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Q208718
February 20, 2014

CONNECTOR AND ELECTRONIC DEVICE INCLUDING THE SAME

CROSS-REFERENCE TO RELATED APPLICATION

[1] This application claims priority from Korean Patent Application No. 10-2013-
0100502, filed on August 23, 2013 in the Korean Intellectual Property Office, the

disclosure of which is incorporated herein by reference in its entirety.

BACKGROUND
Field
[2] Apparatuses and methods consistent with exemplary embodiments relate to a
connector and an electronic device including the same, and more particularly, to a
connector and an electronic device including the same which provides improved

usability with multi-layer connectors.

Description of the Related Art

[3] Electronic devices such as a television (TV), a monitor, a computer, and a mobile
terminal may perform various functions including outputting images, web-surfing,
games, photos, and recording video. Further, the electronic devices may be connected
to an external device in a wired manner and transmit data thereto. For example, a TV
may be connected to a universal serial bus (USB) memory stick and receive and
output movies, music, photos and other data stored on a Universal Serial Bus (USB)
memory stick. To do so, a USB port should be provided in the TV to connect the USB
memory stick to the TV.

[4] An electronic device may use a cable that includes USB and high definition

multimedia interface (HDMI) terminals configured to be connected to an external
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storage medium or another electronic device. Thus, the electronic device has a
connector to which the USB and HDMI terminals are inserted and electrically
connected. A related art connector of an electronic device is a single-layer connector,
or a multi-layer connector into which external terminals are inserted in the same
direction.

[5] In the case of a single-layer connector, the connector may be located within a
circumference of a printed circuit board (PCB) in order to connect the external
terminal thereto. In this case, if there are many external connection materials, the
connector should be arranged along a circumference of the PCB, and this may
increase the size of the PCB.

[6] In the case of a multi-layer connector, external terminals may be inserted as multi-
layers in the same direction, and the PCB may not become larger. However, due to the
multi-layer connector, the electronic device becomes thicker.

[7] Referring to FIG. 1, in a related art multi-layer connector, two ports 1 and 2 are
provided as multi-layers, and an external terminal 3 inserted into a first-layer port and
an external terminal 4 inserted into a second-layer port are inserted in the same
direction. The gap between the first and second ports 1 and 2 is minimized by taking
into account the thickness of the electronic device. In this case, the external terminals
3 and 4 may interfere with each other when they are inserted into or removed from the

first and second ports 1 and 2.

SUMMARY

[8] One or more exemplary embodiments provide a connector that is arranged in multi-
layers and provides improved usability by varying insertion directions of external

terminals.
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[9] According to an aspect of an exemplary embodiment, there is provided a connector
that is configured to be installed on a printed circuit board (PCB) and electrically
connected to an external terminal. The connector includes a first port that is disposed
on the PCB and is configured to accept insertion of a first external terminal in a first
direction, and a second port that is layered on top of the first port and is configured to
accept insertion of a second external terminal into the second port in a second
direction that is offset by an angle from the first direction.

[10] The angle may be within a permissible range in which the first external
terminal and the second external terminal do not interfere with each other when they
are inserted or removed from the first port and the second port, respectively.

[11] The first direction may be parallel to a plane of the PCB, and the second
direction may be offset by the angle with respect to the first direction toward a plane
that is perpendicular to the PCB.

[12] The first external terminal may be one of a first universal serial bus (USB)
terminal and a high definition multimedia interface (HDMI) terminal, and the second
external terminal may be a second USB terminal.

[13] The first direction and the second direction may be parallel to the horizontal
PCB, and may form the angle therebetween on a plane that is parallel to the PCB.

[14] The first external terminal and the second external terminal may be one of at
least a USB terminal and an HDMI terminal.

[15] According to an aspect of another exemplary embodiment, there is provided
an electronic device that includes a connector that is configured to be installed on a
printed circuit board (PCB) and electrically connected to an external terminal,
wherein the connector includes a first port that is disposed on the PCB and is

configured to accept insertion of a first external terminal in a first direction, and a

3
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second port that is layered on top of the first port and is configured to accept insertion
of a second external terminal in a second direction that is offset by an angle from the
first direction.

[16] The angle may be within a permissible range in which the first external
terminal and the second external terminal do not interfere with each other when they
are inserted or removed from the first port and the second port, respectively.

[17] The first direction may be parallel to the horizontal PCB, and the second
direction may form at the angle to the first direction toward a plane that is
perpendicular to the PCB.

[18] The first external terminal may be one of a first universal serial bus (USB)
terminal and a high definition multimedia interface (HDMI) terminal, and the second
external terminal may be a second USB terminal.

[19] The first direction and the second direction may be parallel to the horizontal
PCB, and form the angle therebetween on a plane that is parallel to the PCB.

[20] The first external terminal and the second external terminal may be one of at
least a USB terminal and an HDMI terminal.

[21] According to an aspect of another exemplary embodiment, there is provided
an electronic connector disposed on a printed circuit board (PCB), the electronic
connector including: a first port disposed at a first angle that is parallel to a surface of
the PCB; and a second port disposed above the first port at a second angle that has a
non-zero angle of incidence between the PCB surface and an entrance vector of the
second port.

[22] According to an aspect of another exemplary embodiment, there is provided
an electronic connector disposed on a printed circuit board (PCB), the electronic

connector including: a first port disposed at a vertical angle that is parallel to a surface

4
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of the PCB; and a second port disposed above the first port at the vertical angle;
wherein the first port is provided at a first horizontal entrance vector and the second
port is configured at a second horizontal entrance vector, and wherein the first
horizontal entrance vector and the second horizontal entrance vector have a horizontal

non-zero angle between them.

BRIEF DESCRIPTION OF THE DRAWINGS

[23] The above and/or other aspects will become apparent and more readily
appreciated from the following description of exemplary embodiments, taken in

conjunction with the accompanying drawings, in which:

[24] FIG. 1 is a cross sectional side view of a related art multi-layer connector;

[25] FIG. 2 is a perspective view of a connector according to an exemplary
embodiment;

[26] FIG. 3 is a side view of a connector according to an exemplary embodiment;

[27] FIG. 4 is a perspective view of a connector according to an exemplary
embodiment;

[28] FIG. 5 is a plan view of a connector according to an exemplary embodiment;
and

[29] FIG. 6 is a block diagram of an electronic device which includes a connector

according to an exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[30] Below, exemplary embodiments will be described in detail with reference to
accompanying drawings so as to be easily realized by a person having ordinary
knowledge in the art. The exemplary embodiments may be embodied in various forms
without being limited to the exemplary embodiments set forth herein. Descriptions of

5
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well-known parts are omitted for clarity, and like reference numerals refer to like
elements throughout.

[31] Hereinafter, a connector and an electronic device including the same according
to an exemplary embodiment will be described in detail with reference to
accompanying drawings.

[32] A connector according to an exemplary embodiment is a connection part of an
electronic device to which an external device is connected. The connector may be
provided in a lateral side of the electronic device and configured to be connected to
the external device. The external device may include a memory in which videos and
pictures and other data may be stored, or may include a device that is connected to the
electronic device and drives the electronic device. The connector may be a connection
terminal that complies with normal standards. For example, the connector of the
electronic device may be connected through a universal serial bus (USB) or high
definition multimedia interface (HDMI) cable. Further, the electronic device may be
any electronic device such as a television (TV), a computer, a monitor, or an
instrumentation in which a connector may be provided. The external device that is
connected to the connector of the electronic device may include a mobile terminal
such as a mobile phone, a personal digital assistant (PDA), or an MP3 player or a
camera, a printer, a scanner, a webcam, an external hard disc, etc. or identical
electronic devices may be connected to each other.

[33] The connector according to the exemplary embodiments may be directly
connected to an external device such as a USB memory stick, or to a cable including a
power source, USB, HDMI terminals. The shape of the connector is not limited to the
shape shown in drawings, and may vary corresponding to various types of terminals

provided in the external device or cable.

6

KIWI Intell. Assets Corp., Ex. 2001, p. 13
Samsung Elec. Co. Ltd. v. KIWI Intell. Assets Corp.
IPR2026-00164



[34] FIGS. 2 and 4 illustrate a multi-layer connector that is provided in a printed
circuit board (PCB) according to an exemplary embodiment, but some of elements
have been omitted to clarify features of the exemplary embodiment. In particular,
wires are formed in a port of the connector, to which an external terminal is inserted,
to electrically connect the external terminal. Such wires are electrically connected to
the PCB, but the electrical wires have been omitted from FIGS. 2 to 5.

[35] FIG. 2 is a perspective view of a connector 10 and an external terminal 30 that
is connected to the connector 10 according to the exemplary embodiment. FIG. 3 is a
side view of the connector 10 and the external terminal 30 as similarly shown in FIG.
2.

[36] Referring to FIGS. 2 and 3, the connector 10 according to the exemplary
embodiment is installed on a PCB 20 and is electrically connected to the external
terminal 30. The connector 10 includes a first port 11 which is provided on the PCB
20, and a second port 12 which is layered on the first port 11.

[37] The first port 11 is provided so that the first external terminal 31 is inserted
into the first port in a direction that is horizontal with respect to or parallel to the PCB
20.

[38] The second port 12 is layered on the first port 11, and is provided at an angle 0
with respect to the direction in which the first external terminal 31 is inserted into the
first port 11 on a plane that is vertical or perpendicular to the PCB 20. The second
external terminal 32 is inserted into the second port 12 by forming an angle 0 to the
first external terminal 31.

[39] The angle 0 formed between the first and second external terminals 31 and 32

is within a permissible range so that the first and second external terminals 31 and 32
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do not interfere with each other when they are inserted into or removed from the first
and second ports 11 and 12, respectively.

[40] The angle 8 may be set not to be too wide. If the angle 0 is wide, the angle is
set such that the first and second external terminals 31 and 32 do not interfere with
each other when being inserted into or removed from the first and second ports 11 and
12 and usability may be improved. However, with the wide angle of the second port
12, the connector 10 may become thicker and may act as an obstacle when attempting
to make an electronic device small and/or slim. Accordingly, designation of such an
angle may be set such that usability is maximized and the connector 10 is a proper
thickness by taking into account the shape and thickness of the external terminals 30
which are inserted into the first and second ports 11 and 12.

[41] According to an exemplary embodiment, cables including USB and HDMI
terminals may be used to connect an external device to an electronic device.
Accordingly, the first and second ports 11 and 12 may be provided so that USB and
HDMI terminals may be inserted thereinto. For example, if the connector 10 which
may accommodate a USB terminal and an HDMI terminal is provided, the first port
11 may accommodate the HDMI terminal therein and the second port 12 may
accommodate the USB terminal therein to minimize the thickness of the connector 10
and improve usability. This is assuming the port connected to the USB terminal
should be longer than the port connected to the HDMI terminal. Thus, according to an
exemplary embodiment the longer port may be provided on an upper side, thereby
improving usability with a minimum angle and such minimum angle may make the
connector thinner.

[42] FIG. 4 is a perspective view of a connector 50 and an external terminal 70

connected to the connector 50 according to another exemplary embodiment. FIG. 5 is

8
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a plan view of the connector 50 and the external terminal 70 as similarly shown in
FIG. 4.

[43] Referring to FIGS. 4 and 5, the connector 50, according to an exemplary
embodiment, is installed on a PCB 60 and is electrically connected to the external
terminal 70. The connector 50 includes a first port 51 that is provided on the PCB 60,
and a second port 52 that is layered on an upper side of the first port 51.

[44] The first port 51 is provided so that the first external terminal 71 is inserted
into the first port 51 in a direction that is parallel to the horizontal plane of the PCB
60. The second port 52 is layered on the first port 51, and is provided so that the
second port 52 is also parallel to the horizontal plane of the PCB 60. Further, the
second port 52 is formed at an angle o from the insertion direction of the first external
terminal 71.

[45] The angle o that is formed between the first and second external terminals 71
and 72 is within a permissible range so that the first and second external terminals 71
and 72 do not interfere with each other when they are inserted into or removed from
the first and second ports 51 and 52.

[46] The angle o is set not to be too wide. Because the connectors 50 are provided
in left and right sides of an electronic device in general, if the angle o is wide, the first
and second external terminals 71 and 72 may interfere with the lateral side of the
electronic device and thus usability may deteriorate. Accordingly, the angle o which
may maximize usability should be designated by taking into account the shape and
thickness of the external terminals 70 inserted into the first and second ports 51 and
52 and the location of the connector 50 provided in the electronic device.

[47] FIG. 6 is a block diagram of an electronic device 100 which may include a

connector 160 according to another exemplary embodiment. Hereinafter, an example
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of the electronic device 100 including the connector 160 according to the present
exemplary embodiment will be described, but the configuration of the electronic
device 100 is not limited to the foregoing and may otherwise vary.

[48] As shown in FIG. 6, the electronic device 100 includes a communicator 110
which receives and transmits a data signal from/to the outside; an image processor
120 which processes an image signal received by the communicator 110; a display
130 which outputs an image signal that has been processed by the image processor
120; a controller 140 which controls entire operations of the electronic device 100; a
storage part 150 which stores therein data regarding operations corresponding to
predetermined commands; and the connector 160 which is provided in the electronic
device 100 and is connected to an external device 200.

[49] The electronic device 100 may be, or may be included in, any electronic
device such as a TV, a computer, a monitor, or an instrumentation in which the
connector 160 may be provided. The external device 200 which is connected to the
connector 160 of the electronic device 100 may include a mobile device such as a
mobile phone, a PDA, an MP3 player or a camera, a printer, a scanner, a webcam, or
an external hard disc. Also, identical electronic devices may be connected to each
other.

[50] A connection terminal of the external device 200 that is connected to the
connector 160 may include a USB, HDMI, etc., and the shape of the connector 160 is
not limited to the shape shown in FIGS. 2 to 5 and may vary as long as it can be
connected to the external device 200. A power terminal may be inserted into the
connector 160 to receive power from the outside.

[51] According to the exemplary embodiment, multi-layer connectors are provided

so that external terminals may be inserted into the connectors from different directions
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and angles, and the external terminals may minimize interference which may arise
when they are inserted into or removed from the connectors, and usability may
improve.

[52] According to the exemplary embodiment, the electronic device which includes
the connector may have different insertion directions of external terminals which are
inserted into the connectors to thereby improve usability and minimizes the thickness
of an electronic device in which the multi-layer connector is provided.

[53] Although a few exemplary embodiments have been shown and described, it
will be appreciated by those skilled in the art that changes may be made in these
exemplary embodiments without departing from the principles and spirit of the
inventive concept, the range of which is defined in the appended claims and their

equivalents.
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What is Claimed is:

1. A connector that is configured to be installed on a printed circuit board (PCB)
and electrically connected to an external terminal, the connector comprising:

a first port that is disposed on the PCB and is configured to accept insertion of a first
external terminal in a first direction; and

a second port that is layered on top of the first port and is configured to accept
insertion of a second external terminal into the second port in a second direction that is offset

by an angle from the first direction.

2. The connector according to claim 1, wherein the angle is within a permissible
range in which the first external terminal and the second external terminal do not interfere
with each other when they are inserted or removed from the first port and the second port,

respectively.

3. The connector according to claim 1, wherein the first direction is parallel to a
plane of the PCB, and
wherein the second direction is offset by the angle with respect to the first direction

toward a plane that is perpendicular to the PCB.

4. The connector according to claim 3, wherein the first external terminal is one
of a first universal serial bus (USB) terminal and a high definition multimedia interface

(HDMI) terminal, and the second external terminal is a second USB terminal.

5. The connector according to claim 1, wherein the first direction and the second

direction are parallel to the PCB, and form the angle therebetween on a plane that is parallel
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to the PCB.

6. The connector according to claim 5, wherein the first external terminal and the

second external terminal are one of USB terminal and an HDMI terminal.

7. An electronic device comprising:
a connector that is installed on a printed circuit board (PCB) and electrically
connected to an external terminal,
wherein the connector comprises:
a first port that is disposed on the PCB and is configured to accept insertion of
a first external terminal in a first direction; and
a second port that is layered on top of the first port and is configured to accept
insertion of a second external terminal in a second direction that is offset by an angle from the

first direction.

8. The electronic device according to claim 7, wherein the angle is within a
permissible range in which the first external terminal and the second external terminal do not
interfere with each other when they are inserted or removed from the first port and the second

port, respectively.

9. The electronic device according to claim 7,
wherein the first direction is parallel to a plane of the PCB, and
wherein the second direction forms at the angle to the first direction toward a plane

that is perpendicular to the PCB.
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10. The electronic device according to claim 9, wherein the first external terminal
is one of a first universal serial bus (USB) terminal and a high definition multimedia interface

(HDMI) terminal, and the second external terminal is a second USB terminal.

11. The electronic device according to claim 7, wherein the first direction and the
second direction are parallel to the PCB, and form the angle therebetween on a plane that is

parallel to the PCB.

12. The electronic device according to claim 11, wherein the first external

terminal and the second external terminal are one of USB terminal and an HDMI terminal.

13. An electronic connector disposed on a printed circuit board (PCB), the
electronic connector comprising:

a first port disposed at a first angle that is parallel to a surface of the PCB; and

a second port disposed above the first port at a second angle that has a non-zero angle

of incidence between the PCB surface and an entrance vector of the second port.

14. An electronic connector disposed on a printed circuit board (PCB), the
electronic connector comprising:

a first port disposed at a vertical angle that is parallel to a surface of the PCB; and

a second port disposed above the first port at the vertical angle;

wherein the first port is provided at a first horizontal entrance vector and the second
port is configured at a second horizontal entrance vector, and

wherein the first horizontal entrance vector and the second horizontal entrance vector

have a horizontal non-zero angle between them.
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ABSTRACT
A connector that is configured to be installed on a printed circuit board (PCB) and
electrically connected to an external terminal is provided. The connector may include a first
port that is disposed on the PCB and is configured to accept a first external terminal into the
first port in a first direction, and a second port that is layered on top of the first port and is
configured to accept a second external terminal into the second port in a second direction that

is formed at an angle from the first direction.
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 4
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FIG.5
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Docket No.: Q208718; SEC Ref: CA-201306-020-1-US0O
Only After Sept 16, 2012
US Rights Only

ASSIGNMENT WITH DECLARATION FOR PATENT APPLICATION (37 CFR 1.63)
E5 Y AR = L A (AU TEAFA A 37163 D)

Korean Language Assignment with Declaration

Whereas, 1/We, the undersigned inventor(s) hereinafter called
assignor(s), have invented certain improvements described in the
application identified below; and

Whereas, SAMSUNG ELECTRONICS CO., LTD. of 129
Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-742
Republic of Korea, (assignee), desires to acquire the entire right,
title, and interest in the application and invention, and to any
United States patents to be obtained therefor;

Now therefore, for valuable consideration, receipt whereof is
hereby acknowledged,

I/We, the above named assignor(s), hereby sell, assign and
transfer to the above named assignee, its successors and assigns,
the -entire right, title and interest in the application and the
invention disclosed therein for the United States of America,
including all divisions, and continuations thereof, and all Letters
Patent of the United States that may be granted thereon, and all
reissues thereof, including the right to claim priority under 35
USC 119, and I/we request the Director of the U.S. Patent and
Trademark Office to issue any Letters Patent granted upon the
invention set forth in the application to the assignee, its
successors and assigns; and I/we will execute without further
consideration all papers deemed necessary by the assignee in
connection with the United States application when called upon to
do so by the assignee.

(Legalization not required for recording but is prima facie
evidence of execution under 35 USC 261)

As the below named inventor, [ hereby declare that:
This assignment with declaration is directed to:

[X]  The attached application, or

]  United States Application or PCT International
Application Number filed on

The application is entitled:

CONNECTOR AND ELECTRONIC DEVICE INCLUDING
THE SAME
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Korean Language Assignment with Declaration

The above identified application was made or was authorized to
be made by me.

I believe that I am the original inventor or an original joint
inventor of a claimed invention in the application.

I have reviewed and understand the contents of the application for
which this assignment with declaration is being submitted.

I am aware of the duty to disclose to the Office all information
known to me to be material to patentability as defined in
37 CFR 1.56.

I hereby acknowledge that any willful false statement made in this
assignment with declaration is punishable under 18 USC 1001 by
fine or imprisonment of not more than five (5) years, or both.

Authorization To Permit Access To Application by
Participating Office

Xl If checked, the undersigned hereby grants the USPTO
authority to provide the European Patent Office (EPO), the
Japan Patent Office (JPO), the Korean Intellectual Property
Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign
application claiming priority to the above-identified application
is filed access to the above-identified patent application. See 37
‘CFR"1.14(c) and (h). This box should not be checked if the

i applicant does not wish the EPO, JPO, KIPO, or other
" intellectual property office in which a foreign application

claiming priority to the above-identified application is filed to
have access to the application.

In accordance with 37 CFR 1.14(h)(3), access will be provided
to a copy of the application-as-filed with respect to: 1) the
above-identified patent application-as-filed, 2) any foreign
application to which the above-identified application claims
priority under 35 USC 119(a)-(d) if a copy of the foreign
application that satisfies the certified copy requirement of 37
CFR 1.55 has been filed in the above-identified patent
application, and 3) any U.S. application-as-filed from which
benefit is sought in the above-identified patent application.

In accordance with 37 CFR 1.14(c), access may be provided to
information concerning the date of filing the Authorization to
Permit Access to Application by Participating Office.

STATEMENT OF ACCURATE TRANSLATION IN
ACCORDANCE WITH 37 CFR §1.69(b):

The assignment with declaration is an accurate translation of

the corresponding English language assignment with
declaration.

Signature ! A

Date 8/30/2012
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NAME OF SOLE OR FIRST INVENTOR:
95 Te Az guae 47

&

Given Name (first and middle [if any]) Family Name or Surname
(AN = J
ol E(IH = A9 Seung-chul ) PAIK
Inventor’s signature / Date
w2l o] A < o)
23 tel M 22 4= April, 2014
4
Residence:
= .
AFA: Suwon-si, Republic of Korea
I‘ﬁg“’ﬁ AdeeSSZ Gwonseon Xi e-Pyeonhansesang Apt. #116-1103, Gwonseon-dong, Gwonseon-gu, Suwon-si, Gyeonggi-do, Republic
T T of Korea
E01019585DIGHTVIHZ I8 (VD)«+8827108 20140401123816 [Page 3]
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bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Cffice in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

o Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Seung-chul PAIK
Residence Information (Select One) (O US Residency (@) Non US Residency () Active US Military Service
City |suwon-si Country of Residence i KR

Mailing Address of Inventor:

Address 1 Gwonseon Xi e-Pyeonhansesang Apt. #116-1103

Address 2 Gwonseon-dong, Gwonseon-gu, Gyeonggi-do

City Suwon-si | State/Province |

Postal Code ‘ | Country i ‘ KR

All Inventors Must Be Listed - Additional Inventor Information blocks may be v

generated within this form by selecting the Add button.
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 23373

Email Address sughrue@sughrue.com | | AddEmail |  [Remove Emaill
Application Information:

Title of the Invention CONNECTOR AND ELECTRONIC DEVICE INCLUDING THE SAME

Attorney Docket Number| Q208718 Small Entity Status Claimed [ |
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Subject Matter Utility
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Filing By Reference:
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application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
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For the purposes of afiling date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all praclitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: () Customer Number ‘ (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 23373

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119{e}, 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
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This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

[ Remove |
Application Number Country i Filing Date (YYYY-MM-DD} Access Code (if applicable)
10-2013-0100502 KR 2013-08-23
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPQ),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)}(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c}), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(®) Assignee (O Legal Representative under 35U.8.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Crganization check here.

OrganizationName | gaysUNG ELECTRONICS CO., LTD.

Mailing Address Information:

Address 1 129, Samsung-ro, Yeongtong-gu, Gyeonggi-do

Address 2

City Suwon-si State/Province

Country i| KR Postal Code 443-742
Phone Number Fax Number
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Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
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(57)  An integrated modular avionics (IMA) cabinet
(300) for housing printed circuit board (PCB) modules
(312) includes a chassis (302) configured with slots
(303) for receiving the PCB modules. The chassis of the
IMA cabinet also includes a rear panel (306) configured
for connecting to connectors, wire harnesses, and the
like. Additionally, the PCB modules include a front panel
(324) configured with screws (316,318) for securing the
PCB modules to the chassis of the IMA cabinet. The
PCB modules also include retractable handles (320) for
transporting the PCB modules. The chassis of the IMA

Cabinet for housing printed circuit boards

cabinet is also configured with ventilation holes (366) for
cooling the PCB modules. The IMA cabinet is further
configured to be EMI/RFI resistant. In an exemplary
embodiment, the IMA cabinet is configured such that
substantially all of the electronic and/or computer com-
ponents are disposed on the PCB modules and not in
the IMA cabinet, thus reducing the overall cost of the
IMA cabinet and facilitating easier and quicker reconfig-
uration, repair, and replacement of the PCB modules.
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Description

BACKGROUND OF THE INVENTION

and/or reconfigure. In general, the entire LRU 200 is
removed to repair or reconfigure the printed circuit
boards, which may be costly and time consuming.

FIELD OF THE INVENTION 5 SUMMARY OF THE INVENTION
[0001] The present invention generally relates to a [0005] The present invention relates to an inte-
cabinet for housing printed circuit boards. More particu- grated modular avionics (IMA) cabinet for housing
larly, the present invention relates to an Integrated Mod- printed circuit board (PCB) modules. In accordance with
ular Avionics (IMA) cabinet for housing printed circuit 70 an exemplary embodiment of the present invention, the
board modules in avionics systems for airplanes. IMA cabinet includes a chassis configured with slots for
receiving the PCB modules. The chassis of the IMA
DESCRIPTION OF THE RELATED ART cabinet also includes a rear panel configured for con-
necting to connectors, wire harnesses, and the like.
[0002] In general, airplanes contain numerous elec- 15  Additionally, the PCB modules include a front panel
tronic systems, such as avionics systems, cabin control configured with screws for securing the PCB modules to
systems, and energy maintenance systems. The elec- the chassis of the IMA cabinet. The PCB modules also
tronic and computer components of these systems are include retractable handles for transporting the PCB
typically disposed on printed circuit boards. In order to modules. The chassis of the IMA cabinet is also config-
protect the printed circuit boards against electromag- 20  ured with ventilation holes for cooling the PCB modules.
netic interference (EMI), radio frequency interference The IMA cabinet is further configured to be EMI/RFI
(RF1), environmental contaminants, and vibrations, the resistant. In an exemplary embodiment, the IMA cabinet
printed circuit boards are typically contained in hous- is configure such that substantially all of the electronic
ings which are mounted on shelves in the airplane. Var- and/or computer components are disposed on the PCB
ious standards relating to the dimensions and 25 modules and not in the IMA cabinet, thus reducing the
configurations of the printed circuit boards, the hous- overall cost of the IMA cabinet and facilitating easier
ings, and the shelves used in an airplane are described and quicker reconfiguration, repair, and replacement of
by the ARINC standards, which are generally well the PCB modules.
known in the art and can be obtained from ARINC Incor-
porated of Annapolis, Maryland. 30 DESCRIPTION OF THE DRAWINGS
[0003] With reference to Figure 1, a conventional
IMA cabinet 100 houses a number of modules 102 con- [0006] The subject matter of the invention is partic-
taining printed circuit boards. Each module 102 is indi- ularly pointed out and distinctly claimed in the conclud-
vidually enclosed in a case to protect the printed circuit ing portion of the specification. The invention, however,
boards contained within from EMI/RFI. Individually 35 both as to organization and method of operation, may
enclosing the modules 102, however, may increase the best be understood by reference to the following
cost of the modules 102. The conventional IMA cabinet description taken in conjunction with the claims and the
100 also includes an air plenum 104 for distributing air accompanying drawing, in which like parts may be
to the modules 102 to cool the printed circuit boards. referred to by like numerals:
The air plenum 104, however, needs to be connectedto 40
an air supply, which may be cumbersome and expen- Figure 1 is a perspective view of a prior art inte-
sive. Additionally, the modules 102 of the conventional grated modular avionics (IMA) cabinet;
IMA cabinet 100 are interconnected to each other and Figure 2 is a perspective view of a prior art line
connected to wiring harnesses of the airplane through a replaceable unit (LRU);
circuit interface located at the rear of the conventional 45 Figure 3 is a perspective view of an IMA cabinet in
IMA cabinet 100. The circuit interface, however, may accordance with various aspects of the present
take up considerable amount of space. For example, in invention;
one conventional IMA cabinet, the circuit interface may Figure 4 is another perspective view of the IMA cab-
take up as much as 5 inches out of a total of 20 inches inet shown in Figure 3;
available for the entire cabinet. Additionally, the circuit 50 Figure 5 is a perspective view of another IMA cabi-
interfaces are typically difficult to repair or reconfigure. net in accordance with various aspects of the
[0004] With reference to Figure 2, a conventional present invention;
line replaceable unit (LRU) typically includes a housing Figure 6 is a rear view of the IMA cabinet shown in
202 for enclosing the printed circuit boards. The LRU Figure 3;
200 also typically includes a motherboard or a bus sys- 55 Figure 7 is a top view of a printed circuit board
tem for interconnecting the printed circuit boards. Simi- (PCB) module in accordance with various aspects
lar to the conventional IMA cabinet 100, however, the of the present invention;
conventional LRU 200 is generally difficult to repair Figure 8 is a side view of the PCB module shown in
2
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Figure 7; energy maintenance system, and the like. For example,
Figure 9 is a rear view of the PCB module shown in an IMA cabinet can be configured to house the PCB
Figure 7, modules of an airplane’s avionics system. Accordingly,

Figure 10 is a perspective view of the PCB module

the PCB modules contain the various electronic and

shown in Figure 7, 5 computer components to perform the various functions
Figure 11 is a perspective view of another PCB and processes of an airplane's avionics system, such
module in accordance with various aspects of the as receiving flight data, displaying the flight data on
presem invention; monitors, and the like.
Figure 12 is a top view of a wire harness in accord- [0009]  With reference to Figures 3 and 4, an IMA
ance with various aspects of the present invention; 70 cabinet 300 according to various aspects of the present
Figure 13 is a front view of the wire harness shown invention suitably includes a chassis 302 configured to
in Figure 12; house PCB modules 312 and to protect the PCB mod-
Figure 14 is a side view of the wires harness shown ules 312 against contaminants, electromagnetic inter-
in Figure 12; ferences (EMs), radio frequency interferences (RFls),
Figure 15 is a front view of the PCB module shown 15 vibrations, and the like. As will be described in greater
in Figure 7; detail below, in an exemplary embodiment of the
Figure 16 is a side view of a portion of the PCB present invention, the IMA cabinet 300 preferably
module shown in Figure 7; includes a front 305 configured with slots 303 for receiv-
Figure 17 is a cross sectional view of the PCB mod- ing the PCB modules 312 and a rear panel 306 config-
ule shown in Figure 16 taken through lines 17-17; 20 ured for attaching connectors, wiring harnesses, and
Figure 18 is another cross sectional view of the the like. Although in Figures 3 and 4 the IMA cabinet
PCB module shown in Figure 16 taken through 300 is depicted as being configured to receive up to
lines 18-18; eight PCB modules 312, it should be appreciated that
Figure 19 is a front view of a portion of the PCB the IMA cabinet 300 can be configured to receive any
module shown in Figure 7; 25 number of PCB modules 312 for any particular applica-
Figure 20 is a side view of the portion of the PCB tion. For example, with reference to Figure 5, an IMA
module shown in Figure 19; cabinet 500 is suitably configured to receive up to 16
Figure 21 is a front view of another portion of the PCB modules 312.
PCB modute shown in Figure 7, [0010] With reference again to Figures 3 and 4, the
Figure 22 is a side view of the portion of the PCB 30 chassis 302 according to various aspects of the present
module shown in Figure 21; invention is suitably configured to mount onto an elec-
Figure 23 is a front view of still another portion of tronics shelf on the airframe of an airplane. Accordingly,
the PCB module shown in Figure 7; the chassis 302 is suitably configured to comply with the
Figure 24 is a side view of the portion of the PCB dimensional requirements of an aircraft electronic shelf
module shown in Figure 23; 35 as specified by ARINC 600/650. However, it should be
Figure 25 is a side view of yet another portion of the appreciated that the chassis 302 can be configured with
PCB modute shown in Figure 7; and any appropriate dimensions for any particular applica-
Figure 26 is a front view of the portion of the PCB tion, including variations of total length 376, total width
module shown in Figure 25. 380, and total height 378 of the chassis 302.
40 [0011]  The chassis 302 preferably includes a top
DETAILED DESCRIPTION OF THE PREFERRED panel 304, a bottom panel 340, and side panels 372 and
EXEMPLARY EMBODIMENT 374 formed from any suitable rigid material, such as alu-
minum, steel, plastic, and the like. In an exemplary
[0007]  The subject matter of the present invention embodiment, the top panel 304, the bottom panel 340,
is particularly suited for use in connection with printed 45 and the side panels 372 and 374 are preferably formed
circuit boards, such as those used in electronic system from about 0.09 inch thick sheets of aircraft quality alu-
in airplanes. As a result, an exemplary embodiment of minum which are EMI/RFI resistant. Additionally, the top
the present invention is described in that context. It panel 304, the bottom panel 340, and side panels 372
should be recognized, however, that such description is and 374 are preferably coated with anodyne or any
not intended as a limitation on the use or applicability of 50 other suitable material to resist corrosion.
the present invention, but is instead provided to enable [0012]  The top panel 304, the bottom panel 340,
a full and complete description of the exemplary embod- and the side panels 372 and 374 of the chassis 302 are
iment. suitably joined using any convenient method such as
[0008] An Integrated Modular Avionics (IMA) cabi- fasteners, solders, welds, and the like. In an exemplary
net according to various aspects of the present inven- 55 embodiment, the panels are joined together with screws
tion suitably provides for housing of printed circuit board 307 along the various seams formed between the top
(PCB) modules of an airplane's electronics system such panel 304, the bottom panel 340, and the side panels
as the avionics system, the cabin control system, the 372 and 374. Additionally, the top panel 304 and the
3
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bottom panel 340 according to various aspects of the
present invention are preferably interchangeable;
meaning that the top panel 304 can be used as the bot-
tom panel 340 and vice versa. Similarly, the side panels

312. In the present exemplary embodiment, the front
305 of the chassis 302 preferably includes an upper hor-
izontal beam 308 and a lower horizontal beam 336 con-
figured with slots to receive a plurality of vertical beams

372 and 374 are also interchangeable. In this manner, s 310. The upper and lower horizontal beams 308 and
the top, bottom, and sides of the chassis 302 can be 336 are suitably configured with positioning pins 356
formed using two distinct panels rather than four distinct and 360 to initially position the vertical beams 310
panels, thus simplifying assembly and reducing the within the slots formed in the upper and lower horizontal
number of required parts. beams 308 and 336. The vertical beams 310 are then
[0013] The interior surfaces of the top and the bot- 70 bolted through bolt holes 35 and 358 formed in the ver-
tom panels 304 and 340 suitably include a plurality of tical beams 310 and upper and lower horizontal beams
guide rails 330 for guiding the PCB modules 312 into 308 and 336. With particular reference to Figure 4, the
and out of the chassis 302. Accordingly, the guide rails upper horizontal beam 308 is suitably attached to the
330 are preferably formed from a low friction material top panel 304 with bolts 410. Similarly, the lower hori-
such as nylon, metal, and the like. Additionally, the 15 2zontal beam 336 is suitably attached to the bottom
guide rails 330 can be attached to the interior surfaces panel 340. It should be recognized, however, that the
of the top and bottom panels 304 and 340 using any slots 303 for receiving the PCB modules 312 can be
convenient method such as fasteners, adhesives, and formed using any convenient method. For example,
the like. In the present exemplary embodiment, the rather than using the horizontal and vertical beams 308,
guide rails 330 are nylon hex bars attached to the inte- 20 336 and 310, the front 305 can be formed as a single
rior surfaces of the top and bottom panels 304 and 340 piece.
with bolts. Accordingly, the top and bottom panels 304 [0016]  With additional reference to Figures 7 to 9,
and 340 are preferably formed with drill holes 338 for the PCB module 312 suitably includes a face plate 313,
the bolts to attach the guide rails 330. Additionally, each printed circuit boards 314 and 315, and a connector
slot 303 in the chassis 302 is configured with two guide 25 assembly 602. For the sake of clarity and convenience,
rails 330 (one guide rail 330 attached to the top panel only one PCB module 312 will be described. As
304 for each slot 303 and another guide rail 330 described above, in the present exemplary application
attached to the bottom panel 340 for each slot 303). The of the present invention, the chassis 302 is suitably con-
guide rails 330 are also preferably centered in each slot figured to comply with the dimensional requirements for
303 such that when the PCB module 312 is insertedinto 30 an airplane electronics shelf as described by ARINC
the slot 303, the PCB module 312 is supported by a 600/650 standards. It should be recognized, however,
guide rail 330 along the center of the top edge of the that the PCB module 312 can be configured with any
PCB module 312 and along the center of the bottom appropriate dimensions for any particular application,
edge of the PCB module 312. Supporting the PCB mod- including variations in height 802, length 702, and thick-
ule 312 with the guide rails 330 along the center of the 35 ness 704 of the PCB module 312. Additionally, thick-
top and bottom edges of the PCB module 312 facilitates ness 704 of the PCB module 312 is suitably determined
symmetric cooling of the PCB module 312. in part by the width and height of the components on the
[0014] The top and bottom panels 304 and 340 also printed circuit boards 314 and 315.
suitably include a plurality of ventilation holes 366. As [0017] As alluded to above, with reference again to
will be described in greater detail below, rows of ventila- 40  Figures 3 and 4, the PCB modules 312 are suitably con-
tion holes 366 are formed on the top and bottom panels figured to be inserted into the slots 303 formed between
304 and 340 to facilitate the circulation of air through the adjacent vertical beams 310. Accordingly, the PCB
chassis 302 to cool the PCB modules 312. In an exem- modules 312 suitably include a groove 328 formed
plary embodiment of the present invention, a row of ven- along the top and bottom edges of the PCB modules
tilation holes 366 is formed on each side of each guide 45 312 to guide along guide rails 330 formed along the
rail 330 on the top panel 304 and the bottom panel 340. interior of the top and bottom panels 304 and 340. More
Accordingly, with reference to Figure 3, a row of ventila- particularly, as described above, each PCB module 312
tion holes 366 is formed on each side of the bolt holes is centrally supported along the top and bottom edges
338 for attaching each guide rail 330 on the top panel of the PCB module 312 by a guide rail 330.
304 and the bottom panel 340. Additionally, in accord- 50 [0018} The face plate 313 of the PCB module 312
ance with various aspects of the present invention, the suitably includes screws 316 and 318 for securing to
ventilation holes 366 are suitably sized to be EMI/RFI holes 350 and 352 formed along the upper and lower
resistant. Accordingly, in the present exemplary embod- horizontal beams 308 and 352, respectively. In the
iment, the ventilation holes 366 have diameters less present exemplary embodiment, the screws 316 and
than about 0.09 inches. 55 318 are suitably configured to apply a load of about 70
[0015] As described above, with reference to Fig- pounds each when fully tightened to secure the PCB
ures 3 and 4, the front 305 of the chassis 302 suitably module 312 within the chassis 302 against vibrations.
includes the slots 303 for receiving the PCB modules However, the screws 316 and 318 can be configured to
4
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apply any desired load depending on the particular
application. When the screws 316 and 318 are fully
tightened, the screws 316 and 318 are suitably config-
ured to clutch; meaning that the screws 316 and 318

and about 0.20 inches, respectively. Additionally, the
retractable handle 320 can be formed from any flexible
and strong material such as nylon, plastic, and the like.
In the present exemplary embodiment, the retractable

can be turned without further tightening. Additionally, s handle 320 is a nylon strap.
when the screws 316 and 318 clutch, they are further [0023]  With reference to Figures 3 and 26, the
configured to self-latch; meaning that they cannot be retractable handle 320 according to various aspects of
extracted without being turned in the opposite direction. the present invention includes a top hole 2606 and a
However, when the screws 316 and 318 are turned in bottom hole 2608 for attaching the retractable handle
the opposite direction, they loosen without clutching. In - 70 320 to the face plate 313 of the PCB module 312. With
an exemplary embodiment, the screws 316 and 318 are additional reference to Figures 23 and 24, the top hole
about three quarters of an inch in diameter and are con- 2606 of the retractable handle 320 is fixed to the top of
figured with size 3 threads with about 32 threads per the slot 346 with a retainer 318. More particularly, the
inch. However, it should be recognized that screws 316 top end of the retractable handle 320 is attached to the
and 318 can be configured with various configuration 15  top of the slot 346 through the top hole 2606 formed in
and dimensions for any particular application. the retractable handle 320 and a hole 2302 formed in
[0019] In accordance with one aspect of the present the retainer 318 by a fastener such as a bolt, pin, screw,
invention, the screw 316 is suitably configured as a jack and the like. In the present exemplary embodiment, total
screw. Accordingly, when the screw 316 is loosened, height 2304, total width 2306, and total thickness 2402
the screw 316 moves the face plate 313 and thus the 20 ofthe retainer 318 is about 0.0, about 0.860, and about
PCB module 312 away from the chassis 302. Similarly, 0.06 inches, respectively.
when the screw 316 is tightened, the screw 316 moves [0024]  With reference again to Figures 3 and 28,
the face plate 313 and thus the PCB module 312 toward the bottom hole 2606 of the retractable handle 320 is
the chassis 302. In this manner, the PCB module 312 suitably connected to a slide block 322 which slides
can be more easily removed from and inserted into the 25  within a groove 326 formed in a bottom panel 324 of the
chassis 302. It should be recognized that the screw 318 face plate 313. More particularly, with additional refer-
can be configured as a jack screw either instead of or in ence to Figures 19 and 20, the bottom of the retractable
conjunction with the screw 316. handle 320 is suitably attached to the slide block 322
[0020] The face plate 313 of PCB module 312 suit- through the bottom hole 2606 formed in the retractable
ably includes a refractable handle 320 which can be 30 handle 320 and a hole 1902 formed in the slide block
moved between a retracted position and a use position. 322 by a fastener such as a bolt, pin, screw, and the like.
In the retracted position, the retractable handle 320 The fastener used to attach the bottom of the retractable
retracts substantially flush with the surface of the face handle 320 to the slide block 322 then slides within the
plate 313. Accordingly, the retractable handle 320 pro- groove 326 formed in the bottom panel 324 of the face
vides a convenient means of transporting the PCB mod- 35 plate 313. Thus, while the top of the refractable handle
ule 312. 320 remains substantially fixed, the bottom of the
[0021] The face plate 313 according to various retractable handle 320 is preferably free to move.
aspects of the present invention suitably includes a slot Accordingly, when the retractable handle 320 is in a fully
346 for stowing the retractable handle 320 substantially retracted position, the slide block 322 slides to the bot-
flush with the surface of the face plate 313 when the 40 tom of the groove 326. When the retractable handle 320
retractable handle 320 is in a fully retracted position. In is in a use position, the slide block 322 slides to the top
the present exemplary embodiment, with additional ref- of the groove 326. Thus, with reference to Figure 21, the
erence to Figure 15, total height 1502 and total width range of movement of the bottom of the retractable han-
1504 of the slot 346 in the face plate 313 is about 7.29 dle 320 is defined by length 2102 of the grove 326. Inan
and about 0.86 inches, respectively. Additionally, with 45 exemplary embodiment of the present invention, with
reference to Figure 16 and 18, depth 1802 of the slot reference to Figure 21 and 22, total height 2106, total
346 formed in the face plate 313 is about 0.23 inches. It width 2104, and total thickness 2202 of the bottom
should be appreciated that the slot 346 formed in the panel 324 of the face plate 313 is about 2.415, about
face plate 313 can be formed with various dimensions 1.810, and about 0.06 inches, respectively. Additionally,
and shape depending upon the particular application. 50 with reference to Figures 19 and 20, total length 1904,
[0022] As stated above, with reference to Figure 3 total width 1906, and total thickness 2002 of the slide
and 4, when in a fully retracted position, the retractable block 322 is about 0.86, about 0.25, and about 0.14
handle 320 lies within the slot 346 formed in the face inches, respectively.
plate 313 and substantially flat with respective to the [0025] With reference to Figures 3 and 4, the back
face plate 313. Accordingly, in the present exemplary 55 of the face plate 313 of the PCB module 312 is suitably
embodiment, with reference to Figures 25 and 26, total configured with seal 408 to be EMI/RFI resistant when
height 2602, total width 2604, and total thickness 2502 the face plate 313 is tightened against the chassis 302.
of the retractable handle 320 is about 7.25, about 0.85 Accordingly, the seal 408 can include any compliant
5
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material which is EMIRFI resistant. In the present
exemplary embodiment, the seal 408 preferably
includes metal finger springs 408 formed along the
edges of the face plate 313.

includes a connector 1204 and a shell 1202. The con-
nector 1204 according to various aspects of the present
invention is suitably configured as an ARINC 600 size 1
connector to connect with connectors 604 formed in the

[0026] As described above, the PCB module 312 s PCB module 312. Additionally, the shell 1202 of the wir-
according to various aspects of the present invention ing harness 1200 is suitably configured to connect with
suitably includes any number of printed circuit boards the connector frames 402 attached to the rear panel
containing electronic and/or computer components o 304 of the chassis 302. More particularly, the frame
perform various functions and processes depending on 1202 suitably includes alignment pins 1206 for aligning
the parﬁcu|ar app[icationl In the present exemp|a|'y 10 the frame 1202 with the connector frames 402. The
embodiment‘ with reference to Figures 7 and 9‘ the frame 1202 also Suitably includes screws 1208 for
PCB module 312 preferably includes the printed circuit securely attaching the frame 1202 to the connector
boards 314 and 315. The printed circuit boards 314 and frame 402. In this manner, the wiring hamess 1200 is
315 are preferably held together with screws 362 and physically secured to the rear panel 306 of the chassis
separated by spacers 364 to form an air gap between 15 302 rather than fo the PCB modules 312. Therefore, the
the circuit boards 314 and 315 to facilitate cooling. Addi- PCB modules 312 can be disconnected from the wiring
tionally, the backs of the printed circuit boards 314 and harness 1200 without having to access the back panel
315 are preferably configured with metal sheets which 306 of the chassis 302 to loosen the screws 1208.
preferably function as heat sinks. With additional refer- [0030} With reference to Figure 4 and 6, according
ence to Figures 3 and 4, the top and bottom panels 304 20 to various aspects of the present invention, the PCB
and 340 of the chassis 302 according to various aspects modules 312 are suitably interconnected with a com-
of the present invention are suitably configured with mon bus 610. The common bus 610 can be any high-
ventilation holes 366 which are formed in rows to align speed and high-integrity backplane bus. In the present
with the air gaps formed between the circuit boards 314 exemplary embodiment, the common bus 610 is a
and 315. Additionally, with reference to Figures 10 and 25 SAFEbus® bus available from Honeywell Inc. of Phoe-
11, the circuit boards 314 and 315 can be configured to nix, Arizona. The common bus 610 is suitably enclosed
face inward (Figure 10), face outward (Figure 11), or within a cover 332 to protect the common bus 610 and
any combination thereof. to make the chassis 302 EMI/RFI resistant. In an exem-
[0027] As described above, with reference to Fig- plary embodiment of the present invention, the cover
ures 7 to 9, the PCB module 312 according to various 30 332 is preferably formed from aircraft quality aluminum
aspects of the present invention suitably includes the and attached to the chassis 302 using any convenient
connector assembly 602 for connecting to other PCB method, such as fasteners, solder, weld, and the fike.
modules, wiring harnesses, and the like. In an exem- Although the common bus 610 is depicted as being
plary embodiment, the connector assembly 602 of the formed between the bottom connectors of PCB mod-
PCB module 312 preferably includes four connectors 35 ules 312, it should be recognized that the common bus
604, each configured as an ARINC 600 size 1 connec- 610 can be formed between any of the connectors 604
for. However, the connector assembly 602 can include on PCB modules 312.
any number of connectors with various configurations [0031} As described above, the IMA cabinet 300
for any particular application. according to various aspects of the present invention is
[0028] Additionally, the circuit boards 314 and 315 40 suitably configured to protect the PCB modules 312
according to various aspects of the present invention against EMI/RFI. Accordingly, with reference to Figure
are connected to the pins of the connectors 604 without 3, when all of the slots 303 available in the IMA cabinet
using ribbon cables or loose wires. Rather, in an exem- 300 are not fully populated with PCB modules 312, then
plary embodiment of the present invention, the circuit a face plate 313 without printed circuit boards 314 and
boards 314 and 315 are preferably connected to the 45 315 s suitably secured to the empty slot. Similarly, with
pins of the connectors 604 using surface mounted reference to Figures 4 and 6, when all of the connector
leads, 90 degree leads, or the like. In this manner, as openings 404 are not populated, then a cover plate 606
described in greater detail below, the PGB module 312 is suitably secured to the empty openings. In this man-
can be more easily removed from the chassis 302. ner, the IMA cabinet 300 is suitably sealed to be
[0029] With reference to Figures 4 and 6, whenthe 50 EMI/RFI resistant.
PCB module 312 is inserted into the chassis 302, the [0032] In accordance with various aspects of the
connectors 604 of the PGB module 312 are suitably present invention, the IMA cabinet 300 is suitably con-
accessible through connector openings 404 formed in figured such that substantially alf of the electronic
the rear panel 306 of the chassis 302. Connector and/or computer components and associated wiring are
frames 402 are suitably attached to the connector open- 55 disposed on the PCB modules 312. Accordingly, the
ings 404 for connecting to connectors, wire harnesses, PCB modules 312 provide the various functionalities,
and the like. For example, with additional reference to such as power function, interface function, processing
Figures 12 to 14, a wiring harness 1200 suitably function, and the like, of the IMA cabinet 300.

6
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[0033] For example, at least one of the PCB mod-
ules 312 of the IMA cabinet 300 can be configured as a
circuit interface module. As described above, with refer-
ence to Figure 4, the PCB modules 312 according to

configured as a power supply module can be easily and
quickly removed to be reconfigured, repaired, replaced,
and the like. Additionally, all of the PCB modules 312 of
an IMA cabinet can be configured as power supply

various aspects of the present invention are intercon- 5  modules to form a power supply cabinet.

nected using the common bus 610 (Figure 6) and [0037]  Although the present invention has been

directly connected to the wiring harness 1200 (Figure described in conjunction with particular embodiments

12) without using cables or flexprint interconnections. illustrated in the appended drawing figures, various

Accordingly, the PCB module 312 configured as the cir- modifications may be made without departing from the

cuit interface module for the IMA cabinet 300 can suita- 10  spirit and scope of the invention. Therefore, the present

bly integrate and allocate the various signals and invention should not be construed as limited to the spe-

outputs received and transmitted between the PCB cific form shown and described above.

modules 312 and various systems connected to the wir-

ing harness 1200 (Figure 12) of the airplane's wiring Claims

system. As the PCB modules 312 can be disconnected 15

from the wiring harness 1200 (Figure 12) without 1. Anintegrated modular avionics (IMA) cabinet (300)

accessing the rear panel 304 of the chassis 302, the comprising:

wiring or interface configuration of the IMA cabinet 300

can be easily and quickly changed by removing the PCB a plurality of printed circuit board (PCB) mod-

module 312 configured as the circuit interface module 2 ules (312);

and either reconfiguring it or replacing it. Similarly, dam- a chassis (302) having a front (305), wherein

aged PCB modules 312 can be easily and quickly said front of said chassis is configured with

removed to be replaced or repaired. slots (303) for receiving said plurality of PCB

[0034] The PCB module 312 configured as the cir- modules.

cuit interface module for the IMA cabinet 300 according 25

to various aspects of the present invention can include 2. AnIMA cabinet in accordance with claim 1, wherein

a circuit board with the desired wiring configurations each of said plurality of PCB modules (312) com-

formed on the circuit board. This configuration is partic- prises:

ularly advantageous for applications such as in flight

critical applications where speed and reliability is 30 a face plate having a first end and an opposite

desired. In another configuration, the circuit interface second end;

module for the IMA cabinet 300 according to various a first screw (310) for attaching said first end of

aspects of the present invention can include a bread said face plate to said chassis; and

board with jumpers to form the desired wiring configura- a second screw (318) for attaching said second

tion. This configuration is particularly advantageous for 35 end of said face plate to said chassis.

non-flight critical applications where frequent changes

may be made to the wiring configuration, such as for a 3. AnIMA cabinet in accordance with claim 2, wherein

passenger entertainment system. said first screw (316) is configured as a jack screw.

[0035] It should be recognized that any number of

the PCB modules 312 of the IMA cabinet 300 can be 40 4. AnIMA cabinetin accordance with claim 2, wherein

configured as circuit interface modules. For example, all said first and second screws (316,318) are config-

of the PCB modules 312 of an IMA cabinet can be con- ured to clutch when said screws are tightened to

figured as circuit interface modules to form an interface apply a predetermined amount of force between

cabinet. The IMA cabinet configured as a circuit inter- said face plate (313) of the PCB module (312) and

face cabinet can then provide circuit interface function- 45 said chassis (302).

ality to other electronic systems in the airplane. In this

manner, the circuit interface functionality of an avionics 5. AnIMA cabinet in accordance with claim 4, wherein

system can be centrally located for diagnosis, upgrade, said predetermined amount of force is about 34,7

reconfiguration, repair, and the like. kg (70 Ibs).

[0036] Additionally, as alluded to above, the PCB 50

modules 312 can be configured to perform various other 6. AnIMA cabinet in accordance with claim 2, wherein

functions. For example, at least one of the PCB mod- said PCB module (312) further comprises:

ules 312 can be configured as a power supply module.

Accordingly, the PCB modules 312 configured as the a connector assembly (602) disposed opposite

power supply module suitably regulates and supplies 55 said face plate (313);

power to each of the PCB modules 312 contained within afirst circuit board (314) having a first end con-

the IMA cabinet 300. Similar to the PCB module 312 nected to said face plate and an opposite sec-

configured as an interface module, the PCB module 312 ond end connected to said connector
7
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a second circuit board (315) having a first end
connected to said face plate and an opposite
second end connected to said connector

EP 1011 300 A2

15.

14

An IMA cabinet in accordance with claim 13
wherein said first side panel (372) and said second
side panel (374) are interchangeable.

assembly, wherein said second circuitboardis 6 16. An IMA cabinet in accordance with claim 13
disposed adjacent said first circuit board. wherein said top panel (304) and said bottom panet
(340) are configured with a plurality of ventilation
7. AnIMA cabinet in accordance with claim 6, wherein holes (368) for cooling said PCB modules.
said connector assembly further comprises a plu-
rality of connectors (604,1204) for connecting to 70 17. An IMA cabinet in accordance with claim 16
wire harnesses (1200). wherein said ventilation holes (366) are sized to be
resistant to electromagnetic interference (EMI) and
8. AnIMA cabinet in accordance with claim 7, wherein to radio frequency interference (RFI).
said connectors are ARINC 600 size 1 connectors.
15 18. An IMA cabinet in accordance with claim 17
9. AnIMA cabinet in accordance with claim 7, wherein wherein said ventilation holes are less than about
said first circuit board (314) and said second circuit 2,29 mm (0.09 inches) in diameter.
board (315) are connected to said connectors with-
out using ribbon cables or flexprint interconnec- 19. An IMA cabinet in accordance with claim 13
tions. 20 wherein said top pane! (304) and said bottom panel
(340) are configured with a plurality of guide rails
10. An IMA cabinet in accordance with claim 9, wherein (330) for guiding said PCB modules into said slots
said first circuit board (314) and said second circuit (303) in said chassis (302).
board (315) are connected to said connectors with
surface mounted leads. 25 20. An IMA cabinet in accordance with claim 19
wherein each slot (303) in said chassis (302) has
11. An IMA cabinet in accordance with claim 9, wherein one guide rail (330) mounted on said top panel
said first circuit board (314) and said second circuit (304) and one guide rail (330) mounted on said bot-
board (315) are connected to said connectors with tom panel (340), wherein said guide rails are cen-
90 degree leads. 30 trally mounted with respect to each slot (303).
12. An IMA cabinet in accordance with claim 2, wherein
said face plate (313) has a slot (303) formed therein
and said face plate further comprises a flexible han-
dle member (320) having substantially the same 35
dimensions as said slot, said flexible handle mem-
ber being configured to move between a retracted
position and a use position, wherein said flexible
handle member lies within said slot in said retracted
position and said flexible handle member extends 40
out from said slot in said use position.
13. An IMA cabinet in accordance with claim 1 wherein
said chassis farther comprises:
45
a top panel (304);
a bottom panel (340) opposite said top panel;
a first side panel (372) connecting said top
panel to said bottom panel;
and 50
a second side panel (374) opposite said first
side panel, said second panel connecting said
top panel to said bottom panel.
14. An IMA cabinet in accordance with claim 13 55
wherein said top panel (304) and said bottom panel
(340) are interchangeable.
8
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the Power of Attorney will not be recognized in the application.

Application Number

14/260,501

Filing Date

April 24, 2014

First Named Inventor

Seung-chul PAIK

Title CONNECTOR AND ELECTRONIC DEVICE INCLUDING THE SAME
Art Unit Not Yet Assigned

Examiner Name Not Yet Assigned

Attorney Docket Number | Q208718

SIGNATURE of Applicant or Patent Practitioner

Signature

/Laura Moskowitz /

Date (Optional)

April 24, 2014

Name

Laura Moskowitz

Registration
Number

55,470

Title (if Applicant is a

juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature
requirements and certifications. If more than one applicant, use multiple forms.

M *Total of 1 forms are submitted.
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PTO/AIA/82B(07-12)

Approved for use through 11/30/2014. OMB 0651-0035

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

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

POWER OF ATTORNEY BY APPLICANT

~

| hereby revoke all previous powers of attorney given in the application identified in the attached transmittal letter.

El | hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced
in the attached transmittal letter (form PTO/AIA/82A or equivalent):

o 23373

L__| | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached
transmittal letter (form PTO/AIA/82A or equivalent):

Registration Name Registration

Name Number Number

Please recognize or change the correspondence address for the application identified in the attached

transmittal letter to:

E' The address associated with the above-mentioned Customer Number.
OR

D The address associated with Customer Number:
OR

Firm or
Individual Name

Address

City | state | [ Zie]
Country
Telephone l Email l
| am the Applicant:

E] Inventor or Joint Inventor

[ ]Legal Representative of a Deceased or Legally Incapacitated Inventor

[w]Assignee or Person to Whom the Inventor is Under an Obligation to Assign
Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46(b)(2) was
granted in the application or is concurrently being filed with this document)
4. SIGNATURE of Applicant for Patent
Signature “Al ottt © ¢ Date 2012.10.11
Name Heungmolee [} Telephone | +82-31-279-4761
__T_i‘tLe_a_nd Company | Vice President, Samsung Electronics Co., Ltd.

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. Submit multiple forms for more than one signature, see below *.

D *Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. 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 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DQ 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 compieting the form, call 1-800-PT0O-9199 and select option 2.

KIWI Intell. Assets Corp., Ex. 2001, p. 66
Samsung Elec. Co. Ltd. v. KIWI Intell. Assets Corp.

IPR2026-00164



Electronic Acknowledgement Receipt

EFS ID: 18847963
Application Number: 14260501
International Application Number:
Confirmation Number: 1146

Title of Invention:

CONNECTOR AND ELECTRONIC DEVICE INCLUDING THE SAME

First Named Inventor/Applicant Name:

Seung-chul PAIK

Customer Number:

23373

Filer:

Christopher Robert Lipp/Sachiko Reynolds

Filer Authorized By:

Christopher Robert Lipp

Attorney Docket Number: Q208718
Receipt Date: 24-APR-2014
Filing Date:
Time Stamp: 12:44:54

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document

Number Document Description

Multi
Part /.zip

File Size(Bytes)/

File Name Message Digest

Pages
(if appl.)

1 Power of Attorney

129350
Q208718PowerofAttorneyasfile

d.pdf no

af603e09843f9ca72cfecac62b724d5afb066|

Warnings:

Information:
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Total Files Size (in bytes){ 129350

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 asa
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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PATENT ASSIGNMENT COVER SHEET

Electronic Version vi.1
Stylesheet Version v1.2

EPAS ID: PAT2827559

SUBMISSION TYPE:

NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT
CONVEYING PARTY DATA
Name Execution Date
SEUNG-CHUL PAIK 04/01/2014
RECEIVING PARTY DATA
Name: SAMSUNG ELECTRONICS CO., LTD.
Street Address: 129, SAMSUNG-RO, YEONGTONG-GU, GYEONGGI-DO
City: SUWON:-SI
State/Country: KOREA, REPUBLIC OF
Postal Code: 443-742
PROPERTY NUMBERS Total: 1
Property Type Number
Application Number: 14260501

CORRESPONDENCE DATA
Fax Number:

US Mail.

Phone:

Email:
Correspondent Name:
Address Line 1:
Address Line 2:
Address Line 4:

(202)293-7860

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent via

202-293-7060

sughrue@sughrue.com, sreynolds@sughrue.com
SUGHRUE MION, PLLC

2100 PENNSYLVANIA AVENUE, N.W.

SUITE 800

WASHINGTON, DISTRICT OF COLUMBIA 20037

ATTORNEY DOCKET NUMBER:

Q208718

NAME OF SUBMITTER:

SACHIKO REYNOLDS (TEAMS DEPT.)

SIGNATURE:

/Sachiko Reynolds/ Teams Dept.

DATE SIGNED:

04/24/2014

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 3

source=Q208718CombinedDecandAssignmentexecuted#page1 .tif
source=Q208718CombinedDecandAssignmentexecuted#page?2.tif
source=Q208718CombinedDecandAssignmentexecuted#page3.tif
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Docket No.: Q208718; SEC Ref: CA-201306-020-1-US0
Only After Sept 16,2012
US Rights Only

ASSIGNMENT WITH DECLARATION FOR PATENT APPLICATION (37 CFR 1.63)
ES Y FH Y= 2 HAA (AHTAF A 372163

Korean Language Assignment with Declaration

Whereas, [/We, the undersigned inventor(s) hereinafter called
assignor(s), have invented certain improvements described in the
application identified below; and

Whereas, SAMSUNG ELECTRONICS CO., LTD. of 129
Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-742,
Republic of Korea, (assignee), desires to acquire the entire right,
title, and interest in the application and invention, and to any
United States patents to be obtained therefor;

Now therefore, for valuable consideration, receipt whereof is
hereby acknowledged,

[/We, the above named assignor(s), hereby sell, assign and
transfer to the above named assignee, its successors and assigns,
the -entire right, title and interest in the application and the

~ invention disclosed therein for the United States of America,

including all divisions, and continuations thereof, and all Letters
Patent of the United States that may be granted thereon, and all
reissues thereof, including the right to claim priority under 35
USC 119, and I/we request the Director of the U.S. Patent and
Trademark Office to issue any Letters Patent granted upon the
invention set forth in the application to the assignee, its
successors and assigns; and I/'we will execute without further
consideration all papers deemed necessary by the assignee in
connection with the United States application when called upon to
do so by the assignee.

(Legalization not required for recording but is prima facie
evidence of execution under 35 USC 261)

As the below named inventor, I hereby declare that:
This assignment with declaration is directed to:

DX The attached application, or

[J  United States Application or PCT International
Application Number filed on

The application is entitled:

CONNECTOR AND ELECTRONIC DEVICE INCLUDING
THE SAME
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Korecan Language Assignment with Declaration

The above identified application was made or was authorized to
be made by me.

I believe that 1 am the original inventor or an original joint
inventor of a claimed invention in the application.

I have reviewed and understand the contents of the application for
which this assignment with declaration is being submitted.

I am aware of the duty to disclose to the Office all information
known to me to be material to patentability as defined in
37 CFR 1.56.

I hereby acknowledge that any willful false statement made in this
assignment with declaration is punishable under 18 USC 1001 by
fine or imprisonment of not more than five (5) years, or both.

Authorization To Permit Access To Application by
Participating Office

X If checked, the undersigned hereby grants the USPTO
authority to provide the European Patent Office (EPO), the
Japan Patent Office (JPO), the Korean Intellectual Property
Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign
application claiming priority to the above-identified application
is filed access to the above-identified patent application. See 37
'CFR"1.14(c) and (h). This box should not be checked if the

; applicant does not wish the EPO, JPO, KIPO, or other
' intellectual property office in which a foreign application

claiming priority to the above-identified application is filed to
have access to the application.

In:accordance with 37 CFR 1.14(h)(3), access will be provided
to a copy of the application-as-filed with respect to: 1) the
above-identified patent application-as-filed, 2) any foreign
application to which the above-identified application claims
priority under 35 USC 119(a)«(d) if a copy of the foreign
application that satisfies the certified copy requirement of 37
CFR 1.55 has been filed in the above-identified patent
application, and 3) any U.S. application-as-filed from which
benefit is sought in the above-identified patent application.

In accordance with 37 CFR 1.14(c), access may be provided to
information concerning the date of filing the Authorization to
Permit Access to Application by Participating Office.

STATEMENT OF ACCURATE TRANSLATION
ACCORDANCE WITH 37 CFR §1.69(b):

IN

The assignment with declaration is an accurate translation of

the corresponding English language assignment with
declaration.

Signature | ] ] -

Date 8/30/2012

"'%1§OiO'l‘JiSESDIGHTV?H%JE(VD}“SSZ'Y1()ﬁ 20140401123816 [Page 2]
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NAME OF SOLE OR FIRST INVENTOR:
RS Te A3 w349 43

Given Name (first and middle [if any])

Family Name or Surname

W Fa:
T T of Korea

oI B(IHE A9 Seung-chul ) PAIK
Inventor’s signature / Date
wm 2} o] A < A1, April, 2014
Residence: N

= .
A Suwon-si, Republic of Korea
Mailing Address:

Gwonseon Xi e-Pyeonhansesang Apt. #116-1103, Gwonseon-dong, Gwonseon-gu, Suwon-si, Gyeonggi-do, Republic

WRHOT018565DIGH TV R JE(VD)+~882/108 20140401123816

[Page 3]
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 14/260,501
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(7 CFR 1.15(a), (), or (&) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 11600, {), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR 1.18(0), ), or (a) N/A N/A N/A N/A 720
TOTAL CLAIMS ] *
(37 CFR 1.16(i) 14 minus 20= OR |x 80 = 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 420 - 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2020

APPLICATION AS AMENDED - PART Il

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Mi ** =
s (37 CFR1.16()) e X = OR |x =
a Independent * Minus | *** =
E (37 CFR 1.16(h) - X = OR [x -
<§( Application Size Fee (37 CFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = X _
= (37 CFR 1.16()) OR |x -
% Independent * Minus | *** = X = OR [x =
w (37 CFR 1.16(h)) - -
E: Application Size Fee (37 CFR 1.16(s))

OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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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 22313-1430

WWW.USpto.gov

APIE%E?EIIQON I 33111(::1)NSA(’)15E GIE;\T[IX”?T I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
14/260,501 04/24/2014 2833 2020 Q208718 14 4
CONFIRMATION NO. 1146
23373 FILING RECEIPT
SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W. IR AT AV AE R
SUITE 800 000000068340980

WASHINGTON, DC 20037
Date Mailed: 05/12/2014

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

Inventor(s)

Seung-chul PAIK, Suwon-si, KOREA, REPUBLIC OF;
Applicant(s)

SAMSUNG ELECTRONICS CO., LTD., Suwon-si, KOREA, REPUBLIC OF
Assignment For Published Patent Application

SAMSUNG ELECTRONICS CO., LTD., Suwon-si, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 23373

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2013-0100502 08/23/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

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: 05/08/2014
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/260,501

Projected Publication Date: 02/26/2015
Non-Publication Request: No

Early Publication Request: No
Title

CONNECTOR AND ELECTRONIC DEVICE INCLUDING THE SAME
Preliminary Class
439
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

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 (1-866-999-4258).

page 2 of 3
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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
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 or5.14.

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).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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SINGLE MEDIUM WIRING SCHEME FOR MULTIPLE SIGNAL
-DISTRIBUTION IN BUILDING AND ACCESS PORT THEREFOR

Technical Field

The invention relates to the field of digital signal distribution networks. -
The invention particularly relates to access ports for connecting devices to
digital networks.

Background of the Invention

Distribution of signals, such as those for telephone and cable television
services, has long been handled by separate cabling within a building for each
type of signal. When new signals are added, new cables must be wired, and
the separate cabling scheme has been maintained even within newly
constructed buildings. To reduce costs, the different cables are often bundled
and brought to a single access point in a wall where they are connected to
respective wall plates and connectors. Some are even connected to wall plates
that hold all types of connectors needed for the cables in the bundle. However,
running all that cabling from the signal source to each access point is quite
expensive. Additionally, the cable bundles are large and hard to work with in
the confined spaces available within walls. Further, the access points used with
cable bundles require a significant amount of space to accommodate all the
hardware to which the cables are attached. If the cables are kept separate, then
there be many access points for respective services in a room requiring an
excessive number of wall plates and holes for mounting the wall plates.

Summary of the Invention

My invention utilizes a smart access port that allows the use of a single
cable or a pair of cables to carry all types of signals one might wish to distribute
within a building, though any number of cables and/or wires can be used. | can
even use another medium, such as radio frequency transmission or infrared
transmission, to carry the signals. The access port recognizes signals it
receives through a stream of addressed data packets carried by the cable(s),
wire(s), or other media. The signals carried by the packet stream are gathered
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2
at a central location (node zero or the central node) and are converted into
addressed data packets. The addressed data packets are then sent as the
packet stream to the access ports within the building. The data packets can
additionally be allocated carrier signals at different frequencies according to
their type of signal. Any suitable protocol can be used to address the data
packets, including ATM, CEBus, and TCP/IP. The packet stream can be carried
from node zero to a given access port over a single cable, a pair of cables,
multiple wires and/or cables, or even a broadcast signal so that wiring and
setup costs are greatly reduced.

Each access port preferably includes a main module that extends into a
recess in a wall, floor, or ceiling of a building, similar to a standard receptacle
box. The module can be mounted on a wall plate if the user so desires One or
more connectors, if appropriate, are carried on the main module so that devices
may be connected to the system. Each access port also preferably has a data
packet handling system in the main module that receives the packet stream,
pulls packets for the port from the stream, converts each pulled packet into its
original signal, and sends the packet to a connector of the access port to which
a device capable of handling the signal is connected. The packet handling
device can pull packets based on a location address, an address for a type of
signal that the port can handle, an address for a particular device plugged into a
particular access port, or any other suitable criteria.

A major advantage of my system is that it is transparent to the user. The
user simply plugs a device into the appropriate connector on the wall plate and
uses the device as usual. The access port and node zero worry about getting
signals to and from the device. Further, my invention allows the use of any kind
of device from computer network transceivers to Plain Old Telephone Service
(POTS) devices as long as the appropriate signal translators and connectors
are included at the access ports. Node zero can include an analog-to-digital
(A/D) converter to translate analog signals, such as conventional telephone,
cable television, and radio broadcast signals, into digital signals that can be
readily broken into addressed data packets. There is no need for an A/D
converter for digital services, such as ISDN, ADSL, digital television, and
ethernet services. Where coaxial cable is used to carry the packet stream, the
carrier signal frequencies can be allocated so that cable television signals can
simply be passed through node zero to the individual wall plates without
alteration or translation into data packets.
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In addition to receiving packets from the packet stream, translating them
into signals, and sending the signals to connectors, the access ports can send
information back to node zero. For example, the access ports can inform node
zero of what type of devices are plugged into the ports, a telephone can be
picked up and dialed, and a VCR can be played at one port for play on a
television connected to another port. Further, any computer on the network can
configure the central node and control traffic on the network.

Description of the Drawings

FIG. 1 is an isometric view of the access port of the invention configured
for mounting in a wall receptacle box.

FIG. 2 is a schematic view of my access port as used with packet stream
carrying media other than copper wiring.

FIG. 3 is a schematic view of my access port as used with copper wiring.

FIG. 4 is an isometric schematic view of my access port as schematically
illustrated in FIG. 2.

FIG. 5 is an isometric schematic view of my access port as schematically
illustrated in FIG. 3.

FIG. 6 is a schematic view of a digital network including my access port.

FIG. 7 is a schematic view of a digital network including my access port
where the packet stream carrying medium is copper wiring.

FIG. 8 is a schematic view of a digital network using my access port in a
star topology.

FIG. 9 is a schematic view of a digital network using my access port in a
ring topology.

FIG. 10 is a schematic view of a digital network using my access port in a
hybrid star/ring topology.

FIGS. 11 and 12 are schematic views of the access port of the invention
showing variations in the locations of various components on the main module
and on the expansion modules.
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Description of the Invention

| use the term “addressed data packet” to refer to any discrete quantity of
data bearing an address by which the data can be recognized as being sent to
a particular destination. | use the term “packet stream” to refer to any series of
addressed data packets such as can be carried on a fiber optic cable, a coaxial
cable, twisted pair wire or cable, radio broadcast, infrared broadcast, or any
other suitable medium. Further, the term “comprising” is used in a non-limiting
sense in that an item comprising an element is not required to include only that
element, but can include additional elements as well.

My access port 1 preferably includes a main module 10 and can be
configured to receive the packet stream over a suitable packet distributor or
conveyor including one or more conduits, such as wiring, cabling, or even radio
or other broadcast. Though | prefer to use fiber optic cable 11 or coaxial cable
12, twisted pair wiring or other acceptable conduits can also be used. While |
prefer that the packet stream distributor or conveyor include a single conduit to
each access port, two or more conduits can also be used if desired, which can
facilitate two-way communications. The packet distributor or conveyor is
connected to the main module 10 of my access port 1 via a main module
connector 15 that is configured to receive the packet distributor or conveyor.
Where the packet stream is carried over coaxial cable 12 or other copper wiring,
| use a main module connector 15 configured to receive the conduit(s) of the
packet stream conveyor or distributor, such as coaxial cable 12 or other copper
wiring as seen in FIGS. 3 and 5. If there are plural conduits, a single main
module connector 15 can be used or plural main module connectors can be
used as appropriate. For example, the main module connector 15 can be both
an input port and an output port when two-way communication is required, or
two main module connectors 15 can be used with one for input and one for
output.

Where the packet stream is carried by a medium other than copper
wiring, | include a media converter 20 between the main module connector 15
and the main module 10 of my access port. The main module connector 15 can
assume various forms for non-copper wiring. For example, the main moduie
connector 15 can be an antenna for packet stream distributors or conveyors that
include radio frequency broadcasts. The main module connector 15 can also
be an optical conduit feeding from the packet stream distributor or conveyor to
the media converter 20 when the packet stream distributor or conveyor includes
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5
a fiber optic cable. The media converter 20 is configured to convert the packet
stream from whatever medium on which it is carried to a form that can be carried
in electrical wiring. The media converter 20 then sends the packet stream on to
the packet handling system 30, which picks packets addressed to the access
port 1 from the packet stream and converts them back into their original signals.
The signals are then sent directly to one of the physical medium connectors 40
or to the digital-to-analog (D/A) converter 50 and then to an appropriate one of
the physical medium connectors. All connectors 40 for analog devices are
connected to the D/A converter 50 and to an analog-to-digital (A/D) converter 60
to allow two-way communication through the connectors 40 and the port 10 by
analog devices. | prefer to include status and activity indicators 46, 47 on the
access port so that a user can easily determine these characteristics. Indicators
for other characteristics can also be included, as well as separate indicators for
each physical connector. | prefer to use light emitting diodes (LEDs) for the
indicators.

Power to drive the circuitry of my access port 1 can be provided in a
number of ways. For systems using copper cabling, power can be supplied
over the same cable that carries the packet stream in much the same way that
POTS lines provide power for current telephones. For systems using fiber optic
cabling, a photoelectric cell could be included on the main module 10 to convert
part of the optical signal to electricity for use by the circuitry of the access port 1.
Alternatively, thin, flexible copper conductors disposed adjacent the fiber optic
cable could provide the power required by the circuitry. Sources of power
independent of the type of packet conveyor are also available. Long-life
batteries, such as lithium cells, could be mounted on the main module 10. The
access ports 1 could also include or be connected to power supplies that would
take house AC current and convert it to the type and voltage of electricity
required by the circuitry of the access ports 1.

The circuitry of my access port 1 can all be on the main module 10 or can
be modular. That is, each physical medium connector 40 can include
connector- and signal-specific circuitry on its own expansion submodule 36 and
be plugged into its own expansion connector 35 on the main module 10 of the
access port 1 as seen particularly in FIGS. 11 and 12. The main module 10 in
this case would include the main module connector 15, the media converter 20,
if necessary, and basic parts of the packet handling system 30 that would at
least distribute the packet stream to the expansion connectors 35. The packet
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6
handling system 30 could include additional components for further decoding of
the packet stream, such as address filters 31, receivers 32, and
converters/decoders 33, as seen, for example, in FIG. 11. Where such
additional components are included on the main module 10, packet handling
system 30, the packet handling system 30 can be arranged to translate packets
from the packet stream into any format appropriate for a physical medium
connector 40 that might be plugged into the expansion connectors 35 via
expansion submodules 36. The main module 10 could additionally include a
connector recognition system that recognizes what types of expansion
submodules 36 are plugged into the main module 10 so that packets for the
respective connectors 35 can be sent to their appropriate destinations. The
packet handling system 30 need not have these additional components, but can
act as a distributor of the packet stream to the expansion connectors, as seen in
FIG. 12, for example, The expansion submodules 36 could then have additional
packet handling circuitry, such as address filters 31, receivers 32, and
converters/decoders 33, that would translate the packets into the original signal
for the physical medium connector 40 on the expansion submodule 36. Where
two-way communication is desired, the modules and/or submodules can
include transmitters and encoders, or this functionality can be included in the
receivers 32 and converters/decoders 33. The expansion submodules can also
carry D/A and A/D converters if desired. Many, if not all, of these components
can be software applications rather than actual hardware if so desired and
appropriate.

Where a network configuration requires, the packet handling system 30
can be arranged to transmit an acknowledgment signal upon receipt of a packet
at the access node 1. The acknowledgment signal can be a data packet
addressed to the originator of the received packet or can take any other suitable
form. In all configurations, the packet handiing system 30 includes an address
filter that allows packets addressed to the system’s access port to pass further
into the access port. The packet handling system 30 can also include a speed
converter, a media converter where the physical medium connector to which a
signal is directed is a fiber optic cable, and a cell disassembler to handle ATM
data cells.

The packet stream received by my access port 10 is preferably generated
by a central node or node zero 100, schematic examples of which are shown in
FIGS. 6 and 7. Node zero 100 is a main input node that receives signals from
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7
outside the network via connectors 110, 120. Analog signals can enter node
zero 100 through external analog signal connectors 110 and digital signals can
enter node zero 100 through external digital signal connectors 120. The analog
signals can include, but are not limited to, POTS 111, conventional broadcast
television 112, and conventional cable television 113. Any other analog signal
can also be received at node zero 100. The digital signals can include, but are
not limited to, HDTV 121, computer network services 122, and digital CATV 123.
All of the analog signals that must be are sent to an analog-to-digital converter
150 and then, along with the digital signals from the external digital connectors
120, are sent to a packet handling system 130. The packet handling system
130 can include address filters, converters, encoders, receivers, transmitters,
and other such devices or software applications as are known in the art and are
required to generate the packet stream. The packet stream is then sent to the
access ports 1 via the packet stream distributor, such as coaxial cable 12.
Where a non-conductor packet stream distributor is used, the central node 100
includes a media converter 140 that converts the electrical packet stream into
an optical packet stream.

The central node 100 is also configured to receive data packets from the
access ports 1. Thus, the media converter 140 also receives and converts the
optical packet stream into an electrical packet stream that is sent to the packet
handling system 130. The packet handling system 130 includes routers,
address filters, converters, decoders, receivers, transmitters, and other such
devices or software applications as are known in the art and are required to pick
data packets addressed to the central node 100 from the packet stream and
send them to their appropriate destinations. For example, a telephone could be
connected to one of my access ports 1 that would send the telephone’s
outgoing signals to the central node 100 via addressed data packets that would
be picked from the packet stream, decoded, and sent on to a telephone service
provider such as the service provider from which POTS signal 111 comes.

My access ports 1 can be configured to allow connection of any signal-
receiving and/or -transmitting device transparently so that all the user need do is
use the device as he or she wouid with conventional wiring. A given access
port can be configured to handle as many devices as desired, yet only requires
a single cable to carry all the signals, via the packet stream, to and from node
zero.
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The preferred implementation of my invention is in combination with a
central node or node zero in a residential or commercial structure. The structure
would preferably have at least one access port in each room of the building and
the central node or node zero in a closet or a basement. For newly constructed
buildings, fiber optic or coaxial cable would preferably be run to each access
port from the basement and the central node or node zero during construction,
though other conduits could be used as discussed above. Retrofitting or
installing in an existing structure is not as preferable, but is quite easy to
achieve when fiber optic cable is used since the cable is small and flexible and
can be run unobtrusively along baseboards or at the juncture of walls and floors
to the access ports. Retrofitting with radio broadcast packet stream conveyors or
distributors is also easy since no cables need to be installed.

In this preferred implementation, telephone, radio, television, and any
other signals are fed into the node zero, which then converts the signals to
addressed data packets and sends them to the access ports via the packet
stream. The data packets can be addressed using unique access port
addresses, unique device addresses, device type addresses, signal type
addresses, or any other suitable addressing scheme so long as the access
ports are configured to recognize and convert the addressed data packets
correctly. Thus, TCP/IP, ATM, CEBus, or any other networking protocol can be
used with my invention. Additionally, my invention can be used to enhance use
of the devices connected to the network. For example, voice mail and other
advanced features can be added to POTS by including appropriate modules in
the central node or by applying software programming to the central node. For
example, a programmable microprocessor can be included in the central node,
and/or any personal computer connected to the network via an access port can
communicate with the central node to control features of the network. Further,
the two-way communication and addressing provided by my invention allows
information from one access port to be broadcast to other access ports. This
broadcast feature can be used to allow remote usage of devices on the network.
For example, a VCR connected to one port could be used to play a program on
a television connected to a port in another location, and the network could be
configured to allow remote control signals to be sent to the VCR from the
viewing location. Computers connected to the network can also communicate
with each other, allowing remote control of a computer with another computer
on the network, collaboration between computers/users, and other network
activities, such as network gaming.
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Claims

1. An in-house signal distribution system including:

a main input node mounted in a structure and taking at least one external
signal and converting the at least one external signal to addressed
data packets conveyed in a packet stream to at least one access

5 node, each access node having a unique node address;
each access node being an access port including a main module
mounted in a wall of the structure and further including:
a main module connector connected to the packet stream;
at least one physical medium connector;
10 a packet handler that picks packets addressed to the access node
from the packet stream; and
the packet handler converting the picked packets back to their
respective ones of the at least one signal and sending the
respective ones of the at least one signai to a respective
15 physical medium connector of the access node; and

a packet stream distributor carrying the packet stream from the main input

node output port to each access node main module connector.

2. The system of claim 1 wherein the packet stream distributor includes a
fiber optic cable and the main input node and the at least one access node
include media converters, the media converters converting the packet stream
from an electrical packet stream to an optical packet stream and vice versa.

3. The system of claim 1 wherein the packet stream distributor includes a
coaxial cable.

4. The system of claim 1 wherein the main input node further includes a
frequency allocator that transmits data packets over the packet stream
distributor at particular frequencies according to the respective types of signals
represented by the data packets.

5. The system of claim 4 wherein the access node packet handlers use
the frequency at which a data packet is transmitted to determine what type of
signal the data packet represents and to which connector the data packet
should be sent after it is converted.
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6. The system of claim 4 wherein the packet stream distributor includes
coaxial cable, the main input node receives a cable television signal as one of
the external signals, and the frequency allocator passes the cable television
signal through to the coaxial cable unchanged.

7. The system of claim 6 wherein the frequency allocator transmits
signals of types other than cable television at frequencies outside a frequency
range occupied by the cable television signal.

8. The system of claim 1 wherein each access node is directly connected
to the main input node so that the system has a star topology.

9. The system of claim 1 wherein each access node is connected to
other access nodes and the main input node in a ring topology.

10. The system of claim 1 wherein each access node is connected to the
main input node and other access nodes in both a star and a ring topology.

11. The system of claim 1 wherein the packet handler includes:

an address filter that picks the packets addressed to the access node
from the packet stream;

a receiver that receives the addressed packets; and

a first converter arranged to take extracted packets and convert them to
the respective one of the at least one signal.

12. The system of claim 1 wherein the main node receives signals from
one access node addressed to another access node on the network, thereby
allowing communication between devices attached to the one and another
access nodes.

13. The system of claim 1 wherein the main input node receives signals
from the access nodes informing the main input node of types of devices
handled by the access nodes.

14. The system of claim 1 wherein the main input node receives signals
from the access nodes informing the main input node that devices are plugged
into the physical medium connectors.
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15. A packet stream decoding access node being an access port of an
in-house digital network and including apparatus that receives addressed data
packets from a packet stream carried by a packet stream distributor and
converts the addressed data packets into signals usable by devices connected

5 to physical medium connectors of the access node, the apparatus of the access
node further including:

a main module connector of the access node mounted on a main module '
of the access node and arranged to receive the packet stream from
the packet stream distributor;

10 a packet handling system connected to the main module connector that
extracts from the packet stream data packets addressed to one of
the access node and a device connected to the access node, the
packet handling system including a decoder that decodes the
extracted data packets into a signal and sends the signal to a

15 physical medium connector connected to the main module.

16. The access node of claim 15 wherein:

the main module includes an expansion connector into which a
submodule can be inserted, the expansion connector sending the
packet stream to the submodule;

5 the packet handling system, the decoder, and the physical medium

connector are on the submodule; and

the decoder decodes the extracted packets into a signal appropriate for a
device connectable to the submodule via the physical medium
connector.

17. The access node of claim 15 wherein:

the main module includes an expansion connector into which a
submodule can be inserted, the expansion connector sending the
extracted data packets to the submodule;

5 the decoder and the physical medium connector are on the submodule;

and

the decoder decodes the extracted packets into a signal appropriate for a
device connectable to the submodule via the physical medium
connector.
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18. The access node of claim 15 wherein:
the main module includes an expansion connector into which a
submodule can be inserted;
the packet handling system is on the main module and extracts packets
5 appropriate for a predetermined set of devices connectable to the
access hode via the submodule;
the decoder is on the main module and decodes the extracted data
packets into signals appropriate for the predetermined set of
devices; and
10 the submodule inciudes the physical medium connector so that the
physical medium connector receives the signals when the
submodule is plugged into the expansion connector.

19. The access node of claim 15 wherein the packet handling system
sends an acknowledgment signal via the packet stream distributor when an
addressed data packet has been successfully extracted from the packet stream.

20. The access node of claim 15 wherein the packet stream distributor is
a single conduit to at least the access node.

21. The access node of claim 20 wherein the access node apparatus is
arranged for two-way communication with the packet stream.

22 The access node of claim 15 wherein the packet stream distributor is
a plurality of conduits to at least the access node and the main module
connector of the access node is configured to receive all of the conduits.

23. The access node of claim 15 wherein the packet stream is generated
by a central node, the central node being arranged to receive analog and digital
signals and including:

an analog-to-digital converter arranged to convert received analog

5 signals to digital versions of the analog signals; and
a router arranged to receive the digital signals and the digital versions of
the analog signals, combine them into addressed data packets
carried by a single digital signal, and send the single digital signal
to the packet stream distributor via an output port.
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24. The access node of claim 23 wherein the access node is one of a
plurality of access nodes connected to the central node, each access node has
a unique address, and the respective packet handling system of each access
node extracts packets bearing the unique address of the access node.

25. The access node of claim 23 wherein the main module connector is
configured to allow two-way communication between the access node and the
packet stream, thereby allowing two-way communication between a device
connected to the access node and one of the central node and a device
connected to another access node connected to the packet stream.

26. In an in-house signal distribution system, an access node of the in-
house signal distribution system that is an access port of the in-house signal
distribution system and includes:

a main module mounted in a communications box of the structure

a main module connector mounted on the main module and connected to

a packet stream of the in-house signal distribution system, the
packet stream including addressed data packets that carry
respective portions of at least one signal distributed by the in-
house signal distribution network;

at least one physical medium connector connected to the main module

and arranged for connection to at least one device that can receive
respective ones of the at least one signal distributed by the in-
house distribution network;

a packet handler that picks packets for the access node from the packet

stream; ‘

the packet handler converting the picked packets back to their respective

ones of the at least one signal and sending the respective ones of
the at least one signal to a respective physical medium connector
of the access node; and

a packet stream distributor carrying the packet stream to the access node

main module connector.

27. The access node of claim 26 wherein the packet stream is generated
by a main input node that takes at least one external signal and converts the at
least one external signal to addressed data packets carried by the packet
stream to the access node, the at least one external signal being at least one
signal for distribution.
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28. The system of claim 27 wherein the packet stream distributor
includes a fiber optic cable and the main input node and the access node
include media conventers, the media converters converting the packet stream
from an electrical packet stream to an optical packet stream and vice versa.

29. The system of claim 27 wherein the main input node further includes
a frequency allocator that transmits data packets over the packet stream
distributor at particular frequencies according to the respective types of signals
represented by the data packets.

30. The system of claim 29 wherein the packet stream distributor
includes coaxial cable, the main input node receives a cable television signal
as one of the external signals, and the frequency allocator passes the cable
television signal through to the coaxial cable unchanged.

31. The system of claim 30 wherein the frequency allocator transmits
signals of types other than cable television at frequencies outside a frequency
range occupied by the cable television signal.

32. The system of claim 27 wherein the main input node receives signals
from the access node informing the main input node of types of devices handled
by the access node.

33. The system of claim 27 wherein the main input node receives signals
from the access node informing the main input node that devices are plugged
into the physical medium connectors.

34. The system of claim 27 wherein a plurality of access nodes are
connected to the in-house signal distribution system and the main input node
receives signals in the form of addressed data packets from one access node
addressed to another access node on the in-house signal distribution system,
thereby allowing communication between devices attached to the one and
another access nodes.

35. The system of claim 27 wherein the main input node is configurable
by a computer connected to the access node.
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36. The system of claim 26 wherein the packet stream distributor
includes a fiber optic cable and the access node includes a media converter,
the media converter converting the packet stream from an electrical packet
stream to an optical packet stream and vice versa.

37. The system of claim 26 wherein the packet stream distributor
includes a coaxial cable.

38. The system of claim 26 wherein the access node packet handler
uses a frequency at which a data packet is transmitted to determine what type of
signal the data packet represents and to which physical medium connector the
data packet should be sent after it is converted.

39. The system of claim 26 wherein a plurality of access nodes are each
directly connected to the in-house signal distribution system so that the system
has a star topology.

40. The system of claim 26 wherein a plurality of access nodes are each
connected to other access nodes and the in-house signal distribution system so
that the system has a ring topology.

41. The system of claim 26 wherein a plurality of access nodes are each
connected to other access nodes and the in-house signal distribution system so
that the system has both a star and a ring topology.

42. The system of claim 26 wherein the packet handler includes:

an address filter that picks packets addressed to one of the access node
and a device connected to the access node from the packet
stream;

a receiver that receives the addressed packets; and

a first converter arranged to take extracted packets and convert them to
the respective one of the at least one signal. '

43. The system of claim 26 wherein the access node is arranged to send
internal signal data packets addressed to another access node on the in-house
signal distribution system, the internal signal data packets carrying portions of at
least one internal signal sent by at least one device connected to the access
node and usable by a device connected to the another access node, thereby
allowing communication between devices attached to the access nodes.
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44, In an access port mounted in a communications box recessed within
a wall, the access port being an access node of an in-house signal distribution
network and including:
an electronic device mounted on a main module and including a packet
5 handler receiving a packet stream that includes addressed data
packets, the packet handler taking from the packet stream data
packets addressed to the access node;
a first converter of the electronic device in communication with the packet
handler that discerns what type of signal each data packet
10 represents, converts the data packet to its signal type, and sends
the signal to a connector arranged to receive the signal; and
the connector being supported on the main module with one end being
accessible from within the communications box for connection to
the electronic device and another end being accessible from
15 without the communications box for connection to an external
device by a user.

45. The access port of claim 44 wherein the connector protrudes through
a wall plate mounted across an open end of the communications box.

46. The access port of claim 44 wherein the first converter uses a
frequency at which the data packet is received to determine what type of signal
the data packet represents.

47. The access port of claim 44 wherein the first converter uses
information in a packet header to determine what type of signal the data packet
represents.

48. The access port of claim 44 further including:

a second converter in communication with the connector, the second
connector receiving a signal from the connector and converting the
signal to addressed data packets that are sent to the packet

5 handler; and

the packet handler receiving addressed data packets from the second

converter and sending the data packets into the packet stream.
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49. The access port of claim 44 wherein the packet stream is carried over
a fiber optic cable connected to a media converter of the access port, the media
converter also being connected to the electronic device and taking the packet
stream in photonic form and converting it to an electronic form usable by the
electronic device.

50. The access port of claim 44 wherein the packet stream is carried over
a coaxial cable connected to the electronic device.

51. The access port of claim 44 wherein the packet stream is carried over
a plurality of conduits to the electronic device.

52. The access port of claim 44 wherein a plurality of access ports are
connected to the packet stream, each access port having its unique network
address, the packet stream being provided by a central node that receives
external signals, converts them into addressed data packets, and sends them
into the packet stream.

53. The access port of claim 52 wherein the central node also receives
signals from the access ports.

54. The access port of claim 53 wherein the signals from the access
ports inform the central node what types of signals each access port is arranged
to receive.

55. The access port of claim 53 wherein the signals from the access
ports inform the central node whether a device is plugged into the connector.

56. The access port of claim 44 wherein the connector is for an analog
signal and the first converter further includes a digital-to-analog converter.

57. The access port of claim 56 wherein the analog signal is a telephone
signal.

58. The access port of claim 44 wherein the access node has a unique
network address and the packet handler takes packets bearing the unique
network address from the packet stream.
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q208718
Seung-chul PAIK
Appln. No.: 14/260,501 Group Art Unit: 2831
Confirmation No.: 1146 Examiner: NGUYEN, PHUONGCHI T
Filed: April 24,2014
For: CONNECTOR AND ELECTRONIC DEVICE INCLUDING THE SAME

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

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In accordance with the duty of disclosure under 37 C.F.R. § 1.56, Applicant hereby

notifies the U.S. Patent and Trademark Office of the documents which are listed on the attached
PTO/SB/08 (modified) form and/or listed herein and which the Examiner may deem material to
patentability of the claims of the above-identified application.

One copy of each of the listed documents is submitted herewith, except for the following:
U.S. patents and/or U.S. patent publications; and co-pending non-provisional U.S. applications
filed after June 30, 2003.

The present Information Disclosure Statement is being filed: (1) No later than three
months from the application’s filing date; (2) Before the mailing date of the first Office Action
on the merits (whichever is later); or (3) Before the mailing date of the first Office Action after

filing a request for continued examination (RCE) under §1.114, and therefore, no Statement
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INFORMATION DISCLOSURE STATEMENT

UNDER 37 C.F.R. §§ 1.97 and 1.98 Attorney Docket No.: Q208718
U.S. Appln. No.: 14/260,501

under 37 C.F.R. § 1.97(e) or fee under 37 C.F.R. § 1.17(p) is required. However, since a
Statement can be made, a Statement is submitted herewith.

The submission of the listed documents is not intended as an admission that any such
document constitutes prior art against the claims of the present application. Applicant does not
waive any right to take any action that would be appropriate to antedate or otherwise remove any
listed document as a competent reference against the claims of the present application.

The USPTO is directed and authorized to charge all required fees, except for the Issue
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any
overpayments to said Deposit Account.

Respectfully submitted,

/Christopher R. Lipp/

SUGHRUE MION, PLLC Christopher R. Lipp
Telephone: 202.293.7060 Registration No. 41,157
Facsimile: 202.293.7860
WASHINGTON OFFICE
23373
CUSTOMER NUMBER

Date: May 4, 2015

KIWI Intell. Assets Corp., Ex. 2001, p. 135
Samsung Elec. Co. Ltd. v. KIWI Intell. Assets Corp.
IPR2026-00164



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
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APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
14/260,501 04/24/2014 Seung-chul PAIK Q208718 1146
23373 7590 05/2112015
EXAMINER
SUGHRUE MION, PLLC | |
2100 PENNSYLVANIA AVENUE, N.W. NGUYEN, PHUONGCHIT
SUITE 800
WASHINGTON, DC 20037 | ART UNIT I PAPER NUMBER |
2831
| NOTIFICATION DATE | DELIVERY MODE |
05/21/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PPROCESSING@SUGHRUE.COM
sughrue @ sughrue.com
USPTO@sughrue.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/260,501 PAIK, SEUNG-CHUL

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
PHUONGCHI T. NGUYEN 2831 i‘;‘s"s

-- 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 MONTHS 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) filed on
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)[]] This action is FINAL. 2pb)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] 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*
5)X] Claim(s) 1-14is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)X Claim(s) 1-14 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[J Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hito//vww . uspio.gov/patenis/init_events/pphvindax.jsp or send an inquiry to PPHfeadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 4/24/14 is/are: a)[] accepted or b)[X] 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).

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).
Certified copies:
a)X] Al b)[] Some** ¢)[] None of the:
1.4 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) 3) |:| Interview Summary (PTO-413)
) . Paper No(s)/Mail Date.
2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other-
Paper No(s)/Mail Date 4/24/14+5/4/15. ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150516
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Application/Control Number: 14/260,501 Page 2
Art Unit: 2831

DETAILED ACTION
Drawings
1. The drawings are objected to under 37 CFR 1.83(a). The drawings must show every feature of
the invention specified in the claims. Therefore, “the first direction is parallel to a plane of the PCB,
...the second direction is offset by the angle with respect to the first direction toward a plane
that is perpendicular to the PCB” in claim 3, lines 2-3, must be shown or the feature(s) canceled
from the claim(s). No new matter should be entered.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office
action to avoid abandonment of the application. Any amended replacement drawing sheet should include
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is being
amended. The figure or figure number of an amended drawing should not be labeled as “amended.” If a
drawing figure is to be canceled, the appropriate figure must be removed from the replacement sheet, and
where necessary, the remaining figures must be renumbered and appropriate changes made to the brief
description of the several views of the drawings for consistency. Additional replacement sheets may be
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after the filing
date of an application must be labeled in the top margin as either “Replacement Sheet” or “New Sheet”
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be
notified and informed of any required corrective action in the next Office action. The objection to the
drawings will not be held in abeyance.

Claim objection
2. Claims 1-14 are objected to because of the following informalities:
a) Claim 1, lines 3-7, it is unclear what the meaning of *“...a second [mating] direction ...is

“offset by an angle” from the first [mating] direction is?.
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As seen from figure 1 of Applicant’s invention, the first direction and the second
direction are overlapped, one on top another, not offset [top view], and the first direction and the
second direction are parallel, not offset [side view-fig. 1];

As seen from figures 2-3 of Applicant’s invention, the first direction and the second
direction are overlapped, one on top another, not offset [top view] [fig. 2], and the first direction
and the second direction are intersecting directly at one point and forming an angle [on the side
view][fig. 3]; none of the direction are offset.

As seen from figures 4-5 of Applicant’s invention, the first direction and the second
direction are parallel [side view] [fig. 4], not offset; the first direction and the second direction
are overlapped at one intersecting point and forming an angle [on the top view][fig. 5]; and
none of the direction are offset.

For examination purposes, this limitation is understood as -- .... second direction that is forming
an angle from the first direction.--

b) Claims 13-14, lines 5 and 7, are Please change the term of ““ the ...entrance vector” to be — the

...mating/inserting direction--; because the term of *“ the... entrance vector” is not accepted in this

situation. Based on the A v, the term of ““ vector” is a

21
gt
3
%

4

aliject, that has both magnitade aad divection.

Appropriate correction is required.
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Art Unit: 2831

3

Aonlicant's rvention
ROTBBOSHSE3

S¥aii

Rewed iy

1at i = el divestion
dad o= Qedd direotion  FIGL T Lo

>
II Logx Vi I ! l .
i.
e i,
Fat ofir

L :j’“‘*l;

\@;&WE&W

—

R rop view |

FiG. 3

3 s N

Slxder wiew

B

3% cambodirnsnt

figg. &

stde view fe B
et K8EE fig. &

1t oy

T top view
Tald aliv

Rl ermkrodintent

Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 102 that form

the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -
(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale

in this country, more than one year prior to the date of application for patent in the United States.

4. Claims 1-2, 5-8, 11-12 are rejected under pre-AIA 35 U.S.C. 102(b) based upon a public use or
sale of the invention as being anticipated by Tsai [US2010/0267282].
Claims 1 and 7, Tsai discloses An electronic device or a connector [fig. 23] that is configured to

be installed on a printed circuit board (PCB)[not shown] and electrically connected to an external

terminal, the connector comprising:

a first port [35bottom] that is disposed on the PCB and is configured to accept insertion of a first

external terminal in a first [mating] direction; and a second port [35top] that is layered on top of the first
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Page 5

port and is configured to accept insertion of a second external terminal into the second port in a second

[mating] direction that is [“offset” by] forming an [zero degree] angle from the first direction.

Taad 2010/Q267282

o

M 2010/0267282

QRN
~

¥

Claims 2 and 8, Tsai discloses the connector according to claim 1, wherein the [zero degree]

angle is within a permissible range in which the first external terminal and the second external terminal do
not interfere with each other when they are inserted or removed from the first port and the second port,
respectively.

Claims 5 and 11, Tsai discloses connector according to claim 1, wherein the first direction and the
second direction are parallel to the PCB, and form the [zero degree] angle therebetween on a plane that is
parallel to the PCB.

Claims 6 and 12, Tsai discloses the connector according to claim 5, wherein the first external
terminal [35bottom] and the second external terminal [35top] are one of USB terminal and an HDMI
terminal [fig. 65 is one of the embodiment of figure 23. Therefore, the slot references are used to show the

variety ports of the connector system].

Claim Rejections - 35 USC § 103
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5. The following is a quotation of pre-AIA 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.

6. Claims 3-4 and 9-10 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Tsai
[US2010/0267282] in view of Masuda et al [US4747790].

Claims 3 and 9, Tsai discloses the connector according to claim 1, wherein the first direction is
parallel to a plane of the PCB, and wherein the second direction is [“offset” by] forming the [zero degree]
angle with respect to the first direction toward a [invisible] plane that is perpendicular to the PCB. Tsai
disclose the invention general as claimed, but does not show the second direction to be [“offset” by]
forming the angle with respect to the first direction toward a plane that is perpendicular to the PCB.
However, Masuda et al teach [fig. 1A] the second direction is [“offset” by] forming the angle with respect
to the first direction toward a [invisible] plane [a plane parallel to the contact 7 of fig. 3] that is
perpendicular to the surface A [of the housing 4]. It would have been obvious to one having ordinary skill
at the time the invention was made to modify the connector of Tsai by having the second direction to be
[“offset” by] forming the angle with respect to the first direction toward a plane that is perpendicular to
the PCB as taught by Masuda et al for having a different mating direction to another device in the system.

Claims 4 and 10, Tsai discloses the connector according to claim 3, wherein the first external
terminal is [one of a first universal serial bus (USB) terminal and] a high definition multimedia interface
(HDMI) terminal [35bottom], and the second external terminal is a second USB terminal [35top] [fig. 65
is one of the embodiment of figure 23. Therefore, the slot references are used to show the variety ports of

the connector system].
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7. Claims 13-14 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over, Masuda et
al [US4747790] in view of Xuan et al [US2011/0065315].

Claims 13 and 14, Masuda et al discloses an electronic connector [fig. 3] comprising a first port
[16] disposed at a first [zero degree] angle that is parallel to a surface A; and a second port [10] disposed
above the first port [16] at an angle of incidence between the surface A and an [entrance vector] inserting
direction of the second port at a second angle that has a non-zero angle of incidence between the surface
A and an [entrance vector] inserting direction of the second port. Masuda et al disclose the invention
generally all as claimed, but does not show the PCB. However, Xuan et al teach an electronic connector
disposed on a printed circuit board (PCB) 80 [fig. 1]. It would have been obvious to one having ordinary
skill at the time the invention was made to modify the connector of Masuda et al by having an electronic
connector to be disposed on a printed circuit board as taught by Xuan et al for having a support to defined

the direction of the inserting port of the first and second portions of the connector.

L Aguamity, such as the velocity of an vbject of e force soting on sn object, thas bhas both magaitude asd divection. Compare
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w .

], The prior art made of record and not rellled upon is considered pertlz-ri;cnt to applicant's disclosure:
Yeh [US6478616] is cited to show the first direction is parallel to a plane of the PCB, ... a plane 70 that
is perpendicular to the PCB 100 [fig. 1].

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to PHUONGCHI T. NGUYEN whose telephone number is (571)272-2012. The examiner can
normally be reached on 8:00AM-4:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Tulsidas Patel can be reached on 571-272--2098. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR
CANADA) or 571-272-1000.

/PHUONGCHI T NGUYEN/
Primary Examiner, Art Unit 2831
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:
LISTING OF CLAIMS:
1. (Currently amended) A connector that is configured to be installed on a printed

circuit board (PCB) and electrically connected to an external terminal, the connector comprising:
a first port that is disposed on the PCB and is configured to accept insertion of a first
external terminal in a first direction; and
a second port that is layered on top of the first port and is configured to accept insertion
of a second external terminal into the second port in a second direction;

wherein the second direction forms a non-zero angle with respect to the first direction

thatis-offsetby-an-angle fromthe first direetion, and

wherein the first direction and the second direction are parallel to a surface of the PCB

and the second direction forms the non-zero angle with respect to the first direction in a plane

that is parallel to the surface of the PCB.

2. (Currently amended) The connector according to claim 1, wherein the angle-non-
zero is within a permissible range in which the first external terminal and the second external
terminal do not interfere with each other when they are inserted or removed from the first port

and the second port, respectively.

3. (Canceled).
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4, (Original) The connector according to claim 3, wherein the first external terminal
is one of a first universal serial bus (USB) terminal and a high definition multimedia interface

(HDMI) terminal, and the second external terminal is a second USB terminal.

5. (Canceled).

6. (Currently amended) The connector according to claim 5, wherein the first

external terminal and the second external terminal are one of a universal serial bus (USB)

terminal and a high definition multimedia interface (an-HDMI) terminal.

7. (Currently amended) An electronic device comprising:
a connector that is installed on a printed circuit board (PCB) and electrically connected to
an external terminal,
wherein the connector comprises:
a first port that is disposed on the PCB and is configured to accept insertion of a
first external terminal in a first direction; and
a second port that is layered on top of the first port and is configured to accept
insertion of a second external terminal in a second direction;

wherein the second direction forms a non-zero angle with respect to the first direction

thatis-offsetby-anangle fromthe first direetion, and
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wherein the first direction and the second direction are parallel to a surface of the PCB

and the second direction forms the non-zero angle with respect to the first direction in a plane

that is parallel to the surface of the PCB.

8. (Currently amended) The electronic device according to claim 7, wherein the non-
zero angle is within a permissible range in which the first external terminal and the second
external terminal do not interfere with each other when they are inserted or removed from the

first port and the second port, respectively.

9. (Canceled).

10. (Original) The electronic device according to claim 9, wherein the first external

terminal is one of a first universal serial bus (USB) terminal and a high definition multimedia

interface (HDMI) terminal, and the second external terminal is a second USB terminal.

11. (Canceled).

12. (Currently amended) The electronic device according to claim 11, wherein the

first external terminal and the second external terminal are one of a universal serial bus (USB)

terminal and a high definition multimedia interface (ar-HDMI) terminal.

13. (Currently amended) An electronic connector disposed on a printed circuit board

(PCB), the electronic connector comprising:
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a first port dispesed-atafirst-angleoriented in a first direction that is parallel to a surface

of the PCB; and

a second port disposed above the first port_and oriented in a second directionat-aseeond

angle;

wherein the second direction forms -thathas-a non-zero angle with respect to efineidence

between-the PCB-surface of the PCBand-an-entrance-veetor-of-the-second-port, and

wherein the first direction and the second direction are parallel to the surface of the PCB

and the second direction forms the non-zero angle with respect to the first direction in a plane

that is parallel to the surface of the PCB.

14. (Currently amended) An electronic connector disposed on a printed circuit board
(PCB), the electronic connector comprising:

a first port dispesed-oriented in a first direction at-a—vertical-ansle-that is parallel to a

surface of the PCB; and

a second port disposed above the first port_and oriented in a second direction that is

parallel to the surface of the PCB-at-the-vertical-angle;

have-a-herizontal non—zero-angle-between-themwherein the second direction forms a non-zero

angle with respect to the first direction in a plane parallel to the surface of the PCB,
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wherein the first direction and the second direction are parallel to the surface of the PCB

and the second direction forms the non-zero angle with respect to the first direction in a plane

that is parallel to the surface of the PCB.
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REMARKS

With this Amendment, claim 3, 5, 9, and 11 are canceled without prejudice or disclaimer.
Accordingly, claims 1, 2, 4, 6-8, 10, and 12-14 are all the claims currently pending in this
Application. Applicants respectfully submit that the pending claims define patentable subject

matter. Reconsideration and allowance of this Application are respectfully requested.

Claim Amendments
With this Amendment, the claims are amended as shown. All amendments are fully

supported by the originally-filed Application. Entry of these amendments is respectfully

requested.

Drawings

The Examiner objects to the drawings as allegedly failing to illustrate "the first direction
is parallel to a plane of the PCB, ... the second direction is offset by the angle with respect to the
first direction toward a plane that is perpendicular to the PCB," as recited in claim 3.

With this Amendment, claim 3 is amended to clarify that "the second direction forms the
non-zero angle with respect to the first direction in one of a plane that is perpendicular to the
plane of the PCB and a plane that is parallel to the plane of the PCB." Applicant submits that
examples of this feature are illustrated in FIGs. 2-5: FIGs. 2 and 3 illustrate that a first port 11
accepts a first terminal 31 in a first direction, and a second port 12 accepts a second terminal 32
in a direction that forms a non-zero angle with the first direction in a plane that is perpendicular
to the plane of the PCB 20. FIGs. 4 and 5 illustrate that a first port 51 accepts a first terminal 71
in a first direction, and a second port 52 accepts a second terminal 72 in a direction that forms a

non-zero angle with the first direction in a plane that is parallel to the plane of the PCB 60.
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Applicant respectfully requests that the objection to the drawings be reconsidered and

withdrawn.

Objection

The Examiner objects to claims 1-14. Regarding the Examiner's reference to: "... a
second [mating] direction ... is offset by an angle,” Applicant notes that the word "mating" is not
recited in the claims.

In view of the current, self-explanatory claim amendments., Applicant respectfully

requests that the objections to the claims be reconsidered and withdrawn.

35 U.S.C. § 102(b) and 35 U.S.C. § 103(a)

Claims 1, 2, 5-8, 11, and 12 are rejected under 35 U.S.C. § 102(b) as allegedly
anticipated by Tsai (U.S. Publication 2010/0267282). Claims 3, 4, 9, and 10 are rejected under
35 U.S.C. § 103(a) as allegedly unpatentable over Tsai in view of Masuda (U.S. Patent
4,747,790). Claims 13 and 14 are rejected under 35 U.S.C. § 103(a) as allegedly unpatentable
over Masuda in view of Xuan (U.S. Publication 2011/0065315). Applicant respectfully traverses.

None of the cited references teach or suggest at least: "a first port that is disposed on the
PCB and is configured to accept insertion of a first external terminal in a first direction; and a
second port that is layered on top of the first port and is configured to accept insertion of a
second external terminal into the second port in a second direction; wherein the second direction
forms a non-zero angle with respect to the first direction," as recited in claim 1.

In other words, the first and second ports are disposed on a PCB, and a direction in which
the first port accepts an external terminal forms a non-zero angle with respect to a direction in

which the second port accepts an external terminal.
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Tsai is directed to a USB socket structure and notes that a USB plug cannot be typically
inserted upside-down into a socket, and must be correctly inserted. Accordingly, Tsai describes a
"duplex" electrical connection in which a USB plug can be inserted "oppositely"/upside-down
into a socket (paragraph [0009]).

Fig. 23, cited by the Examiner (Office Action, page 5), illustrates a base 30 with two
connection slots 35 stacked together. However, the slots are clearly configured to received
insertion of USB plugs in directions (1* dir and 2™ dir, as provided by the Examiner in the
illustrative figured copied below) which are parallel to each other and do not form a non-zero
angle therebetween. Accordingly, FIG. 23 fails to teach or suggest the above-noted feature of
claim 1, and no other portion of Tsai remedies this deficiency.

Taod 2OIDIO267 282
3 A% .

Masuda is directed to "a connector for printed circuit board." In other words, Masuda
describes a body including contact pieces with spring contactors for receiving and contacting

contact points on printed circuit boards (Abstract).
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FIGs. 3, 14, and 18 of Masuda (cited by the Examiner and provided below) illustrate the

insertion of printed circuit boards 100, 25, and 105 into a connector 1. There is no teaching or

suggestion of any ports disposed on a PCB, as recited in the claims.

Xuan is directed to a stacked USB connector, similar to that of Tsai, and likewise, fails to
teach or suggest the above-noted feature of claim 1.

Accordingly, for at least these reasons, Applicant submits that claim 1 is patentable over

the cited references and that claims 7. 13 and 14 are patentable for analogous reasons. Claims 2.

4, 6 and 8, 10, and 12 are patentable at least by virtue of their dependencies. Applicant

respectfully requests that the claim rejections be reconsidered and withdrawn.

Conclusion

In view of the above, reconsideration and allowance of this application are now believed
to be in order, and such actions are hereby solicited. If any points remain in issue which the
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is

kindly requested to contact the undersigned at the telephone number listed below.

10
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The USPTO is directed and authorized to charge all required fees, except for the Issue

Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any

overpayments to said Deposit Account.

SUGHRUE MION, PLLC
Telephone: 202.293.7060
Facsimile: 202.293.7860

WASHINGTON OFFICE

23373

CUSTOMER NUMBER

Date: August 17, 2015

Respectfully submitted,

/Laura Moskowitz /

Laura Moskowitz
Registration No. 55,470

11
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STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

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

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

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

23373 7590 09/09/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
SUGHRUE MION N PLLC States Postal Service with sufficient postage for first class mail in an anclope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
2100 PENNSYLVANIA AVENUE, N.W. transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 800 —
WASHINGTON, DC 20037 Oepostiors name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/260,501 04/24/2014 Seung-chul PAIK Q208718 1146
TITLE OF INVENTION: CONNECTOR AND ELECTRONIC DEVICE INCLUDING THE SAME
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 30 $960 12/09/2015

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
NGUYEN, PHUONGCHI T 2831 439-652000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. \ . . . 2
(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 assilgnee 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.
[ Advance Ocder - # of Copies [ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

a Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

a Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

a Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CER 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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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

WW\V.USP[O.gOV

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/260,501 04/24/2014 Seung-chul PAIK Q208718 1146
23373 7590 09/09/2015 | EXAMINER |
SUGHRUE MION, PLLC NGUYEN, PHUONGCHI T
2100 PENNSYLVANIA AVENUE, N.W.
SUITE 800 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20037 2831

DATE MAILED: 09/09/2015

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require 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, 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.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, it the USPTO becomes aware of a violation or potential violation of law or regulation.

KIWI Intell. Assets Corp., Ex. 2001, p. 169
Samsung Elec. Co. Ltd. v. KIWI Intell. Assets Corp.
IPR2026-00164



Application No. Applicant(s)
14/260,501 PAIK, SEUNG-CHUL
: ;. i i AlA (First Inventor to
Notice of Allowability Eﬁngﬂgcm T.NGUYEN 2{?3? i File) Status
Yes

-- 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 Applicant’s amendment of 08/17/15.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1.2,4.6-8.10.12 and 14. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitp/iwww. usplo.gov/patents/init_events/pph/index.jsp or send an inquiry to EPHieedback@uspio.aoy .

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

a)X] Al b)[] Some *c) [] None 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 not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

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

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

Attachment(s)

1. [J Notice of References Cited (PTO-892) 5. Examiner's Amendment/Comment

2. [] Information Disclosure Statements (PTO/SB/08), 6. X Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. ] Other .

of Biological Material
4. [] Interview Summary (PTO-413),
Paper No./Mail Date .

/PHUONGCHI T NGUYEN/
Primary Examiner, Art Unit 2831

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150831
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Application/Control Number: 14/260,501 Page 2
Art Unit: 2831

EXAMINERS AMENDMENT AND REASONS FOR ALLOWANCE

1. Applicant’s amendment of August 17, 2015 is acknowledged. It is noted that claims 1-2, 6, 7-8,
10, 12 are amended. Claims 3, 5, 9, 11 are canceled.

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

Authorization for this examiner's amendment was given in a telephone interview with Ms. Laura
Moskowitz on August 31, 2015.

3. The application has been amended as follows:

In the claims:

e (laims 1-2 (as filed on August 17, 2015).
e (laim 3 (canceled).
¢ (laim 4 (currently amended):

The connector according to claim 1 {54, wherein the first external terminal is one of a first
universal serial bus (USB) terminal and a high definition multimedia interface (HDMI) terminal, and the
second external terminal is a second USB terminal.

e (laim 5 (canceled).
¢ (laim 6 (currently amended):
The connector according to claim 1 {34, wherein the first external terminal and the second

external terminal are one of a universal serial bus (USB) terminal and a high definition multimedia

interface (an--HDMI) terminal.
e (laims 7-8 (as filed on August 17, 2015).
e (laim 9 (canceled).

e (laim 10 (currently amended):
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Application/Control Number: 14/260,501 Page 3
Art Unit: 2831

The electronic device according to claim 7 %4, wherein the first external terminal is one of
a first universal serial bus (USB) terminal and a high definition multimedia interface (HDMI) terminal,
and the second external terminal is a second USB terminal.
e (laim 11 (canceled).
e (Claim 12 (currently amended):

The electronic device according to claim 7 [+, wherein the first external terminal and the second
external terminal are one of a universal serial bus (USB terminal and a high definition multimedia
interface (an HDMI terminal.

e (laim 13 (canceled).

e (Claim 14 (as filed on August 17, 2015).
4. Claims 1-2, 4, 6-8, 10, 12 and 14 are allowed.
5. The following is an examiner's statement of reasons for allowance: None of prior art teaches or
suggests none of prior art teaches or suggest a connector is configured to be installed on a printed circuit
board (PCB) comprising a second port in a second direction the second direction forms a non-zero angle
with respect to the first direction that is offset by an angle from the first direction and the first direction
and the second direction are parallel to a surface of the PCB and the second direction forms the non-zero
angle with respect to the first direction in a plane that is parallel to the surface of the PCB.
6. Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”
7. Any inquiry concerning this communication or earlier communications from the examiner should
be directed to Phuongchi Nguyen whose telephone number is (571) 272-2012. The examiner can

normally be reached on 8:00AM-4:00PM.
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Application/Control Number: 14/260,501 Page 4
Art Unit: 2831

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,
Tulsidas Patel can be reached on 571-272--2098. 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 (tollfree).

If you would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
/Phuongchi.Nguyen./

Primary Examiner, Art Unit 2831
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 14260501 PAIK, SEUNG-CHUL
Examiner Art Unit
PHUONGCHI T NGUYEN 2831
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed = Restricted | Interference 0] Objected
[0 Claims renumbered in the same order as presented by applicant O cpPA O T.D. O R.1.47
CLAIM DATE
Final Original  [05/16/2015]|09/01/2015
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 14560501 PAIK, SEUNG-CHUL
H“m H‘“ ‘““ H“H““ ““ “ “m H‘ “‘ o o

PHUONGCHI T NGUYEN 2831
CPC
Symbol Type Version
HO1R 7082 F 2013-01-01
HO1R 73 | 2013-01-01
HO1R 02 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
9

(Assistant Examiner) (Date)
/PHUONGCHI T NGUYEN/
Primary Examiner.Art Unit 2831 08/31/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4&5
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14260501 PAIK, SEUNG-CHUL
H““H“H ““HNH““ ““ “ ““H“ “‘ o o
PHUONGCHI T NGUYEN 2831
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
439 652 H|o R 13 /00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
9
(Assistant Examiner) (Date)
/PHUONGCHI T NGUYEN/
Primary Examiner.Art Unit 2831 08/31/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4&5

U.S. Patent and Trademark Office

Part of Paper No. 20150831
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 14560501 PAIK, SEUNG-CHUL
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PHUONGCHI T NGUYEN 2831
O Claims renumbered in the same order as presented by applicant O CPA O TD O R4z
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1
2 2
3
3 4
5
4 6
5 7
6 8
9
7 10
11
8 12
13
9 14
NONE
Total Claims Allowed:
9
(Assistant Examiner) (Date)
/PHUONGCHI T NGUYEN/
Primary Examiner.Art Unit 2831 08/31/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 485
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
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U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
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
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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 0 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 http://pair.uspto.gov for additional applicants):

Seung-chul PAIK, Suwon-si, KOREA, REPUBLIC OF;
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The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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