARCH
Class Subclass Date Examiner
438 66, 67, 91, 459, 514 8-29-10 NN
257 E21.545 8-29-10 NN

U.S. Patent and Trademark Office

Ex 1002 - Page 163

Part of Paper No. : 20100829




EAST Search History

EAST Search History

EAST Search History (Prior Art)

.iRef iHits Search Query DBs Default Plurals Time Stamp
# Operator
HL1 168739 iphotodiode or photo-diode or US-PGPUB; CR ON 2010/08/29
: photo adj diode USPAT; EPG; 10:27
: JPO;
: DERWENT;
: IBM_TDB
a2 65274 iL1 and substrate US-PGPUB; OR ON 2010/08/29
: USPAT; EPO; 10:27
JPO;
DERWENT;
|BM_TDB
L3 11061 {2 and implant$6 US-PGPUB; CR ON 2010/08/29
USPAT; EPO; 10:27
JPO;
DERWENT;
|BM_TDB
L4 4186 L3 and bond$4 US-PGPUB; OR ON 2010/08/29
: USPAT; EPO; 10:27
JPO;
DERWENT;
: |BM_TDB
L5 4052 L4 and (@pd<="20081228" or US-PGPUB; OR ON 2010/08/29
: @ad< ="20081228" or USPAT; EPO; 10:27
@rlad<="20081228") JPO;
DERWENT;
: |BM _TDB
L6 110 L5 and (isolation near5 form$6 US-PGPUB; CR ON 2010/08/29
: near5 implant$6) USPAT; EPO; 10:27
JPO;
DERWENT;
: IBM_TDB
iL7 3829 ((438/66,67,91,459,514) or US-PGPUB; OR OFF 2010/08/29
: (257/21.545)).CCLS. USPAT; EPO; 12:21
JPO;
DERWENT;
: |BM_TDB
L8 4616 ((438/66,67,91,459,514) or (257/ US-PGPUB; OR OFF 2010/08/29
: E21.545)).CCLS. USPAT; EPO; 12:38
JPO;
DERWENT;
IBM_TDB
EAST Search History (I nterference)
Ref # {Hits {Search Query DBs iDefault Plurals {Time Stamp
Operator |
L9 19 {((438/66,67,91,459,514) or (257/ UPAD OR OFF 2010/08/29 13:50 |
E21.545)).CCLS. *

file:///Cl/Documents%20and%20Settings/NNgo/My %20Docum...4538/EASTSearchHistory. 12344538 _AccessibleVersion.htm (1 of 2)8/29/10 1:51:07 PM
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EAST Search History

8/29/10 1:51:05 PM
C:\ Documents and Settings\ NNgo\ My Documents\ EAST\ workspaces\ 12344538.wsp

file:///Cl/Documents%20and%20Settings/NNgo/My %20Docum...4538/EASTSearchHistory. 12344538 _AccessibleVersion.htm (2 of 2)8/29/10 1:51:07 PM

Ex 1002 - Page 165



PART B - FEE(S) TRANSMITTAL

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

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

60803 7590 09/07/2010
Certificate of Mailing or Transmission
SHERR & VAUGHN, PLLC I hereb, cerltify that this ﬂfee(fst) Transmittal isf be}ng delposited lwith the Unlited
States Postal Service with sufficient postage for first class mail in an envelope
620 HERNDON PARKWAY addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 320 transmitted to the USPTO (571) 273-2885, on the date indicated below.
HERNDON, VA 20170 pE—
(Signature)
(Date)
I APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. CONFIRMATION NO.
12/344,538 12/28/2008 Hee-Sung Shim 601-0241 6320
TITLE OF INVENTION: IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME
I' APPLN. TYPE SMALL ENTITY I ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE l TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 12/07/2010
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
NGO, NGAN V 2893 257-431000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). prinfing on te patent Front pag | Sherr & Vaughn, PLLC
(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
(2) the name of a single firm (having as a member a
[ "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)

Dongbu HiTek Co., Ltd. Seoul, Republic of Korea

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)
X1 1ssue Fee [ A check is enclosed.
[XI Publication Fee (No small entity discount permitted) Payment by credit card. Form PTO-2038 is attached.
y
D Advance Order - # of Copies DThe 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)
[J a. Applicant claims SMALL ENTITY status. See 37 FRAIR, [ b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee andeile#€aligh Fee # requird
ords of fle Unife States N

ipted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
dark Office.

interest as shown by the rec:

pae 7 December 2010

Authorized Signature

Typed or printed name Registration No. 5253 19

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

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

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

Application Number: 12344538

Filing Date: 28-Dec-2008

Title of Invention: IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME
First Named Inventor/Applicant Name: Hee-Sung Shim

Filer: Daniel Hilary Sherr

Attorney Docket Number: 601-0241

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: 8982863
Application Number: 12344538
International Application Number:
Confirmation Number: 6320

Title of Invention:

IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

Hee-Sung Shim

Customer Number:

60803

Filer:

Daniel Hilary Sherr

Filer Authorized By:

Attorney Docket Number: 601-0241
Receipt Date: 07-DEC-2010
Filing Date: 28-DEC-2008
Time Stamp: 15:10:42

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1810

RAM confirmation Number

1521

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)
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263154
1 Issue Fee Payment (PTO-85B) 20101207144942.pdf no 1
12314599636d394375ced9f4e93e0c4a64b)
26e50
Warnings:
Information:
31726
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
b1al1fda7a31e4e0efddc2420c7f52119¢18]
9e63
Warnings:

Information:

Total Files Size (in bytes):i 294880

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO,
12/344,538 01/11/2011 7867808 601-0241 6320
60803 7590 12/22/2010
SHERR & VAUGHN, PLLC
620 HERNDON PARKWAY
SUITE 320

HERNDON, VA 20170

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 58 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):

Hee-Sung Shim, Gangneung-si, KOREA, REPUBLIC OF;

IR103 (Rev. 10/09)
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Electronic Acknowledgement Receipt

EFS ID: 44796797
Application Number: 12344538
International Application Number:
Confirmation Number: 6320

Title of Invention:

IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

Hee-Sung Shim

Customer Number:

60803

Filer:

Michael Farjami/Evan Gunderman

Filer Authorized By:

Michael Farjami

Attorney Docket Number: 601-0241
Receipt Date: 20-JAN-2022
Filing Date: 28-DEC-2008

Time Stamp: 20:41:05

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.)
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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){ 260895

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.: 12/344,538
Filing Date: 12/28/2008; First-Named Inventor: Shim
Attorney Docket No.: 0850103

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..  12/344, 538 [ 7 867,808 Filed/issue Date:  12/28/08 /[ 11111
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: _ohim, Hee-Sung To: DONGBU HITEK CO., LTD.
__The document was recorded in the United States Patent and Trademark Office at
Ree 022243 i rame__ OB32 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 121344538 ™
OR Filing Date 12128/2008
REVOCATION OF POWER OF ATTORNEY | ZIolemed oot (o0 oo
WETH A NEW pGWER QF ATTORNEY Title IMAGE SENSOR AND METHOD FOR MANUFACTURING THE SAME
AND Art Unit Unknown
Examiner Name Unknown
\CHANGE OF CORRESPONDENCE ADDRESS Fitarnay Dot Namber Tossores 7

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 |
12/344,538 12/28/2008 Hee-Sung Shim 0850103
CONFIRMATION NO. 6320
25700 POA ACCEPTANCE LETTER
FARJAMI & FARJAMI LLP

26522 LA ALAMEDA AVENUE, SUITE 360

N AP0 AR KRR
MISSION VIEJO, CA 92691 00000013133888

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.

/ytdemisse/

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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