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WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 

CHARGING AND COMMUNICATION DEVICE 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority under 35 U.S.C. §119 to Korean 

Application No. 10-2014-0025290, filed on March 4, 2014, in the Korean Intellectual 

Property Office, whose entire disclosure is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field 

[0002] Embodiments of the present application relate to a wireless charging and 

communication board and a wireless charging and communication device. 

2. Background 

[0003] As one of radio frequency tag identification (RFID) technologies, near field 

communication (NFC) is a smart card type contactless communication technology using 

a frequency band of 13.56 MHz. As a wireless charging technology, wireless power 

conversion (WPC) is a contactless charging technology for charging a battery using 

magnetic coupling at a short range without electrical contact. 

[0004] NFC is a next-generation near field communication technology which 

receives attention because NFC enables wireless communication between electrical 

devices at a short range with low power and has relatively excellent security due to the 
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short communication range and a low price. Furthermore, it is advantageous in that 

NFC has a bidirectional property and a large storage memory space compared to a 

smart card, and the range of applicable services is wide. Also, it is advantageous in that 

WPC can be applied to various fields regarding battery charging because WPC enables 

battery charging via magnetic coupling without electrical contact. 

[0005] An antenna used in the NFC or WPC system includes a coil having a fixed 

area and receives necessary energy for the operation of a microchip from a reader. A 

magnetic field is formed by alternating current power energy generated from a primary 

coil so that electrical currents passing through the coil of the antenna can be abandoned, 

and a voltage is generated by an inductance of the antenna. The voltage is used as 

power for data transmission or is used in charging a battery. 

[0006] As a smart terminal has widely come into wide use, the need of a device 

capable of providing both the NFC and WPC has been increased. Thus, the 

development of a device having high charging efficiency and a sufficient long 

recognition distance upon data communication has been required. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The embodiments will be described in detail with reference to the following 

drawings in which like reference numerals refer to like elements wherein: 

[0008] FIG. 1 is a cross-sectional view of a wireless charging and communication 

device according to one embodiment of the present application; 

[0009] FIG. 2 is a cross-sectional view of a wireless charging and communication 

board according to one embodiment of the present application; 
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[0010] FIG. 3 is a cross-sectional view of a wireless charging and communication 

board according to another embodiment of the present application; 

[0011] FIGs. 4 and 5 are cross-sectional views of a wireless charging and 

communication board according to a further embodiment of the present application; 

[0012] FIG. 6 is a top view illustrating coil patterns according to one embodiment 

of the present application; 

[0013] FIG. 7 is a top view illustrating a soft magnetic layer according to one 

embodiment of the present application; 

[0014] FIG. 8 is a top view illustrating a polymeric material layer according to one 

embodiment of the present application; 

[0015] FIGs. 9 and 10 are cross-sectional views of a wireless charging and 

communication board according to yet another embodiment of the present application; 

[0016] FIGs. 11 to 13 are view illustrated for explaining transmission efficiency 

and a recognition distance of the wireless charging and communication board according 

to one embodiment of the present application. 

DETAILED DESCRIPTION 

[0017] Hereinafter, the embodiments of the present application that an ordinary 

person skilled in the art can implement will be described with reference to the 

accompanying drawings. The embodiments in the specification and the constructions 

shown in the drawings are provided as a preferred embodiment of the present 

application, and it should be understood that there may be various equivalents and 

modifications which could substitute at the time of filing. In addition, when it comes to 

the operation principle of the preferred embodiments of the present application, when 
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the known functions or functions are seemed to make unclear the subject matters of the 

present application, they will be omitted from the descriptions of the invention. The 

terms below are defined in consideration of the functions of the present application, and 

the meaning of each term should be interpreted by judging the whole parts of the 

present specification, and the elements having the similar functions and operations of 

the drawings are given the same reference numerals. As used herein, the singular 

forms are intended to include the plural forms as well, unless the context clearly 

indicates otherwise. 

[0018] FIG. 1 is a cross-sectional view of a wireless charging and communication 

device according to one embodiment of the present application. 

[0019] A wireless charging and communication device according to one 

embodiment of the present application will be hereinafter described with reference to 

FIG. 1. 

[0020] The wireless charging and communication device according to the present 

embodiment of the invention may be included for wireless power conversion (WPC) and 

near field communication (NFC). 

[0021] As illustrated in FIG. 1, the wireless charging and communication device 

according to the present embodiment of the invention may include a receiver 100 and a 

transmitter 500. 

[0022] The receiver 100 and the transmitter 500 may enable wireless power 

conversion (WPC) and near field communication (NFC). 

[0023] The receiver 100 may include a reception coil pattern 120, 130, wherein 

the first reception coil pattern 120 is a coil pattern for wireless power conversion (WPC), 

4 

Petitioner Samsung and Google 
Ex-1004, 0015



and the second reception coil pattern 130 is a coil pattern for near field communication 

(NFC). 

[0024] Also, the transmitter 500 may include a transmission coil pattern 520, 530, 

wherein the first transmission coil pattern 520 is a coil pattern for wireless power 

conversion (WPC), and the second transmission coil pattern 530 is a coil pattern for 

near field communication (NFC). 

[0025] The first transmission coil pattern 520 is connected to a power source (not 

drawn), and the first reception coil patterns120 is connected to a circuit part (not drawn). 

[0026] The power source may be an alternating current power source providing 

an alternating current having a predetermined frequency. An alternating current flows 

through the first transmission coil patterns 520 by power supplied from the power 

source (not drawn). 

[0027] When the alternating current flows through the first transmission coil 

pattern 520, the alternating current is also induced to the first reception coil pattern 120 

spaced apart from the first transmission coil pattern 520 by electromagnetic induction. 

[0028] The current induced to the reception coil pattern 120 is transmitted to the 

separate circuit part (not drawn) and is then rectified. 

[0029] Meanwhile, the transmitter 500 according to the present embodiment of 

the invention may be composed of a transmission pad, and the receiver 100 may be 

constituted as an element for a portable terminal, a home/personnel electronic product, 

a transportation means and the like to which wireless power conversion is applied. The 

portable terminal, the home/personnel electronic product, the transportation means and 

the like to which wireless power conversion is applied may include only a wireless 
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power receiver or may include both a wireless power transmitter and a wireless power 

receiver. 

[0030] That is, the transmitter 500 may serve as a reader, and the receiver 100 

may serve as a tag. 

[0031] The receiver 100 may include a wireless charging and communication 

board and a housing 400 in which the wireless charging and communication board is 

received. The housing 400 may radiate heat generated from the coil pattern 120, 130 to 

the outside. 

[0032] Meanwhile, the wireless charging and communication board may include: 

a soft magnetic layer 220, 230; a polymeric material layer 310, 312 disposed on one 

surface and the other surface of the soft magnetic layer 220, 230 and extending longer 

than an exposed portion of the soft magnetic layer 220, 230; the coil pattern 120, 130; 

and a processing hole 311 passing through the wireless charging and communication 

board and used in performing aligning. 

[0033] Also, the polymeric material layer 310, 312 may include a first polymeric 

material layer 310 arranged on one surface of the soft magnetic layer 220, 230, and a 

second polymeric material layer 321 arranged on the other surface of the soft magnetic 

layer 220, 230. 

[0034] At this time, the polymeric material layer 310, 312 may be made with a 

black film. The polymeric material layer 310, 312 may be adhered to the soft magnetic 

layer 220, 230 via an adhesive layer 315. The polymeric material layer 310, 312 may 

contain any one material of polyethylene, polyacrylic, polyimide, polyamide, and 

polyurethane. 
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[0035] Meanwhile, the soft magnetic layer 220, 230 may be configured such that, 

on the same plane on which the first soft magnetic layer 220 and the second soft 

magnetic layer 230 are arranged, the second soft magnetic layer 230 is arranged 

around the first soft magnetic layer 220, more specifically, the second soft magnetic 

layer 230 is disposed to surround the first soft magnetic layer 220. 

[0036] Also, the coil pattern 120, 130 may include the first coil pattern 120 

arranged in a region on the second polymeric material layer 312 corresponding to the 

first soft magnetic layer 220, and second coil pattern 130 arranged in a region on the 

second polymeric material layer 312 corresponding to the second soft magnetic layer 

230. 

[0037] The transmitter 500 may include: a soft magnetic layer 550; a 

transmission coil pattern 520, 530 attached to the soft magnetic layer 550 via an 

adhesive layer 535; and a housing 600. 

[0038] Accordingly, according to the present embodiment of the invention, both 

the constitution including the first soft magnetic layer 220 and the first coil pattern (120) 

and capable of enabling wireless power conversion (WPC) and the constitution 

including the second soft magnetic layer 230 and the second coil pattern 130 and 

capable of enabling near field communication (NFC) may be included, and both the 

WPC and NFC may be provided. 

[0039] Meanwhile, in another embodiment, the first transmission coil pattern 520 

may be composed of a coil pattern for near field communication (NFC), and the second 

transmission coil pattern 530 may be composed of a coil pattern for wireless power 

conversion (WPC). 

7 

Petitioner Samsung and Google 
Ex-1004, 0018



[0040] FIG. 2 is a cross-sectional view of a wireless charging and communication 

board according to one embodiment of the present application. 

[0041] As illustrated in FIG. 2, a wireless charging and communication board 

according to one embodiment of the present application may include: a soft magnetic 

layer 220, 230; a polymeric material layer 310 312 arranged on one surface and the 

other surface of the soft magnetic layer 220, 230 and extending longer than an exposed 

portion of the soft magnetic layer 220, 230; and a coil pattern 120, 130 arranged on the 

polymeric material layer 310, 312. 

[0042] Also, the polymeric material layer 310, 312 may include a first polymeric 

material layer 310 and a second polymeric material layer 312; the soft magnetic layer 

220, 230 may include a first soft magnetic layer 220 and a second magnetic layer 230; 

and the coil pattern 120, 130 may include a first coil pattern 120 and a second coil 

pattern 130. 

[0043] Also, an extension length I of the polymeric material layer 310, 312 and a 

thickness h of the magnetic soft material layer 220, 230 may be formed to have a 

relation of the following Equation 1. 

[Equation 1] 

I= AX h 

[0044] At this time, I represents an extension length of the polymeric material 

layer, h represents a thickness of the soft magnetic layer 220, 230, and A represents a 

constant of 0.6 to 10. When the value of A is less than 0.6, the polymeric material layer 

310, 312 may not sufficiently surround the soft magnetic layer 220, 230, so that 

moisture can penetrate. When the value of A is more than 10, the polymeric material 

layer 310, 312 may excessively extend so that the polymeric material layer can be 
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easily bent and damaged by an external impact, or a thickness can be increased 

because a separate receiving part should be added. 

[0045] Also, the first soft magnetic layer 220 and the second soft magnetic layer 

230 may be made of different materials. For example, the first soft magnetic layer 220 

may be made with an amorphous ribbon, and the second soft magnetic layer 230 may 

be made of any one material of a composite, a ferrite, a Ni-Zn material, and a Mn-Zn 

material. 

[0046] When the first soft magnetic layer 220 is made with an amorphous ribbon, 

high permeability can be implemented in an operating frequency of 100 to 200 kHZ. 

When the second soft magnetic layer 230 is made of any one material of a composite, a 

ferrite, a Ni-Zn material, and a Mn-Zn material, data loss generated during 

communication can be reduced. 

[0047] When the soft magnetic layer 120 is made of a ferrite material, the soft 

magnetic layer may be implemented in various forms such as a pellet form, a plate form, 

a ribbon form, a foil form, a film form and the like. Also, the soft magnetic layer 120 may 

contain at least one of Fe, Ni, Co, Mn, Al, Zn, Cu, Ba, Ti, Sn, Sr, P, B, N, C, W, Cr, Bi, Li, 

Y and Cd. 

[0048] The coil pattern 120, 130 may include the first coil pattern 120 arranged in 

a region on the polymeric material layer 310 corresponding to the first soft magnetic 

layer 220, and the second coil pattern 130 arranged in a region on the polymeric 

material layer 310 corresponding to the second soft magnetic layer 230. 

[0049] At this time, as illustrated in FIG. 2, the coil pattern 120, 130 may be 

adhered to the polymeric material layer 310 via an adhesive layer 135. 
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[0050] FIG. 3 is a cross-sectional view of a wireless charging and communication 

board according to another embodiment of the present application. 

[0051] As illustrated in FIG. 3, a wireless charging and communication board 

according to the present embodiment of the invention includes: a soft magnetic layer 

220, 230; a polymeric material layer 310, 312 arranged on one surface and the other 

surface of the soft magnetic layer 220, 230, and extending longer than an exposed 

portion of the soft magnetic layer 220, 230; and a coil pattern 120, 130 arranged on the 

polymeric material layer 310, 312. 

[0052] However, in the embodiment of FIG. 3, the wireless charging and 

communication board further includes a polymeric material connector 313 intended for 

connecting the first polymeric material layer 310 and the second polymeric material 

layer 312 and surrounding the exposed portion of the soft magnetic layer 220. 

[0053] Accordingly, in the embodiment of FIG. 3, the exposed portion may refer 

to an end exposed by a processing hole 311, and the polymeric material connector 313 

surrounding the exposed portion of the soft magnetic layer 220 may prevent water 

penetration from the outside. 

[0054] FIGs. 4 and 5 are cross-sectional views of a wireless charging and 

communication board according to a further embodiment of the present application. 

[0055] According to the embodiment of FIGs. 4 and 5, the polymeric material 

layer 310, 312 may be directly formed on the soft magnetic layer 220, 230 without 

forming an adhesive layer 315 for adhering the polymeric material layer 310, 312 to the 

soft magnetic layer 220, 230. 

[0056] At this time, the polymeric material layer 310, 312 may be directly formed 

on the soft magnetic layer 220, 230 via thermal compression bonding. 
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[0057] Like the embodiment of FIGs. 4 and 5, when the polymeric material layer 

310, 312 is directly formed on the soft magnetic layer 220, 230, there is no need to use 

an adhesive layer so that a process can be simplified, a production cost can be reduced, 

and the wireless charging and communication board can be more thinly produced. 

[0058] Meanwhile, in the embodiments of FIGs. 2 to 6, a cross section of the 

processing hole of the wireless charging and communication board has been explained 

as an example, but the exposed portion of an end for connecting the lead frame may be 

also identically configured. 

[0059] FIG. 6 is a top view illustrating coil patterns according to one embodiment 

of the present application, more specifically, a view illustrating wireless charging and 

communication board included in a receiver according to one embodiment of the 

present application. 

[0060] FIG. 7 is a top view illustrating a soft magnetic layer according to one 

embodiment of the present application and FIG. 8 is a top view illustrating a polymeric 

material layer according to one embodiment of the present application. 

[0061] The coil pattern 120, 130 may be adhered to the polymeric material layer 

310 via the adhesive layer 135 as shown in FIG. 2, or may be disposed on a separate 

substrate 110 as shown in FIG. 6. 

[0062] As illustrated in FIG. 6, align marks 115, 116 for enabling aligning upon 

the wireless charging and communication board may be formed on the substrate 110. 

[0063] Also, as illustrated in FIGs. 7 and 8, the wireless charging and 

communication board may further include a lead frame 140 connected to the coil pattern 

120, 130, and the second soft magnetic layer 230 may be disposed to surround the lead 

frame 140. 
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[0064] More specifically, as shown in FIG. 4, the second soft magnetic layer 230 

may be disposed to surround the lead frame 140 at a regular interval of 1 to 3 mm. As 

such, when the second soft magnetic layer 230 is disposed to surround the lead frame 

140 at the regular interval, even though the lead frame 140 is disposed, the problem of 

a reduction in transmission efficiency upon charging or a reduction in a recognition 

distance upon data communication can be prevented. 

[0065] Also, in the exposed portion of an end for connecting the lead frame 140, 

the polymeric material layer 310, 312 extending longer than the soft magnetic layer 220, 

230 may be formed as shown in FIG. 2, or the polymeric material connector 313 

surrounding an end of the polymeric material layer 310, 312 may be formed as shown in 

FIG. 3. 

[0066] The polymeric material layer 310, 312 of FIG. 8 may be disposed on one 

surface and the other surface of the first and second soft magnetic layers 220, 230. The 

polymeric material layer 310, 312 may be disposed to be adhered to the first and 

second magnetic layer 220, 230 via the adhesive layer 315. 

[0067] Also, the processing hole 311 may be formed in the polymeric material 

layer 310, 312 and the soft magnetic layer 220. 

[0068] The processing hole 311 may perform aligning with the align marks 115, 

116 of FIG. 6 upon manufacturing the wireless charging and communication board. 

[0069] Fl Gs. 9 and 10 are cross-sectional views of a wireless charging and 

communication board according to yet another embodiment of the present application. 

[0070] The wireless charging and communication board according to the present 

embodiment of the invention of Fl Gs. 9 and 10 may be configured such that the soft 
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magnetic layer 220, 230 is adhered onto one surface and the other surface of the 

adhesive layer 223, respectively. 

[0071] According to the embodiment of the invention of Fl Gs. 9 and 10, the soft 

magnetic layer 220, 230 may be added in plural numbers so that transmission efficiency 

upon charging can be adjusted or improved, a recognition distance upon data 

communication can be adjusted. 

[0072] FIGs. 11 to 13 are view illustrated for explaining transmission efficiency 

and a recognition distance of the wireless charging and communication board according 

to one embodiment of the present application. 

[0073] More specifically, FIG. 11 is a table showing the comparison of charges in 

transmission efficiency and a recognition distance according to a conventional art and 

the embodiment of the present application, FIG. 12 is a graph illustrating a charge in 

transmission efficiency resulting from a change in a diameter of the processing hole 

according to the embodiment of the present application, and FIG. 13 is a graph 

illustrating a change in transmission efficiency resulting from a distance of the soft 

magnetic layers according to the embodiment of the present application. 

[0074] According to the present embodiment of the invention, as illustrated in FIG. 

11, comparing embodiment A in which the second soft magnetic layer does not 

surround around the lead frame, and a processing hole is not formed, and embodiment 

B in which the second soft magnetic layer surrounds around the lead frame, and the 

processing hole is formed, there is a slight difference in transmission efficiency and 

there is no difference in a recognition distance. 

[0075] Also, as illustrated in FIG. 12, when a diameter of the processing hole is 

changed to the range of 1 to 3 mm, the effect of an increase in transmission efficiency is 
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generated. As illustrated in FIG. 13, when the soft magnetic layer (the second soft 

magnetic layer) surrounds around the lead frame, transmission efficiency is slight 

reduced, so there is no large difference in transmission efficiency. 

[0076] As set forth above, according to some embodiments of the present 

application, the wireless charging and communication board may enable both the 

wireless power conversion (WPC) and near field communication (NFC). 

[0077] According to some embodiments of the present application, the a portion 

of the soft magnetic layer exposed to the atmosphere is minimized so that the inflow of 

a foreign substance to the outside can be minimized, and the soft magnetic layer is 

disposed to surround the lead frame at a regular interval so that the problems of a 

reduction in transmission efficiency upon charging and a reduction in a recognition 

distance upon data communication can be overcome even though the lead frame is 

disposed. 

[0078] Furthermore, according to some embodiments of the present application, 

the soft magnetic layer is added so that transmission efficiency upon charging can be 

adjusted or improved, and a recognition distance upon data communication can be 

adjusted. 

[0079] An aspect of embodiments of the present application provides a wireless 

charging and communication board that enables wireless power conversion (WPC) and 

near field communication (NFC). 

[0080] Also, another aspect of embodiments of the present application provides a 

wireless charging and communication board which is configured such that a portion of a 

soft magnetic layer exposed to the atmosphere is minimized so that the inflow of a 

foreign substance to the outside can be minimized, and the soft magnetic layer is 
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disposed to surround a lead frame at a regular interval so that the problems of a 

reduction in transmission efficiency upon charging and a reduction in a recognition 

distance upon data communication can be overcome even though the lead frame is 

disposed. 

[0081] Also, a further aspect of embodiments of the present application provides 

a wireless charging and communication board to which a soft magnetic layer is added 

so that transmission efficiency upon charging can be adjusted or improved, and a 

recognition distance upon data communication can be adjusted, and a wireless 

charging and communication device including the wireless charging and communication 

board. 

[0082] According to an aspect of embodiments of the present application, a 

wireless charging and communication board may include: a soft magnetic layer; a 

polymeric material layer arranged on one surface and the other surface of the soft 

magnetic layer and extending longer than an exposed portion of the soft magnetic layer; 

and a coil pattern arranged on the polymeric material layer. 

[0083] The polymeric material layer may include a first polymeric material layer 

arranged on one surface of the soft magnetic layer, and a second polymeric material 

layer arranged on the other surface of the soft magnetic layer. 

[0084] The wireless charging and communication board may further include a 

polymeric material connector intended for connecting the first polymeric material layer 

and the second polymeric material layer and surrounding the exposed portion of the soft 

magnetic layer. 

[0085] The polymeric material layer may contain any one material of polyethylene, 

polyacrylic, polyimide, polyamide, and polyurethane. 
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[0086] The wireless charging and communication board may further include an 

adhesive layer intended for adhering the polymeric material layer to the soft magnetic 

layer. 

[0087] The wireless charging and communication board may further include a 

processing hole passing through the soft magnetic layer and the polymeric material 

layer. 

[0088] The soft magnetic layer may include: a first soft magnetic layer; and a 

second soft magnetic layer arranged at a periphery portion of the first soft magnetic 

layer on the same plane on which the first soft magnetic layer is arranged. 

[0089] The first soft magnetic layer and the second soft magnetic layer may be 

made of different materials. 

[0090] The coil pattern may include: a first coil pattern arranged in a region on the 

polymeric material layer corresponding to the first soft magnetic layer; and a second coil 

pattern arranged in a region on the polymeric material layer corresponding to the 

second soft magnetic layer; 

[0091] The wireless charging and communication board may further include a 

lead frame connected to the coil pattern. 

[0092] The second soft magnetic layer may be arranged to surround the lead 

frame at a regular interval. 

[0093] The soft magnetic layer may be made with any one of an amorphous alloy, 

a crystalline alloy, an amorphous alloy ribbon, a nanocrystalline ribbon, and a silicon 

steel plate. 

[0094] The soft magnetic layer may be made of a ferrite material and may be 

formed in a pellet form, a plate form, a ribbon form, a foil form, or a film form. 
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[0095] The soft magnetic layer may contain at least one of Fe, Ni, Co, Mn, Al, Zn, 

Cu, Ba, Ti, Sn, Sr, P, B, N, C, W, Cr, Bi, Li, Y and Cd. 

[0096] The polymeric material layer may be a black film. 

[0097] The wireless charging and communication board may further include a 

housing radiating heat from the coil pattern. 

[0098] According to another aspect of embodiments of the present application, a 

wireless charging and communication device may include the wireless charging and 

communication board configured as described above. 

[0099] As previously described, in the detailed description of the invention, 

having described the detailed exemplary embodiments of the invention, it should be 

apparent that modifications and variations can be made by persons skilled without 

deviating from the spirit or scope of the invention. Therefore, it is to be understood that 

the foregoing is illustrative of the present application and is not to be construed as 

limited to the specific embodiments disclosed, and that modifications to the disclosed 

embodiments, as well as other embodiments, are intended to be included within the 

scope of the appended claims and their equivalents. 

[0100] Any reference in this specification to "one embodiment," "an embodiment," 

"example embodiment," etc., means that a particular feature, structure, or characteristic 

described in connection with the embodiment is included in at least one embodiment of 

the invention. The appearances of such phrases in various places in the specification 

are not necessarily all referring to the same embodiment. Further, when a particular 

feature, structure, or characteristic is described in connection with any embodiment, it is 
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submitted that it is within the purview of one skilled in the art to effect such feature, 

structure, or characteristic in connection with other ones of the embodiments. 

[0101] Although embodiments have been described with reference to a number 

of illustrative embodiments thereof, it should be understood that numerous other 

modifications and embodiments can be devised by those skilled in the art that will fall 

within the spirit and scope of the principles of this disclosure. More particularly, various 

variations and modifications are possible in the component parts and/or arrangements 

of the subject combination arrangement within the scope of the disclosure, the drawings 

and the appended claims. In addition to variations and modifications in the component 

parts and/or arrangements, alternative uses will also be apparent to those skilled in the 

art. 
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WHAT IS CLAIMED IS: 

1. A wireless charging and communication board, comprising: 

a soft magnetic layer; 

a polymeric material layer arranged on one surface and the other surface 

of the soft magnetic layer and extending longer than an exposed portion of the soft 

magnetic layer; and 

a coil pattern arranged on the polymeric material layer. 

2. The wireless charging and communication board of claim 1, wherein the 

polymeric material layer comprises a first polymeric material layer arranged on one 

surface of the soft magnetic layer, and a second polymeric material layer arranged on 

the other surface of the soft magnetic layer. 

3. The wireless charging and communication board of claim 2, further 

comprising a polymeric material connector intended for connecting the first polymeric 

material layer and the second polymeric material layer and surrounding the exposed 

portion of the soft magnetic layer. 

4. The wireless charging and communication board of claim 1, wherein the 

polymeric material layer contains any one material of polyethylene, polyacrylic, 

polyimide, polyamide, and polyurethane. 
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5. The wireless charging and communication board of claim 1, further 

comprising an adhesive layer intended for adhering the polymeric material layer to the 

soft magnetic layer. 

6. The wireless charging and communication board of claim 1, further 

comprising a processing hole passing through the soft magnetic layer and the polymeric 

material layer. 

7. The wireless charging and communication board of claim 1, wherein the 

soft magnetic layer comprises: a first soft magnetic layer; and a second soft magnetic 

layer arranged at a periphery portion of the first soft magnetic layer on the same plane 

on which the first soft magnetic layer is arranged. 

8. The wireless charging and communication board of claim 7, wherein the 

first soft magnetic layer and the second soft magnetic layer are made of different 

materials. 

9. The wireless charging and communication board of claim 7, wherein the 

coil pattern comprises: a first coil pattern arranged in a region on the polymeric material 

layer corresponding to the first soft magnetic layer; and a second coil pattern arranged 

in a region on the polymeric material layer corresponding to the second soft magnetic 

layer. 

10. The wireless charging and communication board of claim 7, further 

comprising a lead frame connected to the coil pattern. 
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11. The wireless charging and communication board of claim 7, wherein the 

second soft magnetic layer is arranged to surround the lead frame at a regular interval. 

12. The wireless charging and communication board of claim 1, wherein the 

soft magnetic layer is made with any one of an amorphous alloy, a crystalline alloy, an 

amorphous alloy ribbon, a nanocrystalline ribbon, and a silicon steel plate. 

13. The wireless charging and communication board of claim 1, wherein the 

soft magnetic layer is made of a ferrite material and is formed in a pellet form, a plate 

form, a ribbon form, a foil form, or a film form. 

14. The wireless charging and communication board of claim 1, wherein the 

soft magnetic layer contains at least one of Fe, Ni, Co, Mn, Al, Zn, Cu, Ba, Ti, Sn, Sr, P, 

B, N, C, W, Cr, Bi, Li, Y and Cd. 

15. The wireless charging and communication board of claim 1, wherein the 

polymeric material layer is a black film. 

16. The wireless charging and communication board of claim 1, further 

comprising a housing radiating heat from the coil pattern. 

17. A wireless charging and communication device, comprising 

a wireless charging and communication board of claim 1. 
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ABSTRACT 

Provided are a wireless charging and communication board, and a wireless 

charging and communication device, the wireless charging and communication board 

including: a soft magnetic layer; a polymeric material layer arranged on one surface and 

the other surface of the soft magnetic layer and extending longer than an exposed 

portion of the soft magnetic layer; and a coil pattern arranged on the polymeric material 

layer. 
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PTOIAIN01 (06-12) 
Approved for use .through 0113112014. 0MB 0651-0!)32 

. U.S. Patent and Tradematk Office; U.S. DEPARTMENT OF COMME8CE 
Under the Paperwork Re-duction Aet of 1995, no persons ar.e required to respond lo a eollectiort of information unless H. displays a ~aliij 0MB conko! n_umber-

( DECLARATION (37 CFR 1.63) FOR UTILITY OR DE$lGN APPLICATION USING AN· 
APPLICATION DATA SHE.ET (37 CFR 1.76) .. . . 

rme of WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
ln)!ention CHARGING AND COMMUNICATION DEVICE 

As the below named inventor, I hereby declare that; 

This declaration 
is directed to: 

The attached application, or I] 

• United States application or PCT international ,ipplication numb~r __________ _ 

filed on-------------~ 

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

I believe that I am the original inventor or an original joint _inventor of a claimed inventio~:in the application. 

I hereby acknowledge that any willful false stafement made in this declaration is punishable under 1.8 U.S.C. 1001 
by fine or imprisonment o.f not more than five (5) years, or both. 

WARNING: 
Petiti9ner/applicant is cautioned to avoid submitting personal information in documents filed ln a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers_, or credit ca_rd numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required bY the USPTO 
to support a petition or an application. If this type of personal information is incjuded in cJ:ocuments subm itted to the. USPTO, 
petitioners/applicants should consider redacting such personal information from the documents.befc,re submitting·them to the 
USPTO, Petitioner/applicant is advised that the record of a patent application is availablt? to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is mad.e in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be avail,ible to the public if the application is 
referenced in a published application or a;,- issued patent {see 37 CFR 1, 14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purp-oses are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Jai Hoon YEOM Date _(Optionao": M~\- Ch · J. -· 

Signature; ___ ,e-W ______ .✓_,• ____________________ _ _ _ _______ "'-_ 

Note: An application da't.i sheet (Pl'O/SB/14 or equivalent), Including naming the entire inventive :entity. must accompany this form or must have 
been prevl~usly filed, Use an addltionaf PTO/AIA/01 form for each additional inventor. 

This col:ection or inform.ation Is required by 35 U.S.C. 115 and 37 CFR 1.63 . The inf0l)lla~'on·is required to obtain or retain a belle.fit by lhe pubticwhlct; is to me (and 
by lhe USPTO t~ process) an application. Confidentiality is governed by 35 U.S.C. 122 aM 37 CFR 1.11 and 1.14, This co.fleclii:>n ls el,timated totaKe I minute to 
complete, including ga1heri111J, preparing. and submitting Hle completed appllcatlo_n folll) to the USPTO. , irne will vary depending_ upori·1he individual cas.e. Any 
comments on lhe amount of time you requlre to complete this fo,m andior sugge:stions for red~cing thi_sburden, should be sel)1 to--the Chief lllformalion Offic.er, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA;!2313- l 450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADORES$. S END TO: Commissioner for Patents-, P.O. Box 1450, Alexandria, VA 22313-1450. 

If yo~ need asojstance in completing the fom>, ca// ~,600-PT0-9199 ar,d selerl opUon 2, 

Petitioner Samsung and Google 
Ex-1004, 0040



. PTO/AIAf01 ,(06-1 2) 
Approved for u.se througlrQ1/31/2.014. 0MB 0651-0032 

. U.S. Patent ~nd Tradema/1< Office: U.$, D!;:PARTMENT OF COMMERCE 
Under the PaperwOlk Reduction Ad of 1995, ho persons are requited lo respond to a colJectioo of ilifoimat.iQn unless ft displays a vali/J 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN . 
APPLICATION DATA SHEJ;t (37 CFR 1.7_6) ' 

Title of 
Invention 

WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHAR.GING AND COMMUNICATION. DEVICE . . 

As the below named inventor. I hereby declare that 

Th is declaration 
is directed to: 

The attached .application, or [i) 

• United States appflcation or PCT International application number _ _ _ _______ ~ 

filed on __ -'-------~----

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

I believe that I am the original inventor or an original j:oint inv~ntor of a claimed invention in the applicati.on. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not m ore than five (5) yea~. or both. 

WARNING; 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application ttiat may 
contribute to identity theft Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO­
to support a petition or an applicafiot:1. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal info-rm13tio.n .from the do.cuments before submitting tbem to .the 
USPTO. P~titioner/applicant. i.s actvised that,the record of a patent application is avaiiab'Je to the puol)c after publfcation of-the 
appli~tion (unles-i, a non-publicajion request in coll]pliance with 37 'CFR 1.213(a) is made in the.a·pj')li()!3-tiprl) cir issuance of a 
palent. Furthermore. the record from. an abandoned application may also be available to the p~blic if tne appricalion is 
referenced in a published application or an issued patent (see 37 CFR f 14). Checks and credJt·card authorization forms 
PT0-2038 submitted for payment purposes ar~ ,not retained in the application file aRd therefore-are f'.IO! publicly available. 

LEGAL NAME OF INVENTOR 

bate (Optional) : Feb PT} :)o;S-Inventor: Sang Won L§_I;_ --­
~ /./ \,. 

Signature: _____ -.... A.,.,.-::1-z.¥' nr/ .... je-:-A--=~-~-1--------------~ ~-~~~ ........ -~ _ _ _ .....;. __ 
~-"v 

Note: -An appllcation data sheet (PTO/SB/14· o'f equivalent), Including naming the entire Inventive entity, must accompany this form ·or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. · · ' · · 

This rollection ol infC!mation ,s required by 35 U.S.C. 115 and 37 CFR 1.63. The infcnnat,on Is required fo obtain or retaffl a benern by the pubhc which Is !o file (and 
by the USPTO 10 processj an applicailon. Confidentlal~y is.governed by 3S U.S.C. 122 and 37 CFR 1.11 and 1.1 4. This collection is.estimated to take 1 minute to 
complete, including gathering, preparing , and subrnltUog 'the completed appliCl!!tlon form to the USPTO. Time wm vary depending upon,the individual case. Any 
comments on L~e amount of time yo_u require1o.complete this form an<1/or suggestions for reducing this burden, should be sent tc the Chief lnfoima.oo·n Officer, U.S. 
Paten! and Trademark Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-14$0. DO NOT SEND FEES OR CO~PLEiED FORMS TO 
THIS ADDRESS. SEND TO: Commlssianer for Patents, P.O. Bpx 1458, Alexandria, VA 22313-145Q. 

If you nee<! assistance in COtrJp/eting the form, call 1·800-PT0-9199 and select option 2. 

Petitioner Samsung and Google 
Ex-1004, 0041



PTOfAIN01 (06-12) 
.Approved for use through 01.131/2014. OMS 0651 -0032 

. . . U.S. Patent ariq Trademarl< Off~; U.S. DEPARTMENT OF COMMERCE 
Under the Paparwonc Reduct[on Act or 1995, no perw.,s are requlr~d to respQnd to a collection of 1orormatJon uhless1t displays a valid 0MB control number. 

QECLARA TION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLIC:ATION USING AN 
APPLICATION DATA SH(;ET (37 CtR 1.7~) 

Title of WIRELESS CHARGING AND COMMUNICATION .BOARD AND WIRELESS : 
Invention CHARGING AND COMMUNICATION DEVICE 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, pr [I] 

• United States application or PCT international application number---~~- ··- -~--

file<! on _____________ _ 

The above-identified applica_tion wa~ made or authorized t? be, made by me. 

I believe that I am the original inventor or a_n. original join! in.ventof of a claimed invention in tliJe application:. 

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

WARNING: 
Petitioner/applicant.is cautioned to avoid submitting personal information in documents filed in a pat.1mt application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numberli, or credit eard numbers 
(other than a check or credit card authorization form PTO-.2038 su'bmitt.ed for payment PVrJ;1oses) is n~ve.f required b,y the USPT.O 
to support a petition or an application. If this type of personal information is included in <:loi,~ments submi.tted· to the. US PTO, 
petitioners/applicants should consider redacting such person.:I1 information from the docllmE;nts bef<:>J'Ei subrfiitting them to -the 
US PTO. Petitioner/applicant is advised that the record of a patent ~pplicatiori is available to the public after publlc,atipn of the 
application (unless a non-publication reques-t in compliance with 37 9fR 1.21 3·(a) is made il'l the appHllation) or issu.ance of a 
patent. Furthermore, the record from an abandoned applicatioh may also be available to the, public if the -application i s. 
referenc;ed in a published application or an issued patent (see 37 CFR- 1.14). Checks and credit card authorization forms 
PTO-2038-submitted for payment purposes are not retained ln the application file and therefore are not publicly -availabl~. 

LEGAL NAME OF INVENTOR 

Inventor: Seok BAE. IA A ,J1 2. 2P I /---
Date {Optional}: / IP- 111 · - . :, 

=J//vl"'(/1 Signature: _ ______ ,...L_1 
____ _ -~-0'--~~------------------'-----­

.J✓ 

Note: An application data sheet (PTO/SB/14 or equivalent), Including naming the entire inventive entity, must accompany this .form or must have 
been previously filed. -Use an add!tional PTO/AIA/01_form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 GFR 1.63. The information 'iS required to obtain or relain ~ be(lefrt by th~ Pl:lblic.which ts io file (and 
by the USPTO !o process) an application. Confidentialtty is governed by 35 U.$.C. 122.and 37 CFR 1. 11 and 1.14. This: collecti1'n rs estimated tOIBke 1 mil}!l!O to 
complete. ineluding gathering, preparing, and subm1Uing the· completed applicallon form 10 the USPTO. Time Will vary depending upon the Individual case. Any 
comments on !he amount of lfme yoo require to complete this fonr, and/or suggestlons for reducing this burden, s.hould be sent to the Chief Information Officer, U.S. 
Patent and Trooamark Office, U.S. Department of Commerce. P.O. Box 1450. Ale~811dria, VA 22313-1450. OQ NOT SEND FE.ES OR COMP!-ETEO FORMS TO 
THIS ADDRESS. SEND TO: C.ommlssioner for Patents, P.O. Box 1460, .Alexandria, VA 2231··3-1450. 

fl you nHd assistance in comple~ng the.tom,, caN 1>8/JO-PT0-919./J af>(l.se/ect option 2. 

Petitioner Samsung and Google 
Ex-1004, 0042



?TO/AIA/0.1 (05-12) 
Approved for use (hrough 0ti31/2014. 0MB 0651-0032 

u.s, Patent ;ir.id Trademark Qfiid!; U.S. Or.PARTM~NT ·oF COMMERCE 
Under the Pape,work Reauctic>n Act of 1995, no person$ are required Ip ·respond to a collection of information unless ft displays a. valid 0MB control number. 

DECLARATION (37 CFR. 1.63) FOR UTILITY OR DESIGN APPLICATIO_N USING ~N 

Title of 
Invention 

APPUCATION DATA SHEl;T (37 CFR 1.76) . 

WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHARGING AND COMMUNICATION DEVICE 

As the below named inventor, I he.reby declare that: 

Thls declaration ijil The attached applic;itio!l, or 
is directed to: ~ 

D United States application or PCT international appiication number---''---~--'--...---'--"'"--

filed on ________ ._ ____ ~ -

The above-identified application was made or c:1uthorized 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 hereby acknowledge that any willful false statement made in this declaration is p.unishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than fiv_e (5) years, or both. 

WARNING: 
Petitioner/app)icant is cautioned to .a11oid submitting personal info_rmation in documents fil!:id in a patent app[lqi_tion that may 
contribute to identity theft Person"al Information such as.social ~ecurity numbers, bank a.ccount numbe.rs, or .credit card numbers 

. (other than a che.ck or credi! card authorization form PTO-2038 ·submitt_ed for payment p.urpo!!es) is never required by the U.SPTO 
to support a petition or an application. If this type of personal infom1ation is included -in documen1s submi):ted_ to the l)SPTO, 
petitioners/appllcants should consider redacting sucfl personal information froin the dqcuments before SJJ_Qmitting them to the 
USPTO. Petitioner/applicant is advise.d that the- record of a patent application is available to the publie after publicafio.n of the 
application (unless a non-publica.tion request in compliance with 37 CFR 1.213(a) is made in _the appJication) or Issuance of a 
patent. Furthermore, the record from an abandoned application may c:1lso be available to the public.if. the application is 
reference<;! in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authoriza.tio:n forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are no!. publicly av~llabl_e. 

LEGAL NAME OF INVENTOR 

Inventor: So Yeon KIM Pate (Optional) :_~h~e~.b~. _2_;_ . _..::,_.o_-._lS-_ · 

Signature: __ .,,·-f/-.hr:d-'-,1/J-~/_,,,,
4

7(;.t-_.,...,..._·· ______________________ _ 
./ 1 ./ /..r ~ ,. 

Note; An application data sheet (PTOISB/14 or eqµivalent), including naming .tile entfre invenlille entity. must accompany this form or m0.s.t have 
baen previously 1ile<1. Use an additional PTO/AJN01 .follTI for eac;h addttional inventor. · 

This CO!lection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. Toe information Is required t<:5 obtain or_relain a beoefd by tl\E! P.Ublie which .ls to !lie (and 
!)ythe USPTO to process) an application. Conflderitiality is~rovemea by 35 U.S.C. 1.22 and 37 CFR 1.11 and 1,-14. This con~ctjon Is esHnl"ate<f \0 take 1 mlnute to 
complete. lntludJng gathering, p1eparing, and submitting the completed appfication form to the USPTO. Tim& will vary de,>e!)<f•ng upon fhe.iljolvidual case. Ar,y 
comments on the amount of lime you reguire to complete this fonm and/or suggestions for reducing \his burden, .should tie sent to the C)1ief lnforrnation Officer. U.S. 
Patent and Tradematk Office, U.S. Oepa.Mlenl ol'Commerce, P.O. Box 1450, Alexandria, VA 22313-1450 .. DO NOT SEND Fl:ES OR·COMPLETE.9 FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. . 

If you r,eed assJsta11Ce in comptating the form. caii 1.eoo.p:r0-_919~ ·anr1 seleciopfion i, 

Petitioner Samsung and Google 
Ex-1004, 0043



PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office.; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwoli< Reduction Acl o! 1995, no persons are required 16 respond to a ~llectlon of Information unless it displays a valio OMS COhtrot number 

DECLARATION (37 CFR 1,63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEE"f'. (37 C.FR 1.76) . 

Title of WIRELESS CHARGING AND COMMUNICATION BOARD AND WlRELESS 
Invention CHARGING AND COMMUNICATION DEVICE . . 

As the below named Inventor, I hereby declare th.at: 

This declaration 
Is directed to: 

i] 

• 
The attached application, or 

United States application br PCT international application number~-----------

filed on _____ _ _____ _ _ .,__. 

The above-iaentified application was made or authorized to be matile by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention_ln O:re ~pplicatron. 

I hereby acknowledge that any wil!f1..tl fafse st<1tement made in this cteclaration is punishable under 18 U.S .. C. 1001 
by fine or imptisonment of not more than fi".'e {5) years, or both. · · · 

WARNING: 
Petitioner/applicant is cautioned to av0id submitting personal information in documents fifed in a patent applicatip,n that may 
contribute to identity theft. Personal information such as social security numbers, ban.k account numbers, or credit card numbers 
(other loan a check or credit card authorization form PT0,-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of ~rsonal information is.included in documents submitted to the USPTO, 
petitioners/applicants should consider red<1cting such personal information from the documenls before submitting them. to the 
USPTO. Peiitioner/applicant is advised that the record of a patent application _is available to tile-publlc·•after publication of the 
application (u nless a non-publication request in compliance with 37 CFR 1.213.(a} is made in the application} or issuance of a 
patent. Furthermore, the record from an abandoned application may also be avaiiable to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1, 14). Checks and credif card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are: not publicly available. 

LEGAL NAME QF INVENTOR 

Inventor: Jin Mi NO~ Date (Optional) ~~G. ;J/) . ~ j'r·· 

Signature: - - ,,.c./2..,,l/1-'--'·"'·-r1:,)· q.,..., 11 . />"'/_· _ ___ _________________ _..:...-,-__ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the .entire iiivenlive entity, mu~t accompany this form or most have 
been previously filed. Use aA additional PTO/AIN01 form for-each a<lditlbhal inventor. 

This collec!lon ol infom,ation is required by 35 U.S.C. 115 and 37 CFR 1.63. The info/Tllation is required to obtain or.retain a beneltt by the pqollc vihlch is to file·(and 
by the USPTO to proc~ss~an applicatic,n. Confldentiattty is gov~ned by 35 U.S.C. 1.22 and 3·1 CFR 1,11 and 1.14, Thfscolle<:tion isestimat.ed to take 1 minute to 
complete, incfo;ting gathering, preparing, end submtt11ng the completed app!icatloo fonn lo the USPTO. Time wilf vary depending upon Iha indivii:lual case. Any 
comments on tile amount of time you require lo co:ni,tete this form and/or suggestions for reducing this burden, should. be sent to the- Chief lnfonn,iliotJ Olf~ r. U-.S. 
Patent and TrademarK Office, U.S. Oepartment of Commerce, P.O. Sox 1450; Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND to: Commissioner for Patents, P,O. Box 14·50, Alexandria, V.A 22313-1450. 

If you need a.ssls~.nce in completing /be form, call 1-/JOO-PT:0-91.9.9 end select option 2. 

Petitioner Samsung and Google 
Ex-1004, 0044



PTO/AIA/01 (06-12) 
Approved for use through 01131/2014. 0MB 0651•0032 

u.a Patent and Tradlitnark Offit:e: U.$'. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduation Act of 1995, no persons are required to respond to a collection Of informatilm unle$s it displays.a valid 0MB control number. 

DECLARATION (37 CFR 1.53) FOR UTILITY OR DESIGN APPLICATION USING AN 
. APPLICATION_ DATA SHEET (37 CFR 1, 76) 

ntle of WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
Invention CHARGING AND COMMUNICATION DEVICE 

As the below named invemtor, I hereby declare that: 

This declaralion llf The attached application, or 
is directed to: 

0 United States. appttcation or PCT international application number ____ -'------'----

filed on ______ ___, _______ . 

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

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

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

WARNING: 
Petilionerl,applicant is cautioned to avoid submitting personal inform'ation in documents filed ih a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bani< account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the U$PTO 
to support a petition or an application. If this type of personal information is included in documents submitted ·to the USPTO, 
petitioners/applicants should consider redacting such personal information from the do.cumentsbefore submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available, to the pul;,>ljc after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be avallable to the public ifthe applicati.onis 
referenced in a published application or an .issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Ji Yeon SONG 

Signature: rJt~,nfj 

kb. :i>r 2011; 
Date (Optional):----~~----

Note: An application data sheet (PTO/SB/14 orequivalent), including naming lhe entire inventive entity, must.accompany this form or rnust have 
been previously filerl. Use an additional PTO/AIA/01 form for each additlonaf Inventor. · · 

This colleclion of inf0ITT1ation Is required by 35 U .S .C. 115 and 37 CFR 1 ;63. The information ls,required to obtain· ar retain a benefit by the public willch is to file (and 
by theUSPTO to process) an appllCation. CQllfidentlarrty is governed by-35 U:S.C.122 an_d 37 CFR 1.H and 1.14. This collec:tlOn _is estimated to tak" 1 mlnuJe; to 
complete, including gathering, preparing, Bild submitting the completed application fom,-10 the USPTO. Trme will vary d~ding up,m the indlviilual _.;,_ Arfy 
comments on the amount Of time you require to complete this form and/or su99ilstlons for reducirig this bllrde11, sh®ld be :sertt to the: 9hief lrtforma!ion Officer, U:S. 
Patent arn!TrademarkOffice, U:S. Department of Commerce, P,O. Box 1450, Aleicanciria,VA 223,f3-l450. DO N01' SEND FEES OR COMPLETED FORMS TO 
THIS ADPRi::SS. SJ:ND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1458. . . 

If YotJ need assistance in completing the form, ca/11-800-PT0-9199.and ~eGt opfkln 2, 

Petitioner Samsung and Google 
Ex-1004, 0045



. . · P.f.O/AIA/01 (06-12) 
. Approved for use through 01/3112014. Of\,1B 0651-,9,032 

. U,S. Patenf·and TrademarK()ffice; U,S. DEPARTME!>li OF'·COMMERCE 
un~er the Paperwork Redllc!ion Act of 1995, ~o persons are requir&lj 10 respoon to· a collection· Of lnfomiaUon 110less it displ!l)'s a valid 0MB conh'ol. nw:r.ibl!r. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPUCA TION USING AN 
APPLICATION DA TA SHEET (37 CFR 1. 76) 

Title of WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
Invention CHARGING AND C_OMMUNICATlON DEVICE 

As the below named inventor, I hereby declare that 

This declaration 
is directed to: 

The attached application, or Ii] 

D United States application or PCT international application number __________ _ 

filed on ________ _____ _ 

The above-identifi~d application was made or authorized to be made by me. 

I believe that I am !he original inventor or an original joint inventor of a claimed iriveotion in tli~ appli<;ation. 

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

WARNING: 
Petitioner/applicant is cautioned to av.aid submitting personal information in documents filed .in a patent application that may 
contribute to identity theft. Personal information such as social security. numbers, bank account numbers, or credit card numbers 
(other than a check or credit card. authorization form PT0-2038 submftfed for p.ayment purposes) is never requir.ed by the USPTO 
to support a petition or an application. If this type of personal infr;>rmation is included in documents subn,itted to the USPTO, 
petitioners/applicants should consideJ red11eting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicanris advised 1hat the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in complianee with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14}. Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not ret_ained in the application file arid therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Hee Jung LEE Date (Optional}. : f'eh -..l.fj / .:Lo rt 

Signature: __ o ____ ,_1'_.~l/_'1~--~-- ------------ ------~- ---

Note: An application data sheet {PTO/SB'/14 or equivalent}, including naming the entire inventive entity, musl<!c,company.this form or must have 
been previously filed. Use an additional PTO/Allo.101 form tor each additional inv.en!<?r. · · · 

ThtS coltectlon of Jnformation Is requl°ed by 35 U.S.C. 116 and 37 CFR 1.63, The-Ulformatfon is required to obtain or retain a benefrt by the .public whtch is to fUe {and­
by the USPTO to pcocess) an application. Confidentlal~y is governed by 35 !J.S.C. 122 and 37 CFR 1. 11 antt 1.14. This collection ls estim·ated to. take 1 minute to 
complete, including gathering, preparing, and submitting tile completed application form 10 the USPTO. Time wm vary d·epel\dl,:jg upon the indlvidual case. Any 
comme11ts on !he amot1111 of lime.you requlre to complete this form and/or suggestions ~or redoc,119 this t>urden. ~IJould be sent to the Chief Information Offlcer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO; Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. . 

If you neea assistance in completing the fonn, call 1-800-PTO./lf!i9 ana seJeclop1ian 2. 

Petitioner Samsung and Google 
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. PT'OIAl.,Y~' (07-12j 
Appr<>V1>d for \000 fl!ta<,gt, i ; /3()/.2!)14. OM~l Cl,;51-00a5 

U.S. P~!irnt and Tt~dnmark Office; lJ.S ot=.PAR1M!;NT,OF COMMF.RCE: 
U"aer the Pa~1v,01!( Redu('tio:) Ac! or 19::.5, no persons ~re required to re.sponc· lo a col!~li(11_1 of inlonr,alion unless ii displays q valki OI-J.S coritrol n..1rob~, 

POWER OF ATTORNEY TO PROSECUTE APPLltATIONS BEFORE THE US PTO 

I hereby revoke all previous · powers of attorney given in the applic&tion identified in the at{ached statement 
under 37 CFR 3.73(cl. 
l hereby appolnl: 

~ Practitioners associated with Cus1omer Number: [ 34610 I OR 

• Practitioner(s) named below (if more than ten·pafent practitioners are to be named, then a c1istpmer number must be us~d}; 

Name ·.Regfstratioi'I Name Reg1stration 
Number ., Number 

" 

., , 

As atto;ney(s) or agent(s) to represent the undersigned b-elore the United States Patent -and Tq;demlirk Office (USPTO) in connection with 
anv. and alt patent I.IDDHcat!ons i'ISSigned Q.!lli! to the undersigned ,Jccording io the USPTO ·as·signment rec6rds or assl;;inmei1ts d'ocume11ts 
8ttacl1ed to this form in accordance wilh' 37 CFR 3.73(c) . . 

P!eaSij change the correspondence address for the application identified In the attached statement under 37 CFR 3.7J(c) to : 

~ The add1·ess associated with Customer Number: I 34610 l OR -
L_ Firm or 

Individual Name 

I Add1ess 
! . .......... ,.,ff ... ·-

[ City 1.s,~t~ !zip 
1--··-·-··-- ···- ·· .. ··· ... - ·,. __ . ... -. 

Country 

Tele1>hone [ Email 
.,,,_ .. 

Assignee Name and Address: l-&r ~ek {~1.r' L6l 
)ee,.u.k. 
5>?.C!,\ ,X. 

~~c. ,. 4( G, H"'"t&-a,-P,"~ 1 :.r(.,)."Y!J-d\;\ 
r i,;,c --'1N b ~ - .u,. ~- . 1,-, .. e.,~ 

A copy of this form, together with a statement under 3.7 'CFR 3.73(c) (Form JYTO/AlA/96 or equivalen t:) is .req·u ired to be. 
Filed in eac h application in which this form is used. The statement under 37 CF.R 3.73(c) may be completed b y on.e ot· 
The pr,actitioners appointed in th is form, and must fdentlfy the application in w))ach \his Power of Attorney ,s lo b e filed. 

SIGNATURE ot Assignee of R~cord 
The individual w hose sigl)ature and title is supplied below is authorfze.ct to act on behalf cf the assig_nee 

Signature IY -~ ! o·ate ,#' 

{li!:f., .,2...(>(tf: I Ji,<Y< st,. 
.... ...., -•--•,o••- ··~··· ·······-- - ··--
Name r((, 6t7~~ ~t:. (<J)0 ! T-elephor,e 'f J' 2.. - · 3-t .-Lt3 €-·--·1 J>') I ! ...... 

nt:e )t"-'llO•· ('-'Lt:?-."'. .,__!18.Y 
. . • · .. 

This 00UechOJ1 of infoima110o 1s required by ,l7 CFR 1.31, 1.32 ar.tl 1.33. The U'>form~llon ,s required t<> obtain or re1.am a be,nefil by.tlie P'Jbl•c "11.11<:h 1$ to !ile (and 
by the USPT O lo process) an ~pplicoli<ln, CMfKi;io!iality ls gwe1n~d by 35 \J.S,C. :122: and. 37 Cf-R 1. 1 l 3nd , . 14 . 11:J::s ~.<li)e;:lib11 ls· e~imr,1,;d tq take 3 roinvte, 
to comple,e. iJlcl>JcJlng palher)ng, prepir:ng. and submitting U,o ccmp!ated zppJicatior, term lo too USPTO. T'irna ,l(ill vary depcnd:ng \Jpon the indtvkl,;al coso, Any 
r.ornmonl$ on 1M amount QI 11m,~ ,-ou ,.equire lo compte'\o iifs lo,rn a!'ldior sugiJ.~silons:tor 1ed~CJJ11) t!ils bur~ <;>n, sJwukf be •~nt to the Cbie l ln!orma!ion Office r, 
ll.S. Patent "'.ll:l Trmterna1k 0ffiso, U:S, Depairtrnent tlf Comm1>1c<i .. P.,O. 8o,c1.'16ll, AIP-i<~O~Jla, VA ?.~_3t3-·1450. _!DO NOT SEND FEES OR C•MPlETE:.O 
FORMS 'TOTH!S ,\DQRESS. :SEND ;o, Como:,1ssionor fo(. PaI~n!.$, P.0 . . 8oJ< ·1450,-Allixe.ndrla, VA 22ln,1-450. 

If you rieed assistance in q;unP.lellng tJ1e fonr;, call 1-aoo.pro;g,199 and s:ele<;t op\ion. 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. OEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995 no rsons are re uired to res nd to a collectior\ of information unless It dis la s a valid 0MB _control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant/Patent Owner: LG INNOTEK CO., LTD. 

Application No./Patent No.: _____________ Filed/Issue Date: _M~a_r_c_h_3_,_2_0_15 __ --~----

Titled: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND COMMUNICATION DEVICE 

LG INNOTEK CO., LTD. a corporation -----------~~~~---~-------
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent {by percentage) of its ownership interest is .%. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors; who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. · 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

I 
Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 

right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached: 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose .Q!!! of options A or B below): 

A. 0 An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel----~ Frame---~~ or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: __________________ To:--~---------~------

The document was recorded in the United States Patent and Trademark Office at 

Reel-----~ Frame _____ _, or for which a copy thereof is attached. 

2. From: __________________ To: -,---~---------------

The document was recorded in the United States Patent and Trademark Office at 

Reel----~ Frame _____ or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of infonnalion is required by 37 CFR 3.73(b}, The information is required to obtain or retain a benefit by the public which Is to file (and by the 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 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. llme 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 lnfomiation Officer, U.S. Patent and Trademark _ 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. · 

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

Petitioner Samsung and Google 
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PTO/AIN96 (08·12} 
Approved for use through 01/31/2013. 0MB 0651 ·0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under tl'le Pa rwork Reduction Act ol 1995 no rsons are re uired to res nd to a collection ot information unless it dis la s a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: _ ______ _ ____ _ _ _ _ __ . To: ___ _ _ _ _ _____ _ ____ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel _ _ _ __ • Frame _ ___ _, or for which a copy thereof is attache_d. 

4. From: _ ______ _ ___ _______ To: ____ _ __________ _ _ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ____ __, Frame _ _ __ _, or for which a copy thereof is attached. 

5. From: _________ ____ _ _ ___ To: ---~-- ------ - - ----

The document was recorded in the United States Patent and Trademark Office at 

Reel _ ___ __, Frame _ ___ _, or for which a copy thereof is attached. 

6 . From: _ _ _ _________ _ _ _ ___ To: - --- - - ~-- --- ~ -----

The document was recorded in the United States Patent and Trademark Office at 

Reel _____ , Frame _ ___ _, or for which a copy thereof is at_tached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of t itle from the original owner to the . 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e .• a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

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

/Daniel Y.J. Kim/ Match 3, 2015 
Signature 

Daniel Y.J. Kim 
Printed or Typed Name 

[Page 2 of 2] 

Date 

36,186 
Title or Registration Number 

Petitioner Samsung and Google 
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Docket No.: CJL-0028 

ASSIGNMENT 

lo considernrion of the pt emises and _othe.r good and valu11blc considemtfon in hand paid, the receipr and · 
m tficiency of which is he.~<:by acknowledged, the undersigned, 

(1) Jai .tloQu ) 'EQM (5) !m.MiNO}j 

(2) Silng~onLEE (6) Ji YepnSQNG 

(3) SeokBAE (7, 
' I HeeTMgLEE 

(4) .SoYeon KIM 

who have made a certain llC.W and uscfol invention, he:rcby sell, assign am! t.i:ansfer unto 

LG INNOT~ K Co., LTD. 
Seoul Square,.416, Hangang-dae.ro, Jung-gu 

· Seoul, 100-714.Reptiblk of Korea 

its successors and assigns (hereinafrer designati!d "ASSIGNEE'') tbe entire right, title ai~cUmer.est for the. U:Qi~d S tates 
o.f America as defined in 35 U.S.C. 100 it1 lne il;iven1fo11 entitled · : · · • 

WIRELESS CHARGI..NG AND_bOMl\ruNIC~TIO N BOARD Atf1D WIRELESS CHARGING 
AN COMMUN CATION DEVIC · · 

{a) for which an application for Unired Star.es Letters Patent w11s filed on _ _ _____ , and identified by United 
Srates Seri.al No . 'or · · February 27, 2015 

(b) for which an .applica.tion for Unitccf States Letters Patent was executed o.n _ 1_i_a_r_ch_ 2.,__2_0_15 _ _ _ ~ - - -

and the undersigned hereby aµrhoti.ze and i:ec1uest the United States Commissioner of Patents a rid Trademarks to issi,rc 
any and all United States Letters Patent which may be gta.tlted the..t:efor and/ or that. claim priority thereto and any a:nc;l all 
exr.ensions, division~, reissues, subs·t;itures, .renewals, cootinua tioos-, or continuations-in-part thereof and/or ~h,~r. claim 
p rioricy thereto, and the right to all b.cnefits under the Intemational .C<>nvcntion fot the Protection of Ind\!S tr.ial Property 
to the said 1\SSIGNEE, for its inter-est us ;\SSIGNEE, its successors, assigns and legal representatives; ·rhe uudersigned 
ngcee th.at the attomeys of.recoi:d in said application shall hereafter act on behalf of said :\SSTGNEE; 

.AND the undersigned hereby agree ro tL1msfe.r a like interest, and to render all necessary a-ssi~tance in making 
applic11ti.on for and obtaining original, divisfonaL re.issued or extended Letters Patent of tl1e United Stares, upon request 
of the said .ASS1GNEE, its successors, assigns and legal representatives, and without further remuneration, in a.nd to any 
improvements, and applications for patent based.thereon, growing out of or r,::Jated to the said invention; ana t• e.ite-c.ute 
any papers bj' the said ASS[G NEE, its successors, assigns and legal representatives, deemed essential to .-\SSI<;,NEE's 
foll protection and title in and to the invention .herel?y transfei:tc\'.l. · · 

AN D the undersigned ~1ereby grants the firm o f KED & ASSOCIAT.E:_:S, LLP the powet to insert 0;1 this 
assignment any fu.rther idct1t.ification thar, may be necessary or desirable in (.)J:de.r to co1nply wit)::, the.rules of any issuing 
authority, including the United States Patent llpd Trndemadc Office, for rec:ordation of this -docuri1ent. . · 

SIGN ED on the elates indicated aside our signatures: 

1) 

INVEHrORS ' " 

~ 
Name: Jai Hoon YEOM 

2) ~~ ~ ·---'-

3) 
Name: Seok BAE 

4) 
~/ 

~ 6 ~ 

5) 
Nam/ Jin Mi NOH 

DATE SIG ... lED 

flk,-.rck. ~-

.·teb. :Jf) d DJ~ 

1A tl'Vl J , )_.c, 
1
1 !-

{ !,. 11 \ ,.t_, ' ) 

Petitioner Samsung and Google 
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7) 0 1 ~ \1-J 
Name: Hee Jung LE,E 

Petitioner Samsung and Google 
Ex-1004, 0051



Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHARGING AND COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Jai Hoon YEOM 

Filer: Daniel Y.J. Kim/Fei Ji 

Attorney Docket Number: CJL-0028 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility application filing 1011 1 280 280 

Utility Search Fee 1111 1 600 600 

Utility Examination Fee 1311 1 720 720 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Petitioner Samsung and Google 
Ex-1004, 0052



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1600 

Petitioner Samsung and Google 
Ex-1004, 0053



Electronic Acknowledgement Receipt 

EFSID: 21651256 

Application Number: 14636347 

International Application Number: 

Confirmation Number: 9944 

Title of Invention: 
WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHARGING AND COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Jai Hoon YEOM 

Customer Number: 34610 

Filer: Daniel Y.J. Kim/Fei Ji 

Filer Authorized By: Daniel Y.J. Kim 

Attorney Docket Number: CJL-0028 

Receipt Date: 03-MAR-2015 

Filing Date: 

Time Stamp: 12:26:48 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1600 

RAM confirmation Number 13025 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Petitioner Samsung and Google 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

188992 

1 Transmittal of New Application AppTransmittal.pdf no 1 
94ff01 dbc068b5aeb7f761 e5b9e2269beeet' 

6664 

Warnings: 

Information: 

95923 

2 
Authorization for Extension of Time all 

Authorization.pdf 1 
replies 

no 
281 54b4 9b5 7 54b0bda02eccd a4463b 77b2 

c78d34 

Warnings: 

Information: 

1565994 

3 Application Data Sheet ADS.pdf no 9 
5997d62c385f711f1269681709ed3090076 

860e1 

Warnings: 

Information: 

215625 

4 Application.pdf yes 22 
0684de9fdc4df3d95eeeed918ae1 d3b2c1 5 

dde3 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 18 

Claims 19 21 

Abstract 22 22 

Warnings: 

Information: 

Drawings-only black and white line 
205999 

5 Drawings.pdf no 6 
drawings 

c8f1 b263e09243f383ae54ebbe1 60c862861 
3615 

Warnings: 

Information: 

1497042 

6 Oath or Declaration filed Declarations.pdf no 7 
891 9e9 35 f3 9 3e922d 30f 487 a9084d 55 aeb 1 

53d5 

Petitioner Samsung and Google 
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Warnings: 

Information: 

293691 

7 Power of Attorney POA.pdf no 1 
e3c55e 7d 1c5a61473ddb60734cbe0ec1 Sed 

4c3ad 

Warnings: 

Information: 

497328 

8 
Assignee showing of ownership per 37 

373andAssignment.pdf no 4 
CFR 3.73. 

7d8458f1fd8d85f3a8edfe3e96bd4aa222d9 
bbde 

Warnings: 

Information: 

35148 

9 Fee Worksheet (5B06) fee-info.pdf no 2 
4a724b013d5a 106d3a835c651 df4fc3cc8fd 

8844 

Warnings: 

Information: 

Total Files Size (in bytes) 4595742 

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

New International A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 

Petitioner Samsung and Google 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/636,347 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 17 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

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

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ 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 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

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. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

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

Petitioner Samsung and Google 
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Ul'\lTF.D STATF.S DF.PA RTM F.:-.IT OF cmfMF.RCF. 
United States Pnient a nd T rade mark Office 
Add,e,.:CO :s!ER FOR PATENTS 

P.O 
. . 223 13°1<50 

APPLICATION 
NUMBER 

FILING or 
37l(c) DATE 

GRP ART 
UNIT FD.,FEEREC'D ATTY.DOCKET.NO TOTCLAIMS INDCLAIMS 

14/636,347 03/03/2015 

34610 
KEO & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 201 95 

2859 1600 CJL-0028 17 I 
CONFIRMATION NO. 9944 

FILING RECEIPT 

I IIIIIII Ill llll llll lj~!W! l!~liW~l~Jl~!HII Ill lllllll Ill llll 

Date Mailed: 03/17/2015 

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 

lnventor(s) 

Applicant( s) 

Jai Hoon YEOM, Seoul , KOREA, REPUBLIC OF; 
Sang Won LEE, Seoul, KOREA, REPUBLIC OF; 
Seok BAE, Seoul, KOREA, REPUBLIC OF; 
So Yeon KIM, Seoul, KOREA, REPUBLIC OF; 
Jin Mi NOH, Seoul, KOREA, REPUBLIC OF; 
Ji Yeon SONG, Seoul, KOREA, REPUBLIC OF; 
Hee Jung LEE, Seoul, KOREA, REPUBLIC OF; 

LG INNOTEK CO., LTD., Seoul, KOREA, REPUBLIC OF 
Assignment For Published Patent Application 

LG INNOTEK CO., LTD. 

Power of Attorney: The patent practitioners associated with Customer Number 34610 

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 10-2014-0025290 03/04/2014 

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 (POX) program or contains a proper Request to 
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Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 03/13/2015 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/636,347 

Projected Publication Date: 09/10/2015 

Non-Publication Request: No 

Early Publication Request: No 
Title 

WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND 
COMMUNICATION DEVICE 

Preliminary Class 

320 

Statement under 37 CFR 1.55 or 1.78 for AIA (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 US PTO 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 
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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-HAL T (1-866-999-4258). 

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 or 5.14. 

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

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

NOT GRANTED 

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

Select USA 

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 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Current) cg'3J__c)_3"._ %% 7]* 0 1 7~"6"}.s:j7jL.} -'r-~ %;<1 "'l Ji* -<7"6"} ~ w~ %2] TA1l~ 0 l W'\1J~t:l. 

[0017] Colll4 Felli tJ];<j~ i:'1~91 7cl4- ~5<-li.'1¾ ¾t-B <q{l21 JE~ 7'·1°6cl% ic'l:l. ye ~L0 .L.}, 91-~fi- cg.,-J% t:cj,2, ~ 

2F7l ~'i)B i:.'1~ JI.1?:\7-7¾ ¾ 0lc ~i:1] 0]3.(Flake) %.?l 7}.:g. 0] %•i7ct 734" ..z};;] .1r-. ..z}%0] ~Z-j3}:;j] 1;1'l_oj;z~ 7} 

JEil /-]_E.T.:'J-191 7F'Z Ol ==7711 r)'l_oj.:.;-lt:}. 

[0018] .'£~. 1/'-.l;i ¾;,J7l~ 14- ¾;,J7l~ Ji%% ;t]t:11~ 1tO]7] ~.,,B -"J"l-"J¾ ¾{17]oil 4-{l-'f--'4~ ;,a~(align)% 

-'i'r~ 'lFi'A"i g. -"ll § ~ 7'-:±:7] t'J-,0 -"11, 'lcJ7'-7-.l"i91 ·31-n· 7-.}7HM 2J-;,il ~,0
- 7}Jtil"'l~,~ 3]-.;z}(Y:q l ~ ?} 0 1 ~ 

"tJ3}9 Aj* 0 l i:)'l_oj;,;]7j4 ~~~¾ Ji% 0 l "IT21"6"}7Jl rj'l_oj;,;]-c ~;;(7]7} W;,Jl~t:}. 

[0019] 0 1 oil rr}4 ¾i'1M C cg 7'-7-.}/2:j 2] cg "'er% >g'-1 \:&Jl 7}TI1l -l"'Fcl % L.}E}L.B 7] 'i'1 t-BA-1 C 7}TI1l Al _l'.'.91 -'r-"117} 0. 5T 0 1--"J 

__c)_~ 0 H -'r-71l-'i'l"i 0 l= 1t.f':- ~s'j~¾ Ji%% %Al~ T ~)JI u1H~-oi1 *t:11 t[~7191 "E'i::J:q.oil -e ~'i::]% 0 1 .s:]_17 

9lcl·. 

,. 
~- .. 

[0021] -'r-}1 ¾;<17]21 27} 5.1.9J.oil %.5=.!r]c ;<HJ--& 1Flli',i"11°1 1i1l31(Faraday's law):ilt i:f1):5:':: 1jlj3j(Lcnz's lawHl 91"6"} 01 
~-"Js=]E-~, 1t-& ~'iJ· ~is:.~ ~71 -'f1'6'l'-'lc 27} 2~.:i1} J..iJjj,"6"}-c- ;,;}~21 °J OI 'i:'1%4-~ ¾c1"6"}t:}. ;,;}~91 °J 
s":- 2'<} .'ii"lH ±W¥1 'fl.7-}Aj ;<Bii.2] 0J 0 l 'i:'-:l.'%4-~, 22-]Jl A]ii.2] 'f-7-.}% 0 ] *¾'T~ 3-711 -'{~t:}. ~<5], -'r-,;-:l. 

%~ 7d51lc ~~~__c)__i;c tl]'ij~oil 21~ ~s'j ~¾ 0 171 n1j,li:-oil ¾?J7j7]21 l7r 5'/~oil-'-l ;'!%o-J.7-lc -y.l;i ~/\}71 

ii}~ 4-~l'i}.7].9.l 27} 2'?J.s.. 1~"'17']71 'fl-;,B;_-1-c- 27} SI~ 0 1 ~_?}.s:lc ..z}7l-"J 7}i,j];,l~1} .!¥-+~ 0 1 n--& ..z}AiJ 

AB\'i. 5'.. o]-¥-•i .7-] c 3-i o] 'M RJ,}t:}. 

[002'.2] ¾c~ 0~ 1;'-.l;i ¾~71% .A}7l-"J Jc}rrj]J-l~-c llj-"{ 0 ]~J-7 7}l1M o~~ w~ ~,,]'4 1;'-.l;i %~ Ji%% 1t'lJ. 4- ~H=­
-;,)l~HJ~g .,j]J-]3}7-] )'."6"}.:il ~Jt:1. 0 1oi1 ~ Wf§7-.l,~ ll] 7s~ i:.'1~91 ~? 2.]~0 1 {H-11°]3.7] sioi..s::. ~72j 1~:L-':: 

(-'f-;;,;}¾)c 31711 {f::S:::S}9, ,;;}7lAHJ-~ {f::S:::7} 3.711 °1-'f-•i{loil rr]-4 2c7<} 5.1.'lJ_~ ¾z,l:zjly(Q)7} %7}~t:}c ~ 

§- ~ 61 "6"] 0 'l i2- w 11 oil O l .s 111 S1 5:J. t:l. 

[0023] uJ-4-'-l, ~ ~'ll.g. -'J71~ ¾~7]"E21 ,li:-;;(11~% -;,f~"6"}_v7-.} ;;(11~~ 7,-\__c)_s'_, :.-1. ~~.g. ll]-"Jz,l i:.'1~21 -¥-i:.1] O13. 

7-7i:']oil 91t-ll Sc};'HHEddy Currcnt)oil 2]~ 0-$1% 3-711 ¾ 0 'l~oil 21-;,Jl :P,:.t:11 rJ~7]7] %91 .\i:-"11 ~ BJleMoil 1 1] 

7-]c /\}7]~ cg.,-J% 7-}1;':!:~:il} %J-H] 27-} 5'7~21 ¾~7~]y(Q)~ %7}J-]/j ~s'j~¾ Ji%o] -9-4-~ 4'-.l;i -g-;j7] 

% A}7]-"J 7}£"11"'1~ ~ .::121 ;;(7]3':"cl-'IJA 0 1~ 0 1%~ -'¥-.l;i¾;-17]% y~l-"JJ\rn ;;(7].:g."6"}-c- L7] 9)_i::}. 

[0024] ~ ~'ll91 t:}-2- *31-€:- ll] 7iJz,) 2i~91 ¾zl] 0 l==J 5<-]cl .:f 'i]-3]- 2}P]1..il 0 P0cl 7-7i.'i 6 il 21-;,A tl] 7jz,l i.'1~.9.1 P]-"11 :r:4 
l-} O1.?l -'1H~ 7,j:'<]-;<11~ -"l-'fH 4--lt- ~-'r-~ llJ,qW-"l %J-loil Pll-il 3':Zr"l Yt:" ~¾ {] 7']-.-<1](%~7-11)£ ~?7,1/,J 

oil 21-;,A P]-"il iz:i-g ?}t ~'~HisolationJJ-]ljl-7 91-~ft A7{£-i} .5::..5'."6"} 0 '1 '<lJEiVcl"o- 0 1 r)'l_oj.7-]~ ~g 1-iJ.7-]~ '7'· 
91-c 1/'-.l;i ¾~7]% ,;;}7] 7J :qrrp]~ 5.) 2°i ,]]3':llJ'IJ% ;<f'g-S}-c ell 9JA. 

[0025] ~ Wc@91 3=. t:}-E &1-?: ::'<}J1j]J-]_F:'..2l ~AJ% 'f-<,1 ¾~7]§- ytl{)-51]91 2'<} 5.1.W-'11 frl-Hl t-j?}-__c)_s_ il."HM 
91.,,Jl ~.g. 4-91 L.}x ·{Pd 'i'l c1~% l-}%3}1s'1kl£ 1t-& -"J i!'J~¾ Ji¾% Ye 1¥-.l;i -¼~71% ;;,;}7l 7J ::<}J1llJ-l§. 

~ 0 ]¾ o]%1l -'r-,;-1¾:;Vl% 4-~l"J;x.]¾ A,].:g-"6"}-c- "11 9)t:}. 

[00?,6] ~ ~'ll91 t:}-2- *~.g. ~--¥--~ "cl-'IJ.0 ?. %c1] 0 l3.'4 i:'.}1=']1..il 0 Pi'l 7-72.]~ T7-}3j_0 ?_ 4'-<>~~ 0 11 -°i-;,ll J-l~ A,j'5j 
01 °1~<>1~ y 9)<>1 A]~.9] ~z)l -'r-fflHr %7,l"6"}1:8_l-7 .J.!j~J-jo] n-JI -"-1]3':H]% 0l "l'a~ 1¥-.l;i %~ 11% ,.(}71-"J 
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[0027] Jg7l~} El-~% W--",31,}71 -1']1,}ocj, ~ Wl§,0: i::J-"r-91 Pl;,il _::t:zj-_(J__i:;'_ t'-21¥1 til 7,:l$l_ 2j~_(J__sc_ 0 1-'f- 0 -H<l :sjoj.S::. 1% 

91 ll_j.3,I\- A}--"aA]~; _;J7l ll_j.3,I\- A}--"aAl~91 ~1?'1611, A1ll{l.3]¾% -'!)--1,}ocj ~-3].s:j-,=:- Qi,__~~; ~ _1J7J e.j.3,I\- ;1}--",:]Al 

.§.91 F}'s'i 611, '?J~1i':[ 611 -7'-lll '8 -'1l2{l ~%% %1,}o:j {l ~.£1-s=:- 0Js'I !ol] 0 1..'£~ ..'f 't}1,}r9, hJ7l i:.-]-y.9-l 111-'il 3':4 

A} 0 l.£1 %J,H-s=:- "c]7] 7'i]l'i'Jz]-%4 .,ll2{lz]-%91 ~-'f-7} %-'8.£1'>1 hJ7] i::J-4-.£1 Pl-'il 3':Z/"% ~~(isolation)Al7l-s=:­

~% ~{J_(J_£ 1,}-,=:- -y,;j ¾{171% -'-}717:J ::z}itjlJ.l.§.¾ All-t'-~c.J-. 

[0028] ~ W'1191 9-e- J;-~611 111~1?2, ~ WTJ1-& 3joj~ 1%91 til 7'Hl 2j~_(J_£ 0 ]-'f'-oj-'8_ l:'}i:ij- ;1}1cJAlE.91 °Jq1?'161l 

__l;l__i,:_ ~¾4 .'i:.½1?2611 '§_2]2'c ~¾ 0 ] 15,B--"cl-'8 °JIB El] 0 l..'£~ -'f-~J-8-}04 -"j~Al.§.~ 15,V,:J-8}-,=:- 12-Al; hJ7l -"j~J.l.§. 

~ ¾i:-1] 0 13. 5<72j-t} 0 :] _1;}7] cQ-12} .'C\}--",3J,]_§_~ 9'1'91 Pl-'il ±4_(J_£ ¾~-t}.,= 1J-;tjl: ~ ,;;}7] ~i:-1] 0 ].'1 coiM-8 31 
¾Al.§.~ i:'}PH] 0 1 .§. .xM 2}o.j 31 ~J.l .§. 0~ 3lil 1,'l::§} 13-1 ~'G .:a-}'4 ~;,;J] _;;}71 __l;l__i,__ ~¾TI} 0Jtc! El] 0 1 ..'£ 61] -7'-til -8 ,11 

1 ~ 7'112 131-%-.£1 ~f~ hJ7l i::.}4-91 PM ±491 %J.ll.5'.- i~-'JAl7'l!.7 ~~(isolationl!.]9lt-~ 1cu~ ±~"6"}-c 

3:!% ~.{J_(J_5. "6"}-c -';'-,;-i -g-7:J7l¾ Al-717:J ::z}nl]A]~~ All3':tlJBJ% All-t'-~i::J-. 

[0029] 1:".:- W-'ll91 2:E. r:j-~ ~1611 ff}3-~, -:,' W'i'I-& -'r;-i ¾;<i7l-"'-l ¾{l7:J5<ls..¥-E1 -;<i;1}%.£tlJ~_(J_5'.. 0 1::z};<i.C<l llHE1i:'1 

~ -g-~1,}-,=:- -y,;-1_ ¾~71% y;,_)~5<l611 ?JojA-1, --'J7] ¾{! 7d5<]~-1jl-E] ~A}%S::tJd~_(J_~ ';l¾-'t:! -y,;-1_ :i7"T'TIJ- --'J 
3'..~ y{l"6"}7l -'fl~ 2::z} 2~l_; ~ hJ7l 2::z} 2~.i'} 0 ]::z}-;<i.'-l llHE12-] .J.} 0 ]61] llH7].£]19, hJ7] -y,;-1_ Jl"T''1} {li,__611 

91-fiB ~~-8 A}7l7d% :'<}i,j]~J!j- %A] 0 il "cJ7l 2::z} :V~ 0 ll -y,;-1_ ¾~ 7]-'o°-% yt-~t-}-,=:- cl] ~8-~ -y,;-1_ :il.?Ii} {! 

3'..~ ¾4-1,}.£~ %.£1,}-,=:- -A:;17:J ::z} 1'1]Al.§.~ ..'f~1,}uj, hJ:;l '-1- 117:J ::z} 1,l]J.l.§.-s=:- c.J-y.9-l ul-'il 3':Z)-_(J_£ ¾2-l-'8 

lll 7a~ 21~-• ?. 0 1-'r-'>1-'8 -"jojs=. 1%-.9-] "}-'ti_- ;1}--",:JA].§.; 'cJ-71 ll}-'tl ;1}--",:JA].§..9-l ~1?'1°11' 7'1]Hl31-%% %t-} 0 'l {l 

z._]-.s=]-,=:- __l;l____§:_~-§-; ~ hJ7l ll}.3,I\- A--"aJ.l.§..£1 E}1i':!61l. ~~1;/:1611 7'- 171-8 .,112{Jz._]-%--8:- %1,}ocj {l 6]-.S:]-,=:- 0Jl;/:I ,11°1_:v:_ 

~ .'f~t-}9. ';}7] i::J-4'-.£1 Pl-'il :t:4 A} 0 191 %1j-,=:- hJ7l 7'il]'i'Jz]-%-J!} 7']l2'i'Jz]-%.£1 q:/.!jl-7} %-'8.£1'>1 'c}-71 i::J-4'-

0] PM 3':Z]---8:- ~~(isolation)Al:'1]-s=:- 3:l--8:- §,-.{J_(l_£ B}~ -y,;-1_ ¾~71% y{l7:J.xl~ ,11-'lo'-~i::]-. 

[0030] 'c}-71~ ll}9} ;Q- 01 ~ ~'1161]!.7-;= ll]7'a~ 21~91 ~-lil6l3- ::zfi:'161] 91-fiB 91-~-n-lEdcly Currentl61] 91~ '2-~g_ .3_ 

711 ½ 0 H·l'61l _ap,B *i:11 12-W7l7l % 0
~ ~i1l 13-1 llHE1cH vPlc ."0\}717:J ~"GJ¾ x}B~TI} %AM 2.x} 5:1.~ 0

~ % 
~Al~(QHr "S'-7}A] Yj ~ ~ ~ i'- fL% 0 l 91't-}i::.] 

[0031] 2:E.~. ~ ~'ll61]A·l-s=:- llH:J~ i:'1~91 ½i:-1] 6 ]3. :'<7?~ + '1)-3j- i:'}P]c]l 0 l1i9 coi7i:']61] 91-fiB ll]-"J~ ?~~.£1 ul-'i] 3':z] 

J..} 01.£1 %'-H~ {lz,]-;(11~ c\R'f-~'-7 4--lt- ll-'f-~ tiJ;<.l@-4 %AM TlM 3':Z)-.9-l ..51..t':- 'i':!% {l 6M(%;<iJ.1l)s.. *i::l-¥>} 
0 11 91t-B PM -1':4% hJ-i, ~~(isolation)Al~J.7 91-~-fi- -"l{l% _t;=__7r_t-} 0 cj :'<}i,j]--",:J-'o'- 0 1 rj'l_oj;;,;]-,=:- ~% tiJ;;,;l~ y 
'.1J.c.J-. :..J. ~:,:}, PlJ.i] 3':Z]-.9] ..51..t':- 'i':!--8:- 7',;jz._]-/11(%~-~11)£ ½i::HJ-611 .9M 4-¾o] 1l-'f-1,}o:j Hl:o<,H) 21~01 {!-li}.s:l 

oi 5'1~.£1 1sl1.§'l-9} ~--"il 0l "{§1-51-s=:- 7,!% tlJ;;,;1~ '7"- '.1).q 

[0032J r:-j-'t,- 01, ~ W'll61]A1c "-l-TI1]A].§."~ ~,,,;}¾ y{l7] 5:1.~TI} ..g..1.}~ 15J-';}_c,_£ J,,H-JyJ-61] *'B 3:1-& 4- 0~ Y--'"=- :~pj 

'A 21~& J..}-§-t}';'l_.,--j~ 3'[,0.:- ~i:q~% fL%% ~77y S'.:.-c §§~ ~1~% :it%-& L-}E]i-11'i'!Z--j Al.§.91 -YJJil-~ 

0. 3mm 0 ]-i,}£ ~½ 4- ~Jlll -8 q. 

[0033] ::E.~}. fc W'il 61] J.7-,=:- *-'f--* tiJ11:J_(J_s'._ ¾i:-1] 0 1.:iS!} 4 111 ell 0 1 ~ 5<7 21 ~ tr-::zl-31 _(J_.5'.. 4'--o-HJ-611 -"'-l-fiB Al.~ --"a i5J 0 1 
0 1-'f-671 'T ?167 A]_§_~ ~?11 -'f-JJJI~ %;;,;]t-}1i':!J.-] --'~{!--'-8°1 3'[:i7_ ;(i]:::;'-:ll]-§- 0 1 :z-j'i'Jt-}i::]-. 
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· {:1 {6 ? ~% ti't -/c-/11 lio 

,%~ loL tft yR,- ~f1. '§--b ~[5-/L~ liololo -i'H'y Ef¼. [tLR,-S '-hlo&~ lo8 tft !S ~:5-'i} ~f"jz -l-?.12[0 '-h 
tcL '{-:1'(6 ? ~%-/Y %~ 1oJ_66S {,/(::11)3-i? t;i-Mc '-i:rloJ,809 {(:'o'Zi ~f,,-l')-: 'to¾ ~llo ~-2i!/ 8- 1S-0 d ltfv [Z:t'OO] 

t,o-dr -~fy-~ ~b 'Ket -=t;".c;, ~-lLK 21-ti.lo optmo:pi DZ~y[il; fvR·klr. -& OJ 'JJ ll.<?.ft lLl.flYl'Li0"1 {;R-k lio 

fy::;5? itlL -l-?.tdo '-b-l-<c+--&- -tHL lo-2;:fyfle f-}f>'.'[fl lo-2{G- lin rtlt~ lo%::llUIO+BQS-01 lo~ lo8 (ft 1S '{?.:ti '-b 

{$.[?-ft,{fl lol:L [o%JIUIU+B()(-i-()L [ofdi lo8 tl ~klkifh~ it '2c1--h-~to li'.-/-'?-fy~ 'o-[zf>'.'lfl --h-~ ~b-\e: lofc1-J+ 

ii loYR,- 8.>J {n[z:[z:{o~ {L:'i~¾c{z-W:if ~+%~ lo&¾{i lo¾c-2 -i-2¥-lfl ~8d '-b{s[?,&{fl lol:L [o%::l!lllO+BQS 

-Ol lo~ loU ift !S '%JIWO+B()6-0L {L8 d ·~orb -c7 ~%{Y ~_g.~ U-!S-8d 'to~ ~llo ·~_g.~ fy{L". lit. 8.'l [IrOO] 

· -b-{!?-k-rH-1 lo R'. ~-w-% 

-/Y %-E:-~ fy{z lli 8 d 11n ~12-c.: %%[fl·2 K:c '~ o Yb + ~%-!Y %-E-~ fy{L". 11t. 0J ~'ii ltt 8 !l -v-E-~ lzf"lfl [Lfv [orool 

. {-:1 to 
+ ~%{Y %itt2 lo~LFl ~to-½lo 20-2[¼. FHdzC:,:,:-1,. ~:ti.§.[¼. f-}f>'.'[rt 'to% ~llo ~(Z)::ilYf"Y{z ~-[Fl lL-f,-- [6£00] 

'[-:1[b K{!?-{in: 6'(t)1¼!\'r czl;cf',, ~_:_;.[:it'?~ l[L-W, 

-2,-{L b~-i'r lio-k-l-2 ro(S)n[o[r.1 ];'i.fo lLi'v '(S)n[o[f:i ];'i.fo ~l=i-t"'~ lio-k{2- lo(Z)3lyfy{:L ~{rt lL-(v '(1)~!\'r 

~-R ~l:i-t?r" lb.'r-(v [o(c,)3-lYfy{L". ~{et lL{?., '(7,)3lyfy{:L ~{el ¾b loi'<r-lo -{}[ :'itot'z- }5fy~ lo~E ~J'i 

/~ t2-i'f 2o(OZ)(-¥1EW)-t2:::;5? lk[n lo+-b bo{-8-l2t'-'.' Elo[fl"k ~ -i-elck~ %itt2 lo-2-f-9- tl,f,c-:1'z::,:,:t1 ~:ti.§.~ 

lHdfl ~co1faly[t-i,{,; -t~lL{L". %lLf'L¾ B--k ~-ln liollolyfy-l[fl". ~[-Z:-1_%-/fl lofh~ it '];'i.-/.<?-K·&: ~z 3 ift 1 3 [srnol 

'{::1[0:'it,'i}\ ~~--i.{c:i{, ~llo ~{-'?-%-/Y ~~lY;,;[? fl,f,-j:i ::,;-{, lo-&T {-;i 

{:n liollo[yfy-1lf:c ~z 3 '=i[Y{Y K.<?.-i'f ~fti.f-=1_-h ~3[Y[EE{'f fz::IL{z %IL~¾ Be-a: '§-{:n liofh~ it ~1 3 B-k~ [Lrnol 

'b{?. 2[L[-'?-c!;sfy ·ofhP {?.[fy{'y r lioHt ~l:ifH'r K{-:1lt ~ fc,-~ [[L-W,lJ 

l\'r-l't ~l,,-o' lofhffe it lofhR TT>t>:lf,-c1:: -wK.1 lio~[L [,,--& BThf,t f,:,:fhffe it kfo'(b lioiifhR %fhffe it '{?.:ti [9rnol 

-bloR'. %Yb~ ~lYR lli-12--lo 

% %-(v{y ~1:~[L lofh{tt it {L{Y ~{L %l-;-[,,- loi'v% tYlio=lo¾~lL ~-W-~ lofh{tt it t2{J1 lbr '~loR'. f1: ~* 
~th --'l,c-lcJ. £CO{-'?-¾ %fhR- {?.[fyf',-- ~'ft tol5~-t [ft'.{-'?-[fy-(v ro{-'?-:z-~ %];'i.':5 15--dr~ -'i:r"[s}K lt &~ . Pi'.if {?.~fy [!;mo] 

':'i[Y-/Y ~$.-i'f 

~~t-[=1-h %1:L ~l:S:f-9-l'z liolL[L~B. ~:1~ tol:S:tl,::;5? liofu~ [2t3.~fl {Llt•-t'i--:~~ %IL~¾ lv-a- lo91 3 ~LT 3 

'~[y 

K.1-w: ~ R:~L ¾3Y[f.l. 3~ lo3[Y[rn{r -&[L{z [53[0[[:1[;:1{2 -t t2h: Elo[fi¾ '§-{:n liofhffe it {e:~-[y lb-m: Re 
k ~3::;;'[[:i -:S~ ro·~,:[y[\n['f'. K[L{L". ~fd ['L'['f'.k -'o-fz:* 3[o[f1.[n/c ±lict'f'. E[o[l1'-£ -tz-tz ~qt[ :'1 ~ Btl :5 

':'J];'J.f't ~ ~1{3.{l 

-l::tft:i.-f,-- {?.3[0[[-i[n{2 ± let¥'. E[olf~i.~ -l:¼3[Y[E'li{'f &IL{,,- %IL~¾ B--a: '§-{:n liollo[YR1lf:c lofh~ it ~ST :5 

L8LGL00-8L02:-0L fg.~ He~ Petitioner Samsung and Google 
Ex-1004, 0105
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[0046] [ "r-~<'-1 l] 

[0048] AJ7l 4'ii:l-"1 1"1]/-1, As=- Cu~ Aus..¥E1 ~~s=ls::- Zjo-]5=. 1%2-l -'tL±-~. Ds::- Ti, Zr, Hf, V, Nb, Ta. Cr. Mo. 

\V, Ni. Co 1}J ~ 'i'_ft -'i'l:}_;;c_Jf E-] ~ ~ _s:j s::- -3:j o-j r;=_ 1 %9-1 -'t[::;--~, Es=- Mn, Al, Ga, Ge, In, Sn '}) lj]j g~ -'t[::;­

s'-lr- E1 ~~S:ls::- 31°15=. 1%2-l -'t[s-:~. Zs=- C, N ~ Ps..¥E1 ~~s=Js=- Zjo-]5=. 1%-"-l -'t[::;-:~ L-]+}1--Hcil, c. d, e, 

f, g '}) hs::- -'t!-lll'-1 o.oLs;cs8at%, O.Olscts10at%, Oses10at%, 10sfs2:iat%, 3sgs12at%, Eisf+g+hs 

35at%¾ zJ-zJ- ~~'6'}s=- yo]uj. AJ7l -W'B- 7'-3':9] 1i"[Zillls'- 20% 01AJ01 °J7a 50nm 01'6'}91 u]J..717'-3':_s'_ Ol--'f-o-1-"1 

~q 

[0049] AJ7l~ 4'-q]-~ 1"1] ~Joj1.7, A -'t[s-:-2- -W~"~ 1.]1"17cJ¾ ~olJl., ~zj 'i]z}"~ 3':J:11.§}¾ uJ:,;]tJ-4 t}-"11, ~~oll-} 

-W#.9-1 -'fA-£ ~-9-] Z}7] -';-~-& 7]],:j'6'}7l -'fl-oil J.]g-'8_9 A 'tl±.9-1 ~R-rJo] 1-i'j' c<j__c,_l:;'1_, {'l_"il'fl!?-1 s:Cll:§j '1:l 
:;1]l R:ilt¾ ~71 ~ic!-'6"}i::]-. 1{1-i:ils'-, A -'t[::;-:~ ~%~ 0 1 .CAll-}~1711 1:J__c,_1i"[, z}7] ~J..jo] ~:§l-'8.i::J-. u:]-r}J.7, A-'t[s-: 

-91 ~f'r"'i,0: 0.01 1--Jl.CAl 8at%-91 'tl-'i'l,5'.. '6'}-c 3:l 0 1 ll}1!'zj'6'}i::]-. D 'tl±-c 4zj ~ zj 1,j9~ i/-SJ§'l ~ Z}7l ';llfij-9j 

7H} %"11 --f)--_ft_~ -'t[s-: 0 li::J-. D -'tl_::;-:~ ~%'lfs":- 0.01 cH:,;l 10at%~ ~--'fls._ '6'}-c 3i 0 ] ll}'E!<3j'6"}tj-, 

[0050] E -'{°lS-:s::- ~-B-9-l '?1Z}7l ~J..j ~ 1--H~"a!?-l 7l,:j"1l --fi--R~ 1ls-:0lt:}. E 11::;-:9-] %%'S's":- 10at% 01'6'}s._ '6'}s=- ~ 01 

u}'%jzj'6'}i::]-. Si '}) Bs::- z}J..cl Aj_§_ 7-1]7>: !.]"11 ~j_o-jJ..]9-j -wg.9-1 0}%3.fj~.§}~ 3'~"3'6'~s=- -'?B- 0Jq, Si-91 ~--fi--2-J-f':-
10 1--H;<l 25at%2-l 1f! 'fl s.. '6'}s=- ~ 01 ll}~zj '6"}cil, B9.l @%'S's":- 3 1.H-<l 12at%-91 1f! Sf1 s._ '6'}s=- ~ 01 ll}~zj '6'}t::}. :r:E 

~. Si 1Jl B 01-219-1 -Wi?· -91 °}%3.fj ~.§} :'5":J..j -'t[::;:-~_J..-j Z -'t[::;--~ -Wd"il ± ~'6"} :il ~)_ o-j r;=_ -'ti. r:.}. :i 7icl--9-, Si, B 

~ Z -'t[::;-:9-l -W;;jl 'tl-%'8'-s":- 15 LH'.Al 35at%2-l 1t]--'fls'- '6'}s=- ~ 0 1 ti}~-"']'6"}J.:t. ulJ..11 ~Ail 7'-3':s=-, 'i] 7a0] 5 LH-:,;l 

30nm9~ ~ 7a'IJ 0 l -W~ r'~ ~ 0 1] 'c!Zjll]"i'.. 50 i.1171 90%91 1f!--'fl_;;c_ ~*'>ls=- 7+~- ,~t}.'i=..ji\- '6',Pcl-'9s::- 3:] 0 1 ll} 

~.3] '6'}J.:t' 

[0051] -1£~, ~71 i:Q-o,r} z}~J..l~(2Hl J.)§-5'1-t-: Felll 1.+-1-c. 1F1l ~ zH:J W#,° Fe-Si-!Hu-Nb W#-g_- J.}g ~ 1'- ~l__c,_ 

i:tl. 0 1 1--9-. Fez} 73-80 at%, Si~ B~ W0 1 15-26 at%, Cu'4 'ib~ -w 0 l 1-5 at%'U 3:] 0 1 ll}~zjB}i::]-. 0 lr1~ 

,1::J..a 'fl--'?171 2-]-f'_, f/.lstl.5'.. -"ilzJ-2fl lll"il~ W# 0 l +~'6"1~: ~:<121oi1 2-1-011 1..-t-1-c.~2-1 g1'A__c,_.£. ~111 "i~'l'l "r· 
~q, 

[0052] "c}-71 __lil_~ ~¾ll)s":- 5=. 49} 1}01 "il½ %o-j, ~2-]"1l1$ifil E1lt1l_:IJ'._~i:-1] 0l~(PET) ~¾, ~2-] 0lTil-'=. ~¾. ~"1"11 

!:: e1] 2 'M it, ~2-] l1]1 '--d i/:1_ 1)_ IF]J 0 J c_(PPS) ~ ¾, ~2-] _:IJ'._y 'M ,ill (PP) 'M it, %r1 e1] t1] _:si:_ 1%1 t1] 0 I_§_ (PTFE l 9} ~-2:- *::;-: 
4'.AHl ';l3_% %2-1 +-.,_l ~.%(11)¾ J-.}%\il- 4- s:l__c,_ni, '"1lMlzJ-%(12l¾ %'6"} 0i ~:'tl_- '-Pa-"1_§_(2)-91 ~~1?:1."11 ¥ 
z)--'t[q_ 

[0053] :r:E'{}, __lil_~ 'M¾0)-2:- 1 tHAl lOOµm, ll}wzJB};~l-l=- 10-30um 1tl--'?1<U 3:l¾ "}¾il.- y S:JJl., c,j-R, ti}~.3]8}Als::-

20um91 -'j'llJH:i- ~cc ~ 0 1 °:t'9. 

[0054] ~ W'lM J-.}%'rl-c _!;]_~ ~¾(1)-s":- lll-'iJz,l, i:'~~-"]§.(2)~ ~~'B.'°1] ¥-z]-"@. u:]1 -;(1111-zJ-¾(12)-~ F-]-1i"\"1l A1l11zJ­

%(12)¾ __lil_~'6']7l -'i'l-6'11 YzJ--¥1 ~2-]~ 'M~(4al,0 - 7-1lJ1'6'}J1. YzJ--'fli:::} 

[0055] :sr:~, 0J1?1 e1J 0 J_:si:_(3)c s= 5"1I S:Aj-'8_ u}-'4 ~ 0 1, "ii~ %o-j. PET(Polyethylene Terephthalate) ~-g-32} ~-2:­
-l'l_-::;-: 4-,-.,_l Ill ~- % _Q_s._ 01-'j'-c)j c,zl .'.ll A] (32)s.. "}%'6'}6 i 0J~'?:1. "1l -'112 ~ ,113 1 zJ-%(31, 33) 0 1 6J .l;:j '8_ 3:J ¾ l-.}-§-'6"} 

uj, ,11]2 1Jl ,1]13 1-zJ-%(31,33)-91 -21~'c!"1ls::- ~i.'12:. 'H¾t4l 0 l ¥-zJ-_s:jo-j ~)i::J-. -'c)7l "di.'12:. 'H¾(4)-s":- 0J1s':! sil 
01_:si:_(3)91 -"113':J..1"11 ~-~1ls'- f/.JJ..as=luj, 7} 1'1]J-.l_§_(lO)i::t {!-<:}717]"11 ¥4~ n11 ~21s:1,,i ,1171'8.1.l. 

[0056] ~ :l"1l _li.J..l-8 9'T91 lllZcl~ 2-]~J.lE.(21-2(3)~ AJ:t_ 1~J.l7'l7l --'fliiil lll 7cl7d 2-]~J.lE_(2]-2(i) J.} 0 1"11 -;;j-'ij-'9 

',=- 0J1i"[ Ej]ol_:IJ'._(3a-3f)'c 0JZ,-1s':l"~ <gi:'~2'c. 'M¾(,1,4b)¾ Y-9- ,]]778}J1. "}¾~ll-. 

[0057] "J'fl E1l 0l_:IJ'._(3,3a-30s::- ?-1"1lJ-.-1 il_·~~} t1}'4 ~-2:- 717-117} S:Jc Et'iJA, 7l7-]i7} \'rt 0l 1lzJ-%'s'}__()_s._ ~"a5'1s::- -y 
zl:;1B E}'i]s= -3j% 0I 7}-'o°-ii}q, Ul73~ 2-]~J..j_§_(21-2G) J-.} 01"1I >J-'i]s=Jc "J'B. E1] 0]_:si:_(3a-3091 1-'i'- -y7]:<]i Et 
OJ¾ J..}-§-'6"}s=- ~01 ~"1-.§} ~'t!"ll-'-1 t1}~zj'6"}Cl-, 
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[0059] 0J·fl r1] 0 ]_:,_>=_(3)-l::- 10, 20, 30umE-] -'¥-11¾ ~-c- -'.i:l¾ Is}%<¥ y ~l_c)_r9, ti}'fi-61"6"}71]-l::- 10um21 -'¥-11¾ ~-c- 7;] 0 ] 

%'Lt. 

[0060] .1.J7l 7}1tj]Al.§.(l0)"1l "}%.S:]-l::- elfo,'\- .l.}AcJ!.].§.(2)-l::- FJ"J oj]~ ~''1. 15 rB7] 35um.9] -'¥-"1rn ?1--l=- ~-£ A}%~ 

y ~J q 0 1 ~ -9-, elfoa- 7-Fa J-11-=.(2) 91 ~-coil 21 +21 ~%c'd g;,:a % jl i:lj "6"}1s':[ elf"tl· 7-Fa A] .E.(2) 21 ¥71] "C" 25 1-)1 

7 ] 30um£ 1H:J5=1-c- :;;:l 0 ] H}~.3]"6"}9'. 2]~"1 -,'- 1;]]7} ~J¾4'-~ ~:<72] + ~%"',sJ-1"1] '°J'Zl-91 ¾.?10115=. 2]~"1 

77B1 ~.1.J 0 1 ~J.!l~ 4- ~Ji::J-. 

[0061] ~-'-El, -y?;i %,?:J7l~ y{l7:J:>.l7} *i:B BW7]7](100)'°1 llBE1?1 7'1ti,(5)"1l 11"<15'161 Is}%~ n11. -y?;i %,?:J7l% 

7-}7] ~ :'\]i,j]J-]-'=.(lO)t:- ..'ic. Hi ':£ ..'ic. 1701] _.',_c_J-]-'8_ ll}9] ~ 0 ], 2:'\} _:,,_qJ.(1'i'l 5:1.Sl_)((-i) 0 ] :'\}JJjlA]-'=.llOHl -'j'±J-.S:1 

61 ;._}%-Bi:]-. 0 ] ~-9-. 2J:} 5:1.Sl_(6) 0 l .:g-~:g].£.~ 1 7c)"6"}.:il ~l_c)_E..£., x}lll]A].§.(10)-c 2-:,,} _:,,_qj_(y7J _:,,_Sl_)(6) 
0 1 1 J.a "6"}-c- -=g-;<ls] s.21 Zl ~ fi~c:::01] ~ "ct¾ up>.] 711 ¥1 q. 

[0062] 0 ] 7<3-9-. :0\}71?) J:}J,jjJ-j.§.(10)-l::- 1?,7d7.,);">.j5_-'\'-E121 4'-·-:-! :-:ls'j-8~7} *i:B B~J-7]7](100)01] Pj7.]-l::- ~'5'J% J:}B 

"6"}-c- A.11?:J 7}itJl "'lwA %A1oi1 4-";'1?:J . .,,lS>-l 27} 2'\JC6J~ 1r---:-! 1HH1~1} -\'r-,9:- Jt¾~ 4-";'1.s:15=.~ %x"6"}-c­

zi121GJ?_,,_-1 '°cl~% ~Lt. 

[0063] ll')--'tl_- .:O\}.!.cJA].§.(2)-c- ~i:1] 0 ]3. 172]"1] "M qysi] u]"1l 3':7r(20)_c)_£ ~2]5'19. i::J-4'-"l u]"1l 3':7)-(20)-,9:- 4'-7tlum 

~ 3mm 0 ]"6"}9-] :::/.7]~ :Q,t- 3-1°] ll}%J-:3j"6"}t:1. 

[0064] elf% 7-HJJ-1~(2)-c ¾i'.1] 0 13. .zM7} 0 1-'J'-61::zH qy~ u]"1l 3'::z)-(20)_c)_£ -5'.-?15'1-c ~-9-. :0\}7c)Al~-'°1 'Ul2118 
c':::(L) i'\}21 J.::::C._lil_q, 7-}7]7.l3'J(R)21 J.::1::7} L7 3711 °1-f-61:;-lq, :i ~~, elf:Z\- 7-}-'cJJ-]_c:'.(2)91 ¾i'.1] 0 ]3 ;">.72j 

7} 0 1-'t-61-"l~. 4'-{1 7.,)J:121 2J:} 5:1.~(6) 0 1 "oj/3"6"}-c- .:g-~~.Q.21 %~7~l4'-(Q)7} ¾7}3}7ll .s:161 :-:is'j?:J¾ Ji-@- 0 1 

¾7}"6"}7ll ¥l1=+. 

[0065] IF_~, elf"tl .'0\}.7-3J-j.§.(2)7} i::J-4-21 P]"1l 7>:Z./-(20) O _ _? .l,'_-i:'j.s:]-l::- 7icl-9-, -"}:-:ln°1I .om e(4% ~o~"i5' 6 ]j .Qjt'B UfGl 

"121 W~ ~7f~- 7}B~ 4- ~)711 'E!L-J-. 

[0066] i::-jS, 0 1, ~ 7il£11!"1lJ-7,t- l:Q-"tl- 7-}'3},]_E.(2)7] 5=. 103I} ~ 0 1 ~i'.1] 0 ]3.-'8_ +, 5=. BJIJ- ~ 0 ] i:c]u]J..i]o]E_ zl2]~611 llj· 

4 i::J-4'--'°1 P]"1l 3'::z)-(20) !s}o]~ %J,B(20a).5'.. 7,]l ~ 7-1]2 {l±]-%(12,31)~ ~-'f-7} {l-'j'-5']61. i::J-4'-'°1 Pl",] 3'::z)­

(20) 0 1 -R·:-:13\il '°cl W-gc "6"}~ 113r-71l.£ fi'ci:cl ( i sol at ion) 7} 0 Pf617.] 711 fl i::.}. 

[0067] 7 ~2}, B:'il:'"6°] ~i'.1] 0 ]3. 7.7c1;'[ 0 ]-'j'-61~ 7<3~. P]"1] sz](20)21 %%01I ,c}r} u],-11] 3'cz]·(20) 0 j J-l_i;c {j~4'J"1I 

i:c}ic'} 11],1] 3'::z.)-(20)91 3.7]/} ¾.!}"6"} 01 .<e};<H'i- 011. 0 1 ¾7}"6"}-c- ~7117} W1JW Y ~J_c)_L}, r}ll]1..1] 0 l~ ;>.7"1011 

91iiil u]"1l sz:/(20)2] ~~ 0 ] %~.:<N %c]Y,} 017.]P _ _;;c 0 ]cl~ ~71]7} 7.}H-Bi::J-. 

[0068] 5=. 2011 £!.l B 1l}9} ;Q- 01, ~ W'i'l 9] 7,]l{! 1.1 ojl "11 ir]-.g -y?;i ¾~7] % ,:}7] 7:J 7}19] J.] .§.(lOa)-l::- elf-'H' ,z}.!.a Al.§..£. 

J.7 FJ-'°1 lll73~ 2j~J-]_E(21)~ !s}%fi}O~ ~~1:c!"il _l,l ~- ~*(]Jo] ~±j-5:].:il, r}~1s':[011 °J1s':[ f]jo]TI(J)~ {i-fi} 

o1 '§.c]Zc. ~~(11)0] 17']-5']-c- 7'-3'::~ ::;l--l::-i::]-. 

[oo69J -1£~, ~ w121 7.}71~ :'\]i,jlAl-'=t x :3611 x,,_1-B 7112~;.1oj121 ~ 0 1, 2:'<1 _:,,_qi_rnJ21 w~:;,Jl"f(QJ91 :-:11:-:1¾ 

Ji-g-¾ '1t 0]7l 116B elf% :O\}.lc)A].§..£.Al i::J-4'--'°1 ll]-"J~ i:'~~J-1~(21-26)~ 31%3}°'1 1s}%W T 9J.t:1-. 

[0070] 1¥-;-i ¾;<Vl-l=- ¾;<i/JE-l Ji~¾ 3-1i:B~ '1t 0 l1l ?loll <H'l;<H,:: ¾~l"J.7.loil c;-.";'J;,:J;">.l.<e}91 ''il~(align)¾ 'l'r-l=- ~ 

7'-7-}/2:j% .:<11%~ 4- 9J.i::J-. ~. 4?-{1 7.,)51121 lJ:} 51~(¾7J 51.~)-'°1 1..JPr-"1I "?PJ-'°1 ~TA}/2:j% ,=r-u]~"1I u:]-cj- T 

tl]'{1 ¾{l?:J;">.l $101] ~Oi;,(l-c- y~l'i)-.7.]9} 1~~ $1;">.] ?:a';-J¾ 0 l·'H1 "6"} 19 y{l7:J;">.]~ %:3J 0 l._,_l '2&711 {l-0 }~i:.l. 

[0071] u:]-2};._7, -¥-.1.:-i ¾:-:17]% :0\}7l7J J:}i,j]J.]1_=_-l::- 4?-{! 7J;">.].?_-'f-E7 100 r.il"l 150KHz 4Iil-4'--'°1 ~s'j :-:1% 011 u:J-4 J.,Jl.!.cJ~ 

-l::- ..iiL-ft(AC) 7-}7]7:J l,l/l- o}i_j2} .1.J7] "B7'-7}-"1"1] "l'{)- .31-ft(DC) .7}7]'1]-5=. Y-'r- 7.}nj]S}-l=- ~o] il.7'-Bi::J-. 

[0072] :iij!c]l, .1.J7] 31-f',(DC:l 7-}7]~,".::- ..ii'.fi(AC) 7-}71~"11 91-oil 7-}7]~ :'\}jjj]A]-'=.(10)011 P];>.]t'- 9HJ'_J,J_i::.} L7 . .=Pl u:]] 

~oil ~-,9:- -:,,}l111Al~~ 7-}71 ..'t_:g}A];,'~Al 3<}rrj]Al~£AH J.a2:5-¾ rg61~2P1 1-+ 7:Js'j:-:1¾ Ji-g- 0 ] i:r2q3}7Jl 'i'l.617.l 

-;=,- tr"71]7} W-"Jl¥li::.}. 

[0073] 0 ]"11 u:]-cJ-, -y.l,'1 %~7]21 %7J7d;">.]"1I ~7'-7-}/2:j% .:<H%~ 7<3~-c- ~TA}/2:j"1] 91iiH ;;(}7]..'t..§)-7} 0 ].'1'-61·"1-c- %4'­

~ .:i:Loj"6"} 0 cj 31%.s:l-c- tl]7:cl~ c]l"_.J.].§.(21-26)~ ~1"6"}-c- 7;:! 0 ] i/.-7'-'[l_L-]-, 
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lll-"az,1 <'ll".-Al-'=.(21-26)~ 1-1-¾-s-1--2- 1+. 2 -i.11-"l s~-& zJ~-s-1- 01 1-1-¾w 4- s:J_c,_i:ri, oJrn "'€•i. 3 -i.11;,,;1 s~-& 
A)§"i,]-lc~ 7;l 0 l ~,0

: -'f7-h'l.- 0 l ~oj7,9Aj ll}"J?-j"i,}i::]. 0 1 11?, Zj'¾-~l-'=.91 ';_)12jJ;:-l.:'::(q, 4'A-£h0
: "f 13 i.11;,,;l 

19uH';_) 3:) 0 1 ll}'i[zj "1,}q. 

[0075] .'£~. L]-x~i:l'fl ~'§-_(J_3"., 0 11'-°10. cil1J~ 4\".-"1~(21-26)~ A}-§-"6"}-c- 7cl+, 4 -i.117.I 12%-% 31%-"1,}oj A}¾W 

4- S:J,_c,_9, oll-§- %•i, N;,,;I 9%-% A}¾5H=:· 3-! 0 I ~.g. -y-7}% 0 1 ~oj;;;9Al ll}'%Jzj"1,}i::]-. 0 1 1H'--, -?<l%-Al-'=.91 

<;>ll2j10_c:(~, -4'-;<}{t),& "-1' 13 1.B'-I 21uH'i'l 3:l°l ll}'tl-3)"1,}c]-_ 

[0076] ~-'fl. 1¥-<i %-:;-!7191 %~l7J~l 0 il "2{7-}"'i% ;<H¾-[,};,,;l I'd=.& 7cl+-l=- "2 r'A~% ;<H¾~ 7cl+S>J- lllJJl.5} 01 'cl-t:1131 

_(J_3"., -"~.& 4-21 1:1173z,l_ 21-1".-Al-'=.~ l+¾-s-}-c- 3:)5=. 7}2t-B}q_ 

lOOT/] 0 1 1M, Fe71l lll7Bz,l_ ~# _lf_~ 1..].o::.4.1:l"A ~';=f-_(J_s!.. 0 Pf°1~ til-"az,l_ 21-1".--"l-'==-~ Al@"/,]~ 1M. 1 i.1IAI 4% 

% zJ%-5}ocj A}¾W T s:l_c,_9' 31%-Al§.'<1 ';_)12jJ8c:(~, lrA-£).& 'q 13 -i.11-"l 21uH';J 3i 0 1 ll}wzJ3}q_ 

[0078] 5=. 3% 1f.:i.l"6"}1,8_, ~~ 7-}-"a-"l~s..-"-1 t:}y, 611~ %°1, 6%-'<1 cil.:<Js') 2j-;'.",Al~(21-26)~ 31%-"6"} 01 A}-§-"6"}-c- 7c) 

+i't 1..}tj1;il_ 3-!_()_5_, i::J-4-21 lll 7cl~ 21~Al-'=.(21-2r3) A} 0 1"1l i::J-4-21 1131%- .sr:-l::- 0J's'! -r1] 0 l.."=.(3a-3f)7} {l~-5'1 

,,i S'.l i:]-. 

[0079] 4, 1H-ll 0 i=:1 :}/ i;}Pl1.11°11%J ~12]Al 0 il ¾21-'8 TilJ.il -'EZ)-(20) 0 1 ¾21-'8 ~~Hi -fi-;,,;l3}9 PlJ.-ll kZ)-(20) A} 0 191 

%J.H(20aHl %-~5'15=.-51- 7J~]-%- .'£-l::- 0J1i'! f1] 0 ].."=.(3a-3f)~ lll-"az,1 21.1"_-Al.§.(21-26) ;,,}o]cil /el-~BH -"7%-B}-l::-

3:l o] 'M_-8..-[,}tj. 

[0080] -1"_- W'lM u:j-~ 7}7l"J Jc}IiH~(lO-lOb)-2- ~1lJ:zj_c,_~ llHEM "',ll,"1] i:11%3}-;::- zjA}Zj-~ .'£-2- -"dA}Zj-~~ A}Zj-~ 

-'-J¾ 0 ]-f-711 _c.:J1..}, 0 l9i°ll5:. _2_"-)- 3j %91 t:.}"-)-~ .':ET'- '?PJ 0 11-} EJ-'tl, .:::li:.'l.:il 'f--t':~_(J__i:;'_ 3jA}z]- 3j-'-J"'t 't1_ 3j 0 l 

5',_~-'8_ 3j-'J_(J__Q_ 01-'1'-•iz,1 T 5:J_c,_9, Ll}~zj3}711-l::- 7}71~ '<}Iijl7} -8..7'-.5'1-l=- -'t-1121 ~,.,_Joi] u:J-4 °1"11 i:11%3}-c­

~AJ¾ Y-l::-t:}_ 

[0081] r,c~, -1"_- W'l:1°11 u:]--2- 7-}7]7.J- '<l-IiJIAl-'=.-l::- lj'--'j -'g-;j7]7]- %-~-Fd~l2] 1'<]- "7.~ %- 0J-'j'- 0 1I "27'7-}~% ±_~5}-c- 7<J 

+. 0:Fi'-4-"j.9] ;<j)i"J"1l .9]'o·H '<HlAl.§.1} .2-_]-A}(_¥_.fi})5'l-l::- ~AJ-£ lclJ;.'-]"1,};;I ~"1,H 5=. 6"11 5=.-"]-'8 71]3~AloJl-"'l A 
7l7J ::<l-Iill-"]_E_(10cl-'4 ~ 0 1, 4-,;-11Pl91 2::<} _'iL~yt i:11-%-t}-l=- ~ 3J 0 _-5'.. ;,,FJ-5'1°1 °1-'r-•-i~ 4- ~li::J-. 

[008'.!] A1l3~A]oll~ 7}7l"J :<}l1JlAl-'=.(10c)-c 2:<} 51~ 0 ] A}z]-~, -'?i 3J, E}-'?iITJ %- °1-'= B]-1..]-.~ 3,J-',:}_()_3"., 01-'f-ojz,l_ u:]1 
0 Hl rH-"6"} 01 J.]4~. 'tl~. E1-'?i~ %- °1-'= "1,}e-191 ~-',:)-_(J__;;'_ 0 1-'foj;,zli::]_ 0 1 1l-9, 7-}7n} '<liill-"l-'=.llOc)c 2 

'<} 51~(6)~ ~_bl_q 'q 1-2mm r:7 w.g. ~_()_£ 0 1-'f-•iAl-c 7,-:J 0 l ll}wzJ3}q_ 

[0083] 71l31l-"l611E-] 7-}7]"J '<}Ii1l-"l~(10c)-l::- AJLlr'B."11 ~"<191 _t,l__:§:. -W.¾(la) 0 l 'fz]--t[ ~ 6jE-l ~•;']_- 7-}"'a-"ls(2b))} ~ 

~91 °J1s'[ F7jo]__'l'._(30)i't ~-[,}ocj ~212'. ~"§-(4)'°1I f~-8_ 7'-3',~ 7j-;g y 5'.),q_ 

[0084] AJ7l ~ 3j9] .-<}7l"J '<]1,j]J.].§.(lOc)-l::- ig2]2o. ';M,@-(4)_(J_3".,-"f-E7 'i'JJ11 ~217} 0 ]-'f-c,j~ T S'.J.5=.~ ;<}7l"J '<}itJlAl.§. 

(10c)_lilq -e- Z!31% ;;i--l=- A}z]- 3j'cJ-2] ~i:'i2'. 'M{f(.4)% A}-§-5}-c- 3-"!ol ll}'tl-zj-t}q 

[0086] zl77, t1l1J~- "U'§- .':E-l::- L}_o::_ @'l:l'i:l "U'§-_(J_5',_ 0]']'-ojfl til/a~ 21f.(2a)% 'l1l-1i c:II]'cl"11 9-]f} '8-'-!l%.:il'f] 

(RSP)_(J_p 71]~~ +(311), ~f<72j +9-J +'<M~ ¾ 0 131-711 ~ T 915'-~ ';:)7-7 '1:1.-"a~ 7c:i. 0 1s- 3>fE%J3]-ocj Al.§. fs'j 

F-Rs.. 31%-~c:}rS12l. 

[0087] lll73~ c]i",-(2a) 0 l lll73~ ~.:g-';_) 1!+, Felli ll]-"a~ 21-1".-, 61]¾ %°1, Fe-Si-B 11.-l::- Fe-Si-B-Co ~g-o_'i'.. 0 1-'r­

oj~ 30um 0 1"6"}9] =,~~ ll]"a~ 2]-1"_-% 'l1]__§_ c:»l 1cHl -"'1~ ·j::r'-!J%.:i7.',1:l(RSP)_(J_3"., -<115',_"6"}9, -'?itil--l=- f"Hr¾ 
~-& 4- s:JS:.~ •"1%-B lll-"a~ 21-1".--& Joo"c i.117,1 6ooc21 -&S:.1,':l~ci1;.-1 Jo¾ LBAI 2Aw *~ ¥7-PJ '~)"121~ 

"] i2-i::J-(S13). 

[0088] 0 1 11·?, ~·"121 1I:--'i']7l-tc- llHJ~ 2].1"_-(2al91 Fe W'=l 0 1 ~%;,;121-£, ~.§'j-7} ~"!]-5'1;,,;l U-tc- -2.x. 1;§11"11-"1 °1-'f 

oj:,;lE.£ ,lt-~71 ~"1lA1 °]-'f,ojz,l_ ';M.fL-c \};,.:ii., i:1171 %-"1]A7 ~z12i~ ~t-E3}ocj5=. lj-'-lclJ3}r:.} . .'£~. '8-fi} ,B1_-~7l 

.'£.,=c- ~J:: t'--'i'l7l"1l-"-1 '?'l.:-<1217} 0 l-1·°1~;,,;l4x %W.f} ?s ±.{--1°14 1;-,'1 tJl.:<J4_ 21-12-91 '1°7-l--£_,c°: ~~3j_c,_s'.. 7<} 

ol7} 'irti::J-. 

[0089] AJ7l~ ~;;12-l -&5=.:1 ] 300°( 1117<l-<;>l 1H f{"i,}-l::- -4'-;<}{t _1;1__i::} *.& -1¥-'-l-*% Lj-E:]-1.Brtj ~;;72-1 A]{l- 0] ~711 3:::.fL 

-5'1-l=- ~71l7]- S'.{:V., 600'C~ 3'.yt5]--c- ::;:)-9---l::- yt~.~i:.'1°1I -"'ifiH -'\'-7']-{1°1 ~-7-13}71] yoj-7-cjA7 -'?i3}-c- -y-7-h'l,% 1-} 

- 11 -

Petitioner Samsung and Google 
Ex-1004, 0108



·1:1{b? ~"ct:'i %-f2'.t-L -M-IHo tYt'°'[Y[2-i'r ~-(I, %(0Z)-l:z~ lk[r1 ~-9-[o llot1?vl-2¾ 2lk-l?~ %~ s-"ct lo(0Z) 

/z'E lk[;:1 llolY% -b':t'HLFF[ ~-g~ -i'l-? '-b:Jz c '(S1S)-b-w-lYR· %f,-:-& 3[oll1.[J:1{2 -w-f6- ~-rn:fdo tfi -rn:&~ 

'~f'tfJI [lo[Y% {1':%[<' ~lkt'?.~ 2(B0Z)[Y% lolo{Y (0Z)-1:z~ Mn ~(00Z)"3[Y~d'2 E.\-lc't'? E[o[f2¾ '[:.y-t;:,{11 [t,,O!O] 

'-b-l,?-lJl\'r {L{g:f,c-[o loift;i Br.:it'? E[o 

[12-£ 'En;~ ~~y~ [oTh-E'--li ]ii}f [o3[Y [lo[Yt2t'? Elo[l2-£ ~(0()7,)3[Y%P Bl2t'? Eloll2-£ [L'.tV 'lo-'o+1 [rnrol 

·-µto ? -¼~Y{h {i'.[fx¾ ~{-8{L'.% [o ~'T 1t~fo ro{-8{L'.% {L'.[L'.E [o(0Z)./z~ 

lk[J:i {2{:n [lo&~~ 2k lo(0Z)t'z:z lk[J:i {2{:n [lo%¾ loCOZl-1:z:z lk[J:i '--id~: fx:fv,bclo -inl2t'? E[o[l2* ·-w-,1:i [W[()] 

·t,B lk[Yk,[-h [o-2,f'y[fl'{'? ,rt=, lft'.{-8-E [Y½ lo-liilo lo--;;1-[? fi:f>':[fl k,[5-l_g:{Y [o;;;-[? fi:f>':[fl ~ls- lk-l,?-ek 

& lo-i'l--& --;5(E0Z)k~ lo '~[5 lft'.{2-~L"'£ -[,-::(B0Z)~Y% llolo{Y (OZ)t1zC2 [k[J:i ~(0QG)3[Y¾P2 Bl2t-'? Elolllit [[OTO] 

'{:l[b ~ ~t'd'? ~l~L-i'i- )'$-fR -\.W,[L'. [lo(+UdllTI'.J APP3Jk\~lo ~[,i"fy~y 

~,;,[o [lo{',d,-::{:c ~-zrr {2{:n [lo%[,o~ %t'2~1f roCOZ)-1:z~ [k[J:i ~'* [lot'2t'? E[o[f;_i¾ -'i,'-(BZ)itt-2 \H:cl[l '-w-:li [OOTO] 

. b B lit lo~ % fy Th-P- lo-s {:c-½ ls- lb llo 3 [y le ln lloi'Hdl" -l"ic ::;:2 ::;: h· l2 ll:1::;: l-8 [:.y 

~[Y{L'.% %-&kt?t 2r:1[5fyf-9- ~:'ip- ~[L'.E lof6-f-f1 rnrnz ~ rnnr,,-& -'i,'-(OZ)-tz~ [tdrr lo-&-b [o(BZ)itt2 \Hdet [6600] 

'-bB lft'.{-'?-~Y~ {L'.(B0Z)~,% ~liolo{Y COZ)-1:z=z lk[J:i '[-y];'il=,t;:,-i'l- ·2--oCOZ)-l:z=z lk[J:i lo-&-b lo(BZ)ii-l;:t tz 
f,dfl 'loU {o{Fl El;[Y:'i llo01 :'i t,'i[.L[Y{i:r-% "3"(0Z1'0H)l'?i~ E[o[f;i¾ Zlft'. )Ji. 11ft'. "3"(001)3[Y¾R:" 'lo-v {olo [8600J 

'{:1(¢,? tHY.1:- 2(vZ1lt2¾-i1IK ~ls-l'?Kfl ro-l-81~lb {o 

(ZZilt-2¾~.g. '-[o(ZZTlt-c¾~_g. ~t,i"-l'?Ci~ lo(9ZT)1t ~-,1:- lo?i't H'1lo 'lov ·lo{Fl Es·[y-::S- llo6 3 ~(0Z1)[-,; 

{';c: E lo lf;i¾ Zlf)". 'K(¢> ? ~ fv.1:- 2(vn) ['2¾-6-K ~ r:'i 1¥' Kfl ro{-81~ lb {o( 2'.11) ['2¾¾-.g. '{o(ZH H2¾¾-.g. ~ [:,i· 

fyf-9- lo(9H)~lJ lo-.:'.,,-1-', llolitlo 'lov lo{R ht;[y-=.'t llo8 3" 'k,% -!g-[p;, ~(OH)['?-& Elo[l2-£ 1[1l'." ¾~lL'. §[y [L.600] 

·t:i.B lH2-l"'* ~~1-f, B;t2-i'f ~-9-[o [lo(1S'Z1)% 

-1.?~ Zlfl'." ~ LlPL B;-[-z~ llofu~fo -vCOZHz~ lk[J:1 lo-&-b Bl,:t-i'l- '--&-~ lo ·t:i.Qly[2-i'f 2--o(0ZHz~ lk[J:1 lo 

?-b %(BZ)it-t2 l'H,dµ Mo llo~lY{F% ~COZ1'011)l'?i~ Elolf;Hi Zlk lJi. 1lk ~(OQ1)3lY¾~1: R¾~1: 20~1: 

{'?7 lo(v)-£& -:Z[2~ {o(S)nlolf:1 fufo ft (BZ)ift:' lzfdfl '(1)-£& ---'?R 'k,% -§lls> ~r.:'t'? Elolf-;1¥, IL'.i'?,- [9600] 

. (vTSJ 

-b-w-[yfy ~t'2t'? Elolf;i¾ 2lti-i'?, -w-l?1h- ~(S)nlolf:1 ~fo Bt'?1h- lo(v)¾~ ~[2~ llo~t=1 'E{-8[?--g- %(1) 

~u- ~R llo~fo 'Fo{,?--§-['t 20¾{:1 lo?¾ +~Rs- ~:li {':d %(BZJirl2 I?fdfl Ffv--klo {L'.t2t'?R> 'kfvlo [~600] 

·-µg; [ti{¢>~ ~fo½[o {L'."Elo[f~¾ [Ii~ l[n 

~[yfy ~l2t'? Elo[l2-£ kllof:c-R:- ~-¼ k,[5 llt{-'?-t0L'. lof'y l{' j;'i['z:'k,-½lo {L'.l2t'?R> ~ii-l2 Fx:f:clfl [L'.t'?,, 'lo-'<,f:i [t,,600] 

·t1ts{L% ro{-8[~~ lf-l llo[[i,-½ loi\'[2 

~'§-{:c-,1, lo(BfJii-l;i lzfdfl '~{-'?-%-[y %\'L ~-[2: ~rotth wnss ~ S1 {L'.l[iL-d,- -'iJ'-(B2'.)if[,:i lzfdfl loibffe if 'Wr:i [\.:600] 

· {:1{-8 lz-r/,{R lo R ~ t,i"~-t\ -'i,'-{z 

[Yt'2t-'? i=i'to~ {L'.:'i-'i,'- r2l-'?~ 2lb{R 'E[5lJy llilz [o-{}lY[2f'? ~oPt -{L:'i-'i,'- r2t¥'~ ·ti.to tdf"--a- ~k{opi_ 

lli-l,?-kTh lo-s-{:c,k- [l-9-lo llot2klz>b': +t f/ +~ti,:~ ~J,00L 'Kfo {i'.lk-a- ~[51Jy lfitz lo{)[Y t2t'?R> lrto 

t5 [:c[zfvto lo-s-{:c-½ ~M'&- {ofcl lz[S'fy[y l-8-tr¾ lofHdz -::s;:t,. *~ To-iultl J,00v {L:'i-'i} [.:1t'?~ '--&-~ lo [Z:600] 

. bm {L'.lol'? 2ot'2fx:fy ~-s{:c-½ lo3 lY i=i'ttcloR-=I' 3~ ls-Th~ 3l2l:cfx:fv-½lo [Lt2t'?R> kllolL'.lt 

-i'r -W-iv 't,.~;ir '-bl2-tz-&{e1 [o\'L ~kfv-½lo tY[lo[L'.f6--i'f Y~ k{2-{n 'p{-8-;f.- l:c{-8tz-&{e1 t-Y[loi=i't".? Tok-i_z[y 

ty~Lk,-½lo {L-@[y ful'z:'fv-½lo {L'.["2 t'?R> l-'dioS, [L'.lb 2r:1lo{?,[o %+B0L lot%i~ lo;i.'l ~lL'.f6--i'f l2 t'?R> --b-~ lo [!600] 

·cs1S)t:1-w-fvfo "3"3[y--~[? tHdz -::s;:{, Bcfv?2 loflif,,_~ -:=s;:-\:-i_ fw2oi'-l>-f-9- ~l?t'?l-'¢ -f';c: 

-[:c,1,- Io% UIYZ i'z:'fr- -i'l-02 lvllof6-~:5~ loJ,00L i:cfr- J,oov ~3lY itl2 B¾i'2 ~:5{¢> -& %i<, %%-1:c-s- ~ 

-l,?-1,$-- '~1{.<?-~lk 2o(dSil)~E%tt1--2- -w-lo llof'i.br::;: 3LF=1 %~le' ]9--f:clfl fs,-[E't--2- lo{.<?-lo rnnos I;,-k,-½lo 2O.g.~ 

qN-D'.J-8- 1S-d.'J 'k,% ~lls> 'ifp 'f-}f:clfl [rLdd '*~ D:fv-½lo --,5O.g~ !Hdz c.c;t,. lo(EZ)ifp ]H:clfl '-w-:li [0600] 

'b\5~-\-'i "o'-i.zlyr;if'? i,'l.o~ {,-:: 

=ii'- r2kg, 2lb-i:?t 'E[S'lJy lfirz lo-{}lY[.:'t'c' ~Oft {L'.:'i-'i} rdrg, 2otS:-i:rtrt '-p'f¢, {L[fl'."-ty- ~19-"E lzfr-{=1. 

L8LGL00-8L02:-0L fg.~HC~ Petitioner Samsung and Google 
Ex-1004, 0109



- 8L -

·t.1'(f? ~%{Y ~3lY fnl2¾ ~ 

fo-,ldo -~dL? -b:-Rt-i'H'y{L to1t{L*E -viZ {o3::;:'[:t[iy '{t-i'f [f,;fy{,-:j;;, '{t-i'f -Ee~ ]H,dR ~(C\SSfa lYfy{LZ[fl-'. [IZ:TO] 

·1:i{f? -m%l,2 %% 3 ly (lJp!AOd ,{O]]llUUJd ,\]O[ll)ddl/1 ~:Ii 3 ly (1\0]]8WJJd)l02 ]'hl,I -W?-6-- lofy~ 

fy{Lj;;, '3lYifr2 l'Hdrt ~fo~lo 20.§-~ f1f,cje;-:-:,:;:f-i ~:Ii .g_~ lzf,drt -j.Q.[L.f, ~2(B<;S)3lYfy{l-'.1[fl'. lLfy [oz:10] 

b 
[b? -l2,fy-r1:: 2lt:ifl1. =1t2nlo{s -j_Q.~::;5? r-0{'::Fof, %(::><;S)-%-lc'lf-: lblo{y (C\<;Si3lYfy{zZ[fl'. ro¾{z-,1, tl:'. -'3--Ft lo 

¾lLk PR3lYfy{LTlft lLi'\, [o(ESt;)3lYfy{L1lfl-'. to¾lLkE ~--HSt;)3lYfy{L -tn-h=t · lof2'. lo{R BdY:5: lb8ST 3 [61!0] 

"-b'(f ? 
~fy~ fo12--%{Y ¾2[l-'. %lo flzly:1, lloC\SL :'i lfc 8 SL :'i ty23lyfy{'L {n{R ~-3lYl~{f'. Kli.{L ~{:n ll<>lh{ft if [81!0] 

"{:::1'[:S? {b %P ~{2, lYr,{,i:ti't lo-F,l:lo lo-f2: {0C\vT :'t ~(OT)-;;ilylli:,{0 {~l;:{L ;;;{n lb['h{ft -~ 'pto[b? {b 

%R'. tsW:ti't lot<\:lo k,[5-!_,i:-jy loif[;:t lzf,clrt fo{!?--½~ [o-ifr+ SM¼ tolo{Y %tz--E 11n Rilt:i-1°, Isl;:i-i'r Sotz 

Cf: lklu to+t:::1 lo"i:(-[;:t \9: t-HR 'lo-v {o{R PdY-:S lb8vT ?i -&-fl, to(OOZ)3lY~dY }J, -[ii[;:tk Elolf;i~ '{J':~ r [Ll [O] 

"{-:1t,{2-ir-2-~ -liit3'7lf:1 :'i~ {zlYOZT klb%S8 :'i~ 'J,c;g Ti?- r-0{.slb lb(OOZ)3lY 

¾P2 b~z2, kl'f"k -l}f',-:,'?- 3lo[f1[,:t-[2 ±l;:il-l::'. Elolfl£' toron3lY~{f'. i°,dL{'L ~ln lbiit.fR- if G:folO klblLi°v [9!!0] 

·µ½ loR'. ~{!?-klft Fo-l!?-[?let %~& ~R toRi1f ± W2-R,­
{t'.'l;i[-"{'.' 1 i-@.ff-2-li %fY-±r,'tl::'. ro{!?--l-?_Jri %%!fr ~H ;=;t{:::1 i-@.rb ld!?-~H %(T)%tfr ~H lbi1d<, toCT.1%fi\: ~H 

~lli{!?-(zr/,-[cl 'k-1:2-1:n °P[b + rHd~- 101°,~ ro(1l~& ~R lnl4-:: %f,c-& [;:t[-"{'.' Eiolfl¾ 't-iot,{!?-lYlb % 

]:'; ~-12--t?k -;;ilo[f1[11{ii ~ Flolf;i~ £'012--{'?11 lb~(o to(Z)-;;ilyfy{z'. %(1)%\Ir ~H to[iT ~klHolYR° [/{?, [t;![O] 

·-µ~fo-½lo {L-\§.t'h~ 2Wl100Z 

Ril,-:fo-,1,lo lo&lolrt[d[2 '[,:tlz[L ~l!L"ck town7,1z fOt.\?-i~rt -'o-(v)¾\Ir CZl;:iIT> i.ft (l)¾\Ir ~-R lbfL ld,-:fo-,1,lo 

lo&lol~t[n{2 '-6--~ ~{-8%~,;:- ~(9Z-1Z)3lyif[2 lzfdR ro{~9 t-Y23lyfy{L .\n-ln lo-{2'. {ES :'i ~klbfh{ft if [rnol 

·rn1sJ-b-G:fo½lo {t~%ifl-'. fots-&{t ~ti_li::;:c 2 ofvf-9-

{0l/E Wl.:f\Ir lb=i% {oY{~ ~l5%{y lblLlt{Y-b} ~(01)3lYlr:<{l::'. KlL'.{Y G':ki½lo {L3lolf1lr1{2 H<, '20-fr lz:irol 

·µa lliti it::;5?-r1:: ~{.\?-[Lfet %%¾ ~ {,i:-jy rc,(BZ)ifr2 lzfdrt fO{!?-G:¾ ~(BOZ)[Yit tolo{Y (0Z).\z::;5? 

lkln 2ol,2-;1hh i';dz lo ( TS)%-l'? ~Zlfl". {J':(ZT)%-l'? ~ 1 lk 2lt:ii'?, P, [2°.'r 2o(OZh'z-=F lkln to~;o{:i lo (BZ)irl;:i 

lzfdfl 'lof2'. {o{R Islv=i lbS1 :'i ~(01)~lY?-¼ {E{z[,£ '§-{:n Mhffe if '\=nl:S:2-R,- lof,,_--& ~lolrt[d{2 lL'.-f> [mo] 

· f:::J{-'1-lzi%{R lo l:L ~ ls fyf-9- ·21-'1- lo %0<; to ll&-k ( 000)3 [Y¾ P2 -viz{} 
tolo{Y (OtZ):[,:-g-fo{L'. *-12-- {o(O<;ZJ:ld,fo{/ -g-{?, ~11 rH1{?, 1-9-i°L-12-- {/[ll-'.-g-i~{L'. *i°' iEt lz:{.): tolo{Y (OZZH2 

%fo{LZ[fl". {o(OTZ)[2¾fo{LT[fl-'. ~:5{b? 1%:Fo¾ 2( 8 0Z)kl:t {t[fl-'.i?~ rc,(1Sl¾l?~Z[fl-'. {l':(Z1)%[?p;cTlfl-'. '{Q.:l:i [6010] 

·µ{.<2.t-zf,,{R lo]:'; ~{7 ~ll,L-4, toiO,,lo %0g lRll:1 ll,L-4, toil-le [?fY[R ~ 

:'i[b? ¾Kr l.<2.-i'r¾ ~( 8 0Z)M¼ tolo{Y -~h'z::;5? lkln ro+f:::J ~l[t;:-6- ro(1S)¾i'?~Z[fl". {l':(ZT)¾-l'f'~T[pc 'ri::-t2r [80!0] 

. ['.l[b --;:, fi%{Y ldlt-l'f'~ fy"}[iR, ~[5~].i't Ri 

{2.{L %l'b "td-d:s-%{Y {L[fl-'.-t~r" {2-2;-{L lofulfl ]=ti{2fo{L'. klb-i?-{/, -'i;-(1S)¾-i:-?CFzZlfY t&(Z1)%-l'?~Tlk 'klblLbo [LO!O] 

·µ15 lli-!2--

1tfu "3'(80Z)H-,% kil=>Fo¾ 2(BOZ)[,% {Llk-boF>c -g-[t to(TS)¾-GFzZlk kfbl5fo{t {L(OS)nlolf1 i=tifo t-2¾{0 

-b:&Fo% -;5cuoz)kl:t {L[fl-'.[?p;c -&Th to(ZTJ¾l?f}1[fl-'. [yi=,'i[5f'o{,:: lo<zT)¾-l'f'f}T[fl-'. to(1),%&~R Rili[Y-b:-& 

~(ooc;·ootll'f"{~ 3lolrtlrt-/? "¥ i-@.{t'.' %Ri 2:'i-'i:; toao8 [YH, oc; ~:Ii _:ih'v ~(OOZ)3lY¾P2 Bd2k Elo[f;i~ [90TO] 

0

P[b? B%{Y loR,tc! ::;;c[fln fo¾ ~[5fy-r1:: 2(0<;Z)Hi'.-g-fo{L -g-{?, ~l=,l0[fl lli{!?--2;:{L %lo 2of.2-1°etlz? 

lb~{?, to(Ot?,)[ll-'.d,fo[L d,[$. to(otz)j,:-dffc,{L d,[$. 'lov to{R \5lY?i lbZT ?i 'K[b '7 B8R" loFol=l '?[f;i 

n ¾ ~[5fy-r1:: 2(0ZZ)r2¾fo{LZ[fl' ~[=;[>:'[fl E-6- %lz{z f,cft {o(01Z)[;3¾fo{LT[fl' iEt (OTZ)r2¾fo{L1[fl' ~{? 

L8LGL00-8L02:-0L fg.~HC~ Petitioner Samsung and Google 
Ex-1004, 0110



- 17L -

-blo=11\D.fu ~,!d,o R ~'2:,1 t,.[11-R, R,-b\- Bfy 

~ 2ltdt fo-\2-.%{Y ~8'.ld.>l {L-b[f.1.{o %[L[,i-:¾ 1Y-a- {op[f.1.{o (SU0]l8JrnnwwoJ PJ81J JB8N)'.l..-IN ~81 ""5 'frr-i-2 [8€!0] 

·t:i-1-2-lf"Fo %foFei. ro{!?-8.{i::: %lf ~{!?-I'.' 

~ lb% (L)([,.p {i:::Z)r,'f3.Hfl ~ -\idL 2($: [o[L.(t,_t=\ lb~ lo~{'L'. i.Hd&. t3."ft2[QIC° {,;:T [o[,;:-1.~I,,$ "{rr-]z- r [L£!0] 

0 -P[6 -c;- ~-8.{':'. ¾[fz¾ ~ffe -l-2-To[L [bnU8JJD'.) A:pp3J.g.r,;-:{o ~[=ify[y 8sro lb-&lL{ic: .g.-g {2-[n HHo~ 

-'§-t,;]=u}I loit-[2 llslo [bt2f,;: E[o[f?c-£ [b[Y·& ~~{L% lo-s-J;: ~f'i'.r.'f'i'. ro~~{?,- lo-n':tl '[lslo lbi'~-lfl-r1:: -lg-(Z,) 

3[yfy{ic: ro¾-b E;[2-i'l- 2o(0Z)-tz:;2 Mn lo+-b fot=it2k E[o[f;,¾ ~(Q1)3[Y[tnk f,dL{L roi'hffe if ·~ [9nol 

·-µ15 ll-tY6 7 ~?-½ ~{li{ic:[,i-: \s-1:i\Ir [i'l ~{!?-[s+ %-3;: [L R¾ ~,Ir ~{!?-B.{,;: %f~-fo ~[,;:[n [lo(00L) [L[L{it-8. 

81~ 8sto [b-&[L{, .g.-g ~[5[Y-{tt ~ti Th~-r1:: 2olv-ftt rn-a-l~b"'.[e! %.!C';:[L [,i-:¾ 1Y-a- lb[L[L{a-8. H1~ -H,,: 

~[5[f!,_lc lb(S)tf[[i r,:tfJ.Hfl [o(00L)[L[L{a-8. lb~ {Llt~~:z [o(0LF:::i[Y[f!i{"c.'. -&[L{L {i':(9rn,"J'C {"c'.Z, "lo?,:- {o[Lfy [snol 

"{:JP.b~¾ lb(L)([Yb~ {i:::Z)r,if-ciHR. ~for>' ~b- p.~g-- 'pt{!?-i'~-:rr ¾(%-f<j [Y[";-[Y:':tl[t'.~fy ~-12--~ 

f,-: s.g.tz %rof:': .g.i'.' {2.[y-Fe,_ [b(B9)Th!':' r,,[o{,F; lo(9)~g: {-,_:Z, lb-ih-fr. lt~ir ~lb(001)[L[L"f1B. lb~ 'J=n--l-2- [J,£[()] 

"b~-c'2,l,-:: -=.'JR'. ~~[!?-§[y EilYt'?·k- lb-\k[L 

r-0-l'2-1YF,1, 2lt:if@ fcl.t3.lo \D.& %ft2 -wit 2ct[o R'. ~t-2-Iv+ %~ [,i-: 2O~-a- ~(B9)(t1':' TT, [o{li::;;' '-&-i'!L lo [1:nol 

·-pyb + Btt'!'z 2::Zi -0l-CT't 8s[o lio{i(Hs 2·obit0tt{Yf'i'. %(B9)R,E Thlo{li::;;' P2tz lionlo[l1 \D.fo 'fo~ 

~llo '3[Y-l?b"'. lo·b{-'?- ~{-'?- %Thk, ¾R,~ lblvH1 (Q0S)nlo[fci. Flifo {i<::(Q9)-i_i'r[L [,-_+ fy~ ~(9)(t1':' {"fZ [L{?,-- [z:nol 

·-µyb :5¢ f'ctY-r1:: -,s-(B9)R,JE f,o[o{li::; 1':fo-½[o 20 

-E,--?2 ro-l:-i-\2-. -=,fo-£ fol½{3 'f!i.,f½ 'R2t'z{y lb(Q9)-(1[L ~fo~lo 2[Y?bY-fc,, ~-[2. {o(ld)-=i"lnlol2~ lo?,: {o{Fl 

-Fi.-\3.{c lb91 :5 ~(9)R,f"' {i:::z 'fo% ~llo ·t:i{!?--c'2,{L %-!Y :5\L ~.rz ~ez-r1:: !nfo Bk~ ~(9)R,f"' -!i:::z [Lf, [,nol 

. b[!?--c'2,{L ~% -=.'JR'. 
-==H=ikHfl 2ofHt1 il--b B['L~ lblolo R'. ~l:'i[dfl lb-klo r2fcJ.hfl ~l~ro [1::z ro(01)3[Ylb:k -&[L{L -\.2-[L{?,-- [onol 

·t:iB%-!Y 2itJ?s ~{!?-tfllt'. ¾(L)r,:tfJ.Htt ~(0I) 

3lYlfl\{"c.'. i_~[t'.{-y Flil5f?fL lb(00T)l/°[t:{a-8. lb~ {t'.(<:;)[:8f,L [?f3.H8 '-½ Bt,-k ro{!?-%{v it(B0S)nlo[fc1 F/ifo 

[lo (S) tfl [t'. l,:t [J. htt lo (001)lL lL-/t G. tb ~ [o?,:- {i':L1 :1i ~lf~ ~ '£ [o(Ql)"3 [y [b:{"c.'. & [L{L"'. -\1': (9) R> l': -{-,_:Z, -\.2-[Lf,- [6Z: 10] 

·1-::1-\2-.-c'2,1L -:riv ~1!?-t~--k %C9Jfo2 1"z tolLiz-¾ 

1Y-a- lb (S)n lo lf:a \D.fo K {!?-k [fz: %Ct)¾~ ~ r2 ~ [6(01)"5" [Y lb:{"f i.~ lL{ic: lb [Y fb ~ fttt;'! ::Z t,. lf:a{o [Lt'<, '-\.2-:li [8Z:l0] 

"{-::iThlY-l.?k ~H)'.-Ezln lb(tJ:)%fi'P2 lonlo[f:a ]=ufo [5{:c""i" K[!?-k[f,,: -i-(t)1})Ir "'2[2fc,- ~-k--12-- [o(OTGlYlf!i[>;'. 

-&[L{z 'b:t[=i-l'f-k [o(9)rt1"" {1::Z, 2.¢[Y¢ ro [L[i2-¾ 1Y-tr ro{.s%{v ¾(Q0Slnlo[fc.1 \D.fo ~lb-k-t.'v ~~~R b,(01) 

3lYlfli{"c.'. -f,dL{L"'. ·11n s:%tl2: lbln~G-7 lolL[i2-,& ~--a- {L3lYlflil,;: -fdL{L"'. ~ln lio~{l',. if '\D.-\2-.K{} '§-9l :S [arol 

"{-:ilo:':i"lY{Y 

8-"--i'l- ~fr.pt,. %R'. ~[5~]z- [lo[L[L{iLG. tb~ fo[5~:z [lotfl[i r.:'tJ.htt {Lli:::&G-? %lL[i2-¾ B-,1, [691 :5 ~LT 

:5" ':S"lY{Y Hs-i'l- ~H-i{:i-l:1 "3"'E-r1:: Ek%R lbl-.;:-1.~\-.;--c7 lolt'.bY¾ 1Y-a- {t'.3lYlfl\{"c.'. -f,-:lt'.{Y ;;:.::{11 lbfh-[ct -;;:- ~91 :5" l9Zl0l 

·t:i-1-2-i'hg. lio{!?-[o ro-19--K 

%- %LT -:ri ls 91 -:ri ~'F-r1:: lA§p lbl-.;:t:G? tolLR¾ bY·i't {L~lYlrrr{-,_: -1.~lL{L"'. "§"-{11 Hh~ it- ¼lL-1.'v ft,¼ lc;zrol 

"-b-\.2-ldfl [b-E,'c[o ro3[Y lHdR 

lco{!?-fds 2li:1fs n-½ ~3lor2l1£ ~12 lo-s{lc'.-½ 2o~lb-fy lco-\2-.lfl lb3lY lHdfl '-;:;, ·µ12--"'°'[L :SR'. ~-12--~ 

::Z ~n½ 3[0{-2[1,I ~(qgz)3[yfy{-,.:Z,[fy lo fu~ ~{w[,2~ 2ofdtr[,i-: ~(B<:;S)3[Y ~y{L"'.llfr lb-kro lo(B<:;S)3[Y fy 

{lc'.l[ll"'. lL-t.'v ',:r:{~%-{y ~-ci[Yirr,:t lHdfl loPt:tn. f,:R> [lo-.1f-fo$, ty2(BSSh:i[Yfy{lc'.l[ll"'. 'lo?,:- {o{Fl BlY:'1 [loQ<:;[ 

:5" ~(gz)3[yfy{Y -In-let ~-=:i[2"i'-l[o{-'?- '-&-FL ~{-'?-%Hr lb[Y% %S\:[L [,i-:¾ 1Y-a- {o'.l..-IN [b[L{a-tJ. Hi~ '[0·½+1 [t,Z:!O] 

"{-::1{!?--c'2,{L [o"frHs [b[Y 

% fo-\2-.%{Y ¾3ly-~ P \?f,-- [R ~2O%[Lbi'¾ B--a- F{!?-%{Y ¾3lY 3lo{;ili,I ~lbllti{"c.'. -&[,,:{le'. %'.l..-IN H-"-lo lb 

w.%-!Y ro{!?-¾Pt: f3_[oll'1[u{c ~3[Y 3[o{c[lrr -'i}-p,_ {L:5-p[o +-lli~ {o3[yif[? t-2f,:[fl '[Y·,s-(qsz)3[y('Y{L"'. Z,[f,,: 

~ Tlf):" ~(<:;S)3[Yfy{L"'. -ln-CT't f2"3"l2Fi"lo{-'?- '-&-fi: ~{!?-·'Hr lbhll.- %-2;-lt'. rY¾ fr-a- {o'.l..-IN lblLfnB lb.¥ '¼:li [l:Z:lOJ 

L8LGL00-8L02:-0L fg.~HC~ Petitioner Samsung and Google 
Ex-1004, 0111



~JH~o-1 10-2013-0072181 

[0139] NFCS'} ¥~ ¾:cs_ 71"6% %Al 01l y 15~t"}7l ~~· *"l:! 'i'}Flll-}(40)~ 0J's':1 71.:ca. ?·ct¾ ~~ FPCB¾ A}%t-} 01 :ic~ 

.s:1~ 3:1°1 ti}wzlt-}q, .::.121 1+. ~ W'll-"1 *~ 'i'lH]L}~ 0Hl "1]'{}.S:1.Al \'i.:il q_g ITJfB"l 7'-3':~ 7}~ y 
~q 

[0140] 5=. 18% {r.:ilB}tcl_, *~ 'i'}El]L}(40)~ oj]¾ %°1, 7]%(49) ~oil NFC 'i'}El]L} 51~(41):ir} 1¥-~ ¾~71% 'i'}El]L} 

51 ~ ( 43) 01 Wl'll f@"il "'1 "1 91 i::.}. 'cl-7] 71\'r( 49) ~ oj]¾ %"1, 0J 1/I {l ·~ E1] 0 12.£¾ .A] git "'F- 9J_c>_oj, NFC 9J.Ell 

L} 51't/(41):ir} ¥~ ¾~7]% 'i'}El]L} 51~(43)s"c :,;JJ,}lcld~¾ A}%t-} 01 1J.3f7]%(29)"1l ~"il-'8.ti. 

[0141] NFC 'i'}c1]L} Si~(41)s"c ¥~ ¾~7]% 'i'},1]L]- :'i:i.~(43) _t;i_i::} ?,ji}y t:B"'1°] 3f7l rq1~01l 7l'\'r(49)9.] 91~% ll} 

4 P]..\11~ .J,-1_*91 3JA}Zj- ~.JJ·.03. _r;::_::s_.1-3 Jillti.0 .?. ~J,il.5'161 ~:i7., ¥~ ¾::s_7l% ~El]L} "1~(43).f':. :cs_~ :cs_ 
1f 0l _8_ 7'-S:l 9 NFC .!;l,I:f '5ts"c ?Il}y i:B 67-& -"}%t-}E..5'. NFC ';'}01] 1+ 51 ~ ( 41 ).<'] tB ~"11 NFC 'i'},1] 1t 51 ~ ( 41)-"l 

~*l,l_q 1n!s"c .1,-1_*_0_.5:'. 0Pr-61.Al9 i:Hsq' tj~ ~1g91 5=.::;,1_.Aa il111U. 0 .~ ~.J-j5161 9Jti. 

[0142] .lc}7l TI'~ 'i'}E1]L}(10)~ NFC 'i'}E1]L} 51~(11):ir} .r;'-~ ¾::s_7]% 'i'}E1]L} 5:'.~(,13).01 ~Z,"11 °J?CJ TIJ~-'8. 71%(1 

9)91 ~½4'011 44 ~~91 Ef0 l'a'! 1;17-l(41a,41b)(4:~a,4:~b)7} ll]]:'\l.5'161 9]9. 

[0143] .JJ7] NFC 'i'}E1IL} 5:L'H.(41)91 .'lj~ 4~s"c :.s1l1E1P]'4. BAH41a)"1I 3l'i3 'i1~S1.:il, i.l1~4~s"c 5=.~.1-j !:"J'-¾ 

(45a,45b)% %t-} 0 j ;;]','l-(49)9.] BH'fl.011 "J-"hl \.:1.A 'i'Hcl% ilHJ;J(.£-"'151;<1 'BJ:%)% %t-}01 7.1]2E1Pl';'J ',f.7-}(41 

b)"1l 'i1~-'8.ti. 

[0144] ~At-};,Jl ¥~ ¾~71% ';'}c1]L} 51~(43)-"l 21~2}~.g. 5=.~.13 6-'f-¾(47a,47bl¾ %t-}01 1·'''1-71%(29)-"l BHtc! 
0 11 ~.J-j,B 1;17-} 'i1~% JI11tl(:i=.A]5];;,;] \'J%J% *t-}01 7.il3E1Pl 1J B7-}(43al61] ~~5].Jl, i.J1~4~s"c _t;:.::s_73 6 

-'j'-~(17c,,17d)¾ %B} 0i 71%(19) "l 11H tel 01] ITj .13 -'8. BA 'i1 ~% JlHi(.5=.Al s=] "l U% )% %B}01 ;,:1]1F7 Pl\'! 1;}.A} 

(43bloil ~~-'8.ti. 

[0145] .lc}7l 7l%(49)s"c Jitc!"1l 611¾ %61. PSR(Photo Solder Resist):4 7c{s"c 'i'}E1]1.} 51~ ll]11cl% -1,l_.ft.3}7] ~~ -1,l_.ft. 

14°1 f@..Ca sit-~ 7} 01 ll}w313}i::.l. 

[0146] NFCS'} ¥~ ¾~ 7]~% %A]"1l iH%3}~ -1-9-, -'J7J~ tl}S'} t{ 01, s=. 15a ~ s= 15b-"i 3} 0]1.!2jC:.i@ 7-HJA].§. 

~ :'z]%~ :'z}Dj]A]_§,~ A}%W y 9Jc.j-, 

[0147] 01"'}"1]!,7~ ~ 1;l}1;,1% {PM¾ %t-}01 J:ilq 1Li1131° . .5:'. ~'l:i~I:t . .::Li'.7L}, 0}cl101 ~AloJls=:- ~ 1;l}1;;191 61lAl6il 

~'4~ ~. ~ W'll"l 18~7} 01011 '{}:,;j.s:]o=- ~i-2c o}L11+. 

[0[48] (<'l_A] 611 1-4. tilji]_oJ] 1-:3) 

ro15oJ A7l'il- :'z}JtllAl.§.~ A}%3H 'BJ:-2c 7a-'t-ct1JJJLo11 1J, 'lI:'z12.Jt-};<1 ~..g. FJ.9.J tlJ.Aa~ 2.J-1".-AJ_§,~ "}%~ "'}7l"J :'z} 

i,jlAl.§.Ct1f,i1.oJ1 2), 'i'J.:'z1i:l2t1 FJ2.1 1-fc,_ .:~Fs'i'l c:i~J,l.§.~ A}%~ 7-}7l7J :'z}i,jJJ-l.§.(tilJiLo1l 3J, 'i'l:'z1i:'.l-B nl91 

L}x ll.7.Hl 2.l~"'l.§.i'r "}%3}9. ~?1]0]3. .:'<72.]'{} 7'}7]7:J :'z}li;j]"'].§.({2"'lo1l ll, ~.:'<12]'8 VJ-"l 1+x ~:o<j'i'J 

c:i~;.,11=.¾ A}%t-t9. ¾c.11°1:cr :'zM~ 7-}7l7J :'z}i,jJAJ_E_(~AloJl 2J, ~:ili'.l~ J7CJ91 L}i ~"a~ i:'1~AlE.¾ A} 

%3}9, ¾'t1]0]3_ 7-'12.]~ .c<:}7]7:J :'<}19]-"].§.(<J_A]oj] 3), ~.:'z72l't[ 47:J.<'j l.}_':i:. :~j_73'fl io]~A]_§,~ A}%t-}9, ~?1] 
01:cz. :'z7y~ 7-}7]7J :'z}i,j]Al1=.(~AloJl 4)~ z.j-z.j- 7.]]-t:3}';;;,I:t. 

[0151] ~}IiJlAl.§.01] ~%-'8. ll]:,;j~ ?~~_g. Fe73. 5(u1Nb3Si 13 .5B9 ~'5_()_£ 01-'f-61~ lll:o<j~ 2~~% 'l3J..§. :'.'::II]\J"1] -~~ 'D'-clJ 

%.:i1.1,'l(RSPJ 0 . .5:'. 25um ¥77Jl.5:'. 7.1l:t~ +, -"'11=. ~c1j.5:'. :;,~1%)3}01 580C, N2 ¾-$171, JJ,]Z) ¥7-}1· ~.:'z7y3}01 ~ 

61-;<l ll]?:J~. 21~- J-]-'=.¾, PET 717.f¾ A}%3}o=- lOum -'r-77Jl91 _lil_.ft.0Mi'PL} PET 7]7.]¾ "}%t-}s=:- lOum -'r-l'll91 °J'fl. 

E1]0].':£(~2j?': 'M.¾ 'l'!S:) A}o]oi] ~'iJ3}0~ 31%-A].§.~ ~tl]3}Jl, _r;:: 8-"1 %101]0]3. :'z72j 7J:'\l9} _r;:: 11.<'j c}Pli..i] 
01-~ 'i)-5\n::r A}%3} 01 lH-11°].'::'.s+ 41']1..11°1~ :'z7i:'1~ 1l-"'l3}97c}. 2"J oj.1J91 i..}x ~1l'fl i:'1.:,1-"'l~~ 31%9} 

u:Jl A].§. AH01l -;J'i]-'8. 0Ji:c! i:1] 0].3:£~ PET ~¾91 °Ji:c!"1l 0}3.~JjJ 'iJ.3f7.1]% 0] ~.J-j,B 3,-[_c>__;;c_ 12um91 -'r-?JJl~ ~ 

s=:- 3:1% A}%Wdi::}. 

ro15:2J 7.il3J-B :'z}JJllAl'=-~ 1¥--~ 1-::s_71oi1 A}%~ ui1 2:'z} 51~011 Pl5\lcc ~".Jc% ~ 0}i,i.7J qi,,~ :'z}JJllAJ_1=_oi1 ~~B 2:'zl 

51~. ~ =t"a 51~£.Al 12.2uH 01 ';_)G1EJ6'4 237mQ"~ 77'6J% 7}7.]~ kiITJ.0 ] ~t'B_ 51~% A}%B}~i:+. LCR Pl 

EM q.73 51~& 'i14~ +. :'z}JJl]A]-'=. -1']"11 -'f];i]A]?l.Jl Qjc 500g91 Ij'-111~ 7};;,;l~ 3l,'l,-';'!.::til~ q7c] 5.1.~ -'i'M 
¾r~~o} ~;,j~ 'i]-~% 7}~ .Jc}fH"1l"1 LCR PlEi~ l:l1181iJ:% lOOkHz, 1V£ iJ.:o<j~ + ~"1EJ:'.'::(Ls), A}7l77'6J 

- 15 -

Petitioner Samsung and Google 
Ex-1004, 0112



~JH~cn 10-2013- 0072181 

[OI 53) .A}¾~ el.Ji!- 2~~ * Ls(uH) Rs(m.Q) z< .Q) 0 
1-1] .u1. oil H No Sheet ) 0 12.08 245 7.59 30 .9 

l:1J.ii1 0-]j 2( 1:11 ~7-1 i'~ i'~ 1 EA 17 .91 1020 11 .3 11 .03 
_,,._) 

HJjj]_oJ] 3( ~~-l cJ~ 1 EA 21.74 605 13 .67 22 .53 
i:!J~-) 

-~ A] oj) 1(9;!.7.l ~ ~ * l EA 21.52 442 13.52 30 .5 
l ll cJ _:-.,_ ;<l 2.l l 

{,j A] oj) 2(~7-pq ul '°' ·* 2 2 EA 21.54 :.155 13 .54 38 
el] o) 3. f,J i!1 ) 

-~ 1,loJ) 3( '€1;,l i:!-l ';\! ~ 3 EA 21.56 327 13.55 41. 4 
ell cJ 3. ;,.,I cl) 

{,! A) cj) 4( ~ 11 ej P..1 ~ 
."n.. •e 4 EA 21. 7 308 13 .G4 44 .2 

i!]] o) 3.. ),1 21) 

[0154] -'J7] .lf. lQ.!fEi ~ - 9- ~e u}~ ~ c), ~ , ,J c.j7} o] ~ Ci7 ]:X] ?J-.g. cl~% A}%t!- .x}i:!j]AJE,(U].u!.oll Z)~ 7a~ . 
•Y--Ati:1." 0 1 i.,!-o} 2:<} .:ii'?J.S!l '?.!'QJ ~-:1_ ,::([,s) ~}.g. 4 ;;1, r.J~S!j f·V I :Xi~0 J !i'to} .AtJJ;;;,J~(Rs) i }.g. 71).i ..:,i~.5l-J 

¾Z:17~l*'ll Q;;l-ol ~ -~l<i"J ';,!£- ~-2-~- Ltc1-,lc:}. 

(01:55] ~7-12)7} oPf-o]~ 2]~.1.).§.% ).]-%~ ~}it]JAl .§.( tt].ui.<>ll 3)9j :tJ~ . .1¥-A·%oJ trcJ-;;,,:'J 21} 3i~9j ~"1igc(Ls) 

;;l-.g. 7'·)7,).:.1, ~~li:!J olJ SI~ i:!l{:;-.A] ~o]l 1-J'H! Lf~ ~ 7,Hl i:i]AJJ:=tzJ% *tfl i:!) {:;-.1,)]=_.9! 7J7J ;(-j~·OJ 7'),;tj.A,J 

:1.}7J;;1,J~ (Rs) ;;l-0 1 ~ -"] eJ {!0 11 ~]$fl 3.;-Jl ~ 0 HJ-2-°'1 , ;:1..sl. ~en 2~~• %~111 9-(Q) ;;l-0 1 ~ -'M {!oJJ ~1~ 

::1.Jll .,_J-*~· 1l .03 1..}1:-l-~c)- . 

[0156] EE~. '€1-*'~7} oJ..'}oi 7d e~~A]~{t A}%%:gj- :,g.;,l oJl i'!-l~AJ~i\1- ~eJ]o).3.. (f' lake) ~ ~})1.j] A] ~({! A] oJl 1).9~ 1 
-7-, 2..xl .it9J . .9J ~~\t~~(Ls) ~?.:- 3.711 l;l!~,!.J ?.J \".t.IL , A}7J 7-H}(Rs) ~k-P.: -~i11cJ3. 7-icl{t t};:1.J ?.t9.l-& U!l.!i!.. 

cl- ~ .,cl 'f(:.>11 i..J-i=-l-t..J-. ~ ;,iJ ::,J'?.l 31~~ o&,g. c-1 ~ .1J~~ ~ ¾ ~ 4' ~A . 

[0157) c-j~oJ. -'JA] ojJ i:,t} f.l]Jil~}o~ i:!-1~-~]§.sJ ~{', "r{i- *c]~ *~*~ .:rr9J sJ %i!7114'(Q) ~-e:- 3.7-ll ~~~}e 
~-2-~- i..]-E}~J;tj-. 

[0158] ..>,j-7)9.} 7,J-01, ~ ~"<! Oil tt}e ;'<}i!j)AJ.§.% T~ * {!7] oJ1 .A}%~}11!, 2;'<} sl~S!] '?.l ~ 1tl,6(Ls)S!]- Q y,oJ 

lf:0}.7-JJL , ;,.}7] ;(-j-SJ-(Rs) ~-e:, 7cf~1:%otl tt}cj- ¥~ ¾7J 7]Zl 2.:,(1- .'I!. '?J,olJ r:fl~- 4,>.1J.:>J}(] ~.!jl-L-] 1'.!¾~ 7-}~SI Zi 
¾~-fr .ifs' ,~~ £.£.~ "i"- ~lJJl Ji!tj-

(0! 59J rnA] <zl] 5-8. l:l] .u!. ¢1] 1) 

[0160] (7-}7].AJ- :;,.}l1lJ-',].9.~ zj ?:lz!¾ ~-§:) 

[0161) {! "] <>11 5 \.~-"'l 791 7'}7) -"J :z},tj].1.).§. i::- {lJ.J o]j 1 tij-<] 49.J. %~~ *~-2-§.. .A}z}~ 1/}.2.§.. .7.l]6::.!.]~.:.1, Bx] -~1 .§. 

ofl ~¾51'\::- 1.-} .'r, ~?HJ ;;.j ~J,],E.gJ 9 7} (P·J-, 91)-, l 2{}.<> .. i£ 1t!_::g.s;j~_O_i:tj , {!Alo]] 8.9J :X}7){} :i<}'-'l] AJ,E.'\::- -~ 

A) n]] 62] x}7J-"J- ;'<}l/.J].,,l.s.(t.]-:r. .za!1!</J e]~-.,,J.s.s] 9- : 5;,J ) s ) ~ .... ,H , 2~~1- 31.~21 ~-'J-:v} %~~ ~~_2_.s;. 7},z­

~ ~ olJJ.i ,.x}oJ7} ~J. cj- _ 

[0162] 1:1).ii!O!l 1()(}7].AJ- :i<}Jtl]AJ~~ Al-¾tl-7-] ?J--e:- ij~). {!A)oJl 5 t~::<.] 8?~ .;(l-7).::<J- -~};tJ]J.].s,oJJ c.Jl ~l-oi z:tz:t £ 190!1 

5=.,,'-] .'(j l:I}~ 7.lo], -'f .. ~ %--~7]£1 ¾~%7-](8)£1 .,J!jl•Oll 0.5mro -~·JJ\1.21 z.}7-)(9)~ ¥31. cj-1} oj.,9_- ll~E12-1(7) 0!] 

7-}7)7J ::<}r;t]A].§.(10)9.} 2x} 31~(6)cJ ~<rJJi! 4'.Jd~;,.]¾ %i:~~.g. .1.}El)ol).A-l 'f-Jd~-"'l (Tx)(8)-~ P } 3l~oll '?.l 
7}.;;.J t; Z:!~(V) .31}- :j-fi·(mA) , 'r.,d1J-~l(Rx)£l 2:1(]- .:ii.<~ (G)OIJ 1'{!£.Jt; Z:!*(V).:;rJ. ,;;:l -iH mA)* s?r16}0<J ~} 7J lf. 2 

oJ] 7] :x~ -a} .TI., o] OI] 7] ~-a}o-.j 7,1 ~ {! ½ .ft.~% 71){!-a}'.):l c:}. 

(01 63] A}%~ t!)~ Tx Rx ft-a,(%) 

V I mA V I mA 
U].u[ojj HNo Sheet) 19 I 188 4.87 I 520 70 .895857 

- 16 -

Petitioner Samsung and Google 
Ex-1004, 0113



~JH~cn 10-2013- 0072181 

205 4.87 521 65.141720 
19 194 4 87 521 68 835323 

19 190 4.87 521 70 .284488 
19 192 4.87 521 69 .552357 

(0164] ¾i!lloil -1::- -'Hi %~71£1 ¾-',:!~;,.jot] ~TAl--'.>:Jol %<>17• ~1-1::- 1f-. ~,'-;<}6Jotl 21~ DC 7.}711 ·.23. ~ ftB 11Ucto] 
~ ,.>_]~ ~ A}%~-l=- ::'i.}llj],.>_l~S!l 9-.rJ] e 0.5 T oJ--'.:J-o] ~~ ojoj: ::'i.}!tl)AJ~£A-J .£] 31.<?.] ~~i ¾1:l. %4o] 7}~t}c-}_ 

[0165] -'J7J if. 2% faJ:_,7.f:i}'c!. {!l,Joi 5 lH7,] 7:4 ~cl, i<}!il]J,]J§., ~ t.}~ ~1i%! cJ~,.>_]J§.2) ~/Jol A}.?-1-~.C> __ ?_ oJlr­

oj~ 7Jq-, ,.,;it.ct ~l- i;JJ.A]§.£ -"l-%s}:zJ ~e »Jjj!oJJ lS?l 4--'d~-*'} 7-JS?l %'ll~ :z:J.?;J1!~ A~% 1}.:zJ7J ~$11'--l 
e t.J-!c. .:?;[ 7H 1 v.J~.AJ i;,_1} 12-:>J- 7a£ ~¾~lo.J 0 J: f:i}e ;;1% ~ ,,.,- ~q 

(0166] EE~. -'t- '/,[~ -0 ~ ?JA}ot 7:uJ- 7,}o] 12'iJ·2~ L}.r.. ~7t\'1;) i:'~-'t-Al§.i\r ,1,}-§-S}s::- 1q- 7<}7] f7<},toj tto}, %?l Jill 

t!J-ol ~ A]§.~ AH}f:i} ~ ::'i.}~ AJ§. ~ n:ff 0.5 T .!i!.t:1 ':;r·t°: 0.3 T ol1-JJojJ,.>_-J£ ll112Jo]§.l-j ~-i:1 oj A]§.~ ·&'·~-~ -!q-

1~ % t-}F.} \i! r;j-

(0167] r:,J,B,- 0 1, 1d.J.]o-j] 84 :{,)- 0 1 7.}71 ~ 7-}!ii).AJ.t':( 1..}-'r.. ~ ;<._HI ~ -\i'.-.A]_s.gj 9 -: 6ir).9-l ~hl-¾ 2:<} .:ii'lJ.91 ~%:.+ %'?J 
~ ~1r:J.2.._;!_ ~14~ 1~ Al-¾~e q~ :?J.;<J ~ e.J -'t-,,_1£~ -?-71- 'ie!,,_Jo.11 1(1.-}.':<-. ~ 7HI eJ~.AJ£~ 4- : 12~}9.J 
1/2<#oil£ ¥.-'l'-tl-.:.1. 1!,._lot 74 ;iJsJ %%~t :ti~·ZHr .fl-a--& 1.J-c:=-J-1-Bl= :-:,.H.- w. "r ~c:l-. 

[Ol68J ~ ~.3!J- 1HolJ 8:i!J- -7.{0] 7<}71~ *}I.if ,,_l .l=-21 •~J?J-% 2*} :u~~ ~~4 %~~ ~~-•- -~ ~14~ {ff-. 1+%!<1-e 
i.+x ~1'a i!-] ~")..15..9.l 9% 1/2£ ~~ "r ~ oJ. 1.1)3'.:.~7t¾ ';;t"}-31 , 1.l]%.9.J -,-"'11¾ l7~1.:; 'irfa4S}i:;- ~ 0 1 
7}~~l7il ~ cJ-

[01 69] Oji'~~ -Zi!4'e 'r~-13<) 9~ 2:x} ..:iI'lJ-~~ ~.AJJJ} ojoj) cli %$}o:j ;<}7j;<J- :x};-tl,.>_)5.o~ ~1]-% 9--e ~?~_2.~ l;!l_7J$}o.j 

s:-.. 7-l sil i -'¥~ ~->1}~ t.J-E}i.Jl:,r ~ltl-. 

ro110J ( ,&£ -~Hl) 

(017i ] -'.)-7) ,..;! ,..]oJJ Sot) n:J--e ;,.J-71 -7}- *}19]-'-j§.~ £ 199} 7.J-ol /.178S}.:.r, ¼{:!.AJ{}o) 30~c)j J.-j 4;_] Z! 30~7/}7-j 30~ 'il­
~J5;!_ u~cj;:~~ ;,:} 7J~ ::<}~1,J..15.~ t.j-.r_ ~1 \1 c.l~A]~oll cij ~ ..e:-s=.-s- ~73f:i}.J/. ::i ?,;!.4-s- f:i}7J JI 3°11 t.rt:M 
~4. 

(0172] s{,x1 *~Al z} tl~E1el ~£( t:) el ·?'-Al E ~ £( t) 
0 . 5Al:{!- 29 .5 30 
1.QA]7.} 30 30 

1. 5Al Z! 30 .5 30 .5 
2.0Al .?1- 30 .5 30 .5 
2. 5A)Z} 30 .5 31 
3 . 0.A] ,U 30 .5 31 

~UAl Z! 30 .5 31 

4 . 0Al .{'} 30 .5 31 
4. 5A]7} 30 .5 31 

(0173] ~~~.2...£ 1¥- -~ ¼z-\ o] o).'f-oj~ uJl cl-§- o]~ ll~T:i,Ji!.1(7)~ ~-€:- 27-} ~i-Ale 4o•c oJlt¾ \171\1 'i'H-\AJoJI ~ 
~)7} ~-,\'j~ 'r ~t:J,. 

(0174] ~ ~'t).9.J ~}sil]A]Jg,% 1¥-~ ¾14_1]<>1 '1(1-§-t},=- :ziq- AJ7J 1l 3<>l] 7]xUJe 1:1)-s,~ 7J ol, ~~E.i e] ~ 7-}i:tJJ;_l Jg,9] .g.5=. 
e ;,J.zJ. 0 1 13!J-~;<Je}_'r. ->J~t};;<.I ?J:i!., 30'C ~.:r-~ ¾;<J e-t2 ~ o-J 91-zl."8% ~ -lil.f>}JJ. ~Je ?;!% ~ '1" ~ r;J-. 

[0175) O!,,_l<zll 9) 

(0176] fe~,B14Si 1Co1~ ~-'6-.2..'::.. 0 ] -'}0H':l 1:1 J:'$j'$J, el -r'.·¾ ~li ~3lh] 0il s>HJ ~ i..~ %.Jl'itl(RSP) .2.~ 25um 9-l'\]~ ~13'.:~} 

4. A)Jg, ~El~ ~~e-}o-4 z}z} ,t87'C, 1-59'C , 450'C<>il A-J v ,)zl· ,-'-7<}~ ~-'J.1c1e-}o-.j ~oj~ t1]~~ cl-'t- AjJg,~ 

~ ~i::1, ~ .'.f-, ~J<i c1B}0 ~ ~o-j~ t1] -1:J~ i:1-'t- ,,_].§.~ Pfl' 7];1]~ "'r¾t}t-: lOum .!f·JJJ! sl !i!.~~¾=4 PET 71;,Jl 

¾ A~%B}~ lOum .!j'-JJ]] ?~ 0J~ EtJ oJE_(~r~Zo .z,\{5- ~5:.) .A}ojo]j ).j-~&}9 ~%.A]..s.¾ ~tl)B}Jl, £ 8?~ ¾~] ol 

- 17 -

Petitioner Samsung and Google 
Ex-1004, 0114



~JH~cn 10-2013- 0072181 

ro1 77] <>J t~ , ~ ¾AJ-15.oJl A}%t! ti]:,~~ eJ~- A]_15.gj 'T"~ ~ ;<-] el -~5:.~~ Zf·Zr 1~ tJl.xJ !P'J- A}-§-t}.l!. . t1HJ~ 4f: 

(01 78] 

AJ§. A}ol otl-e- 0J~ cJ) o)E_-g- ,>J'i,!t}~ .2.9, Zj· llJ~;g c.l ~ ,>,l§.2J ~ j,] c.J .g.5:.'l1 g:_ ~12l lt!!..:(!t-7.}-%) ~ ¾-~ 

;a.~% ~1S}cj f>j-J ) 1f. 4oJ] 1..}E}i~~cl-. 

~ Ul1tl6 *~ :ii:¾(%) 
(~7-}.g..) P.} 2;:,.} 3;:,.} .p } 5;:,.} 6;:,.} 7;:,.} g;:,.} 9~ 

l :"lul·l 5f\ 61 fiS.G fiS.8 R7 . 1 fi8 .4 fiR .9 69 . 1 -~-~ ·~ 71-
Fiul·I 59. ;!, (i5 .8 (i8 nl-1.4 08. 0 (-i9 . 1 o9 .l ti9. ;3 ol:UJ 
l R111-l ~7 n? n nfi :~ AA 1'R 2 fiR.CJ nt:J l ,;q l 08 CJ 

(Ot79J t1J ?<J ~ el~ '-l.s.~ z}z.} 487°C. 459'C . 450'COIIA-l lA].ZJ: .!;!-A-"'J- <rJ;;M~ 7J.:.1L ii- AJ.s.21 '?l'2J~.6(~:x}l¼.)c 
13uH, 15uH , 18uH~- ~;;lq .g.s;.sj ¾7} 0 1] itJ-cl- ~ -;}-_;s}-e- ~=47} ~c-JxJ.c.} 

(0180] 2:)- -'-J.s?.J ~~i~c1 ¼~ 31%-£- -1.59"Coll-"-I ~:,.~2j ~ ~ r;,J~.6(.!f-:x.J--fr)7} 15uH'tl ,g~7} 7}~ ~Al 1.}Fl-,J-~ 

nj, ?.,j%-~t: l:lJ1~ "e-1~ -'-l.~~ -,-71 l·"J-<>t) J.-j 8-~7,7)-7-) ,t-7]-%<>1] rtj- 2-} ¼~ J!f:€!_-5:. 0 ]0!] l:l] c]l t}o-.j *71-t}t: ~ 

-oJ:% 1--}el~.2.<>1 . r~?.f t1~ ~,g-~ 11- ±il}!iJ~ ~"J-% L-}F-1- l.}J :U..TL, s;xJ-% 3'"::il}~H=- {!1- ¾ 7.j 31%-@: 7rl~ 
15]- r:, ~ -SJ'-;1- l-JEJ tll ~ c:J-. 

[018]) (,'JAi ol] 10) 

[0182] /i J l '?.l °QJFJ~(JfA}*)l} 15uH'?l ti] ~ {! ~li- A]§.-lir A}.§-s}cj ~~~l e -'•I§. ~ ~-'r~ iflt~ ¼1-! :a.~¾ ~1 
is}oj ::z. :?i[J!}~ t }7] lf. 50)] t.}E.}1.~~. c.J-

(0l83] ..>c}7] .tfi:H ¾:cl 31%-€:- ,y{i ¾-'cl7) ,,, 4"{!:XJ-_;,;). ?f 2;,,.} 31.~?~ ~ le] ~6. ~ % 7]¾~~ "r-~{}-;,;] ?j ;.J.::tJ"r ~ 
-~ 3':-1:}"6")- o-.J ."ii'.-~¾ ~tflf<]~ ::f:7<,H)· 'i clJolJAi ~Cl~ ~o]t::j-

[0134) 
1. l- 4 l-

l5ufl (-il . :1 68 .7 71 .1 7Ul 

[0185] Jf. 5~ {}:i.!.-~}'?1. ~*!.le l:1)11! en~- A]f:_sij 4-0!] icJ-4 Jt-#.-01 ;:g.,}~}';J..ll, 4~~ tljJ J,Jca '}:~! Jt*~ 
71.9%.?. 1Ml· E 7ll 1--}cl-'.;J:c-l-. 

(0186] -'i1]·0 l:l}9.} {l-0 1, ~ W"ll<>ll -'-ie ttl -11 ~ c1~9] ~c!l 0 l3. 7-1cloJl S?Jzjj 9}~-¥1--(Eddy Current)OIJ 9]~ ~{)¾ 3. 
711 ½o-.J%o!l .9.Jeil ~tfl B:'?J.-1111 *~ ~ jj] ~ llijE-Jio.JoiJ PJ5\le 7.}.71~ ~-sa *I-B~;;.q. ~ J.loJJ 2;;1- .-:a'?al ~ * 
~ ;!.Jl<-r(Q)~ ~7}A);tj 7d"'1~% 31%0 1 1-<r~lt:.J-. 

[0187] ~~. ~ ~1 6l]h]t·; l:lJ -~ ~ ej ~ 2] * iJlj o]3. ?~cl 4- 0J a} i!)-0]1.-t]oj~ J.~ i'-1 0!) .91-til 1:1];;,J~ c)~s] oJ;.-tl 3o4 
A} o].~ %Afl~ .:':;la]-Ail~ :,.fl-~l;.-J 4--lt- {)~~ "!{?<.]~.tj- %;.]oJ] i:i].-1-Jl ~zJ--~ .13!.~ ~ ¾ {li,} :.-t]({j-7j .i+jl) ~ ½2~~ 

oJJ 9Jtll i:iJ.-1'1] ::t:4-~- '<)-:§: 1;l_'f:1. (isol ati on)Al;r.J -'i 9-J ZHt ;z-HH: .£..£"5}o-.j ~J-!?j],.J * 0 1 ~ Cl7•)t°; .:;.!~- ~7.]~ '-"i.,._ 

'.ll. c.}. 

[0188] c:;~01. -::- lfr~oj].A-l-e- ::<}i):jj..<.J_§_.gJ 1l.1c}.g. "r~·!-11 ..:ii'll:i.} %A}~ ~ 1J.2.g. 1.;1,'HH 2-1~ ~~ ',°-9] 4~ 7.Pa 
~ ~~¾ ,._~¾is}~Ais=. ~-e:- ;jEJ~¾ f<.-&¾ ?!-.il t+ EE-e %%~ ~ El ~¾ f<.%¾ t.tEJ-1.Jl ~ kJ 1.J§. .9.J ..!¥-7lll~ 
0.3mm 0)~g_ ~~ "r ~) J-11 !aL}. 

[0189] .!t~. -l:!.-- '€l-oJ oJJA-] --e- ~-sf--½ iaJ-'llj _o _ _;;;_ 1,ti]]o].=1~t i!J-i:iJi1]oJe.cJ ft<] t!j ~ ~ ;;:pj _c __ ~ 4-t~~ol] .9-jeij l-] _l=.. --'-J~o] 

0 )-:j!-o-J~ 4 '.Uel -'].s.?~ f:! efl -¥-7J]]~ %7-IS}rt\).i -"']{}'a 0 1 !{.TI :~1]:I:tt]%0 J .?<H:J"6")-t:t . 

[0l90j -'i 71~~ ~ -'-l <>ll -~rsoJ]A-Jt'~ %-cl) 'i'l:'tJ.?l7) oJ) .lj'---:-i -'t-Z!7]71- 7-4 -~fl 7,;l-~- <>l]AJ$]-~~t..J-. 0 1£1- i-'?J$']-71) t1 ]'t)~(.lj'­

{! ) "/J'~ .2.5!. q.11 %~ 7)~¾ Al t-t}s::- £~ .¥..Ei ~ ;z17-}7)7loJ] ~ ~~% .:aJ%1g "r ~Jr}. 

- 18 -

Petitioner Samsung and Google 
Ex-1004, 0115



~JH~o-1 10-2013-0072181 

~"as:1.:cl] 0 }1-.jo}ol ~ w~~ 7'3AJ¾ ~•iY-"l \:J:-2- ~~1-110111--1 i:J 6H W~ 0 l '¾-S}-2- 71¾~ 0 1=0111--1 ~?go~ Al~ 
.g~ 7}:;<l 7-H] 91i;]1 9~?l 1;!1_,;,j3Ij- ~7<Jol 7}~~ 7;:)oli::.}. 

[0192] ~ ~~91 ¥"8. ¾7J7]% A}7] 7d 5},Jj]l-]~s=:- *r:11 B_-~7]~ .'f~~ 21¾ .'fEi~ 7,-1_7'}7]7]01I ~%.s:JOi U]1J~(1r­

~) tiJ~__()_s._ 1¥-~ ¾'.'~¾ -=r-~w- rrH W"!J.S:ls=:- iiI* ~ zJ-¥i- A}7]"J01l ~1"611 t-cH B_-~Y]7] %011 ri].7.lc ~,,;Jc¾ 
5}1;':l_io}Dj ¥~ ¾~ 0 11 'Af_JL~ ~7'}51]--§- ,%4'-t-}s=:- 3-!% £2]-~s=:- ¥;'1_ ¾~7191 7-}7]0{ c'<}jjj]l-j_§_o]l ~%'%!. ? ~), 
q, 

[0193] 1, 1a: J:il~- ~¾ 

lH, 121 j14'-~?.7 

240,250: 7}'i;lr-AH 

12, 31, 33, 35c: {l 2']-¾ 

1 

100,200: 3j ¾-"] _§_ 

116: Ji_~ 

10 

2 

-3 
4 

- 19 -

Petitioner Samsung and Google 
Ex-1004, 0116



10a 

1 

1 
21 
22 

::::::;-.=;___:::;-~---,~~~-!;l=;=.~~=::=::.-=:=:.==:==;-=;=.-;=:;:=.~-::;=;.:::;:::i ~23 

I 

20 

- 20 -

24 
25 
26 

4 

~JH~o-1 10-2013-0072181 

Petitioner Samsung and Google 
Ex-1004, 0117



4b 

~~~~~~~~~~~~~~~~~~~~~~~~ii 
4 

- 21 -

~JH~cn 10-2013- 0072181 

2b 

Petitioner Samsung and Google 
Ex-1004, 0118

BMS 10-2013-0072181

 
 

 

 

-?1-

Petitioner Samsung and Google
Ex-1004, 0118



2.1~"-I e:~ ~~~el'-l cy~i:4101 IZA~o1oi1 
~~~ ~ 2.1~ ~~101.::1.x12.1 

~~~:: 3.7121 ~~o £ 
~ 'E!I~ 7~~ 

110 

I 
116 

112 

100 
( 

-11 4 

~JH~cn 10-2013- 0072181 

S11 

S12 

S13 

S14 

S15 

S16 

- 22 -

Petitioner Samsung and Google 
Ex-1004, 0119



·•·-::. ~ ·} ;: 

20a 
l 

120 

I 

--·122 

100 

124 

20 20 
l 

400 

; 

220 

~JH~cn 10-2013- 0072181 

200 

! 

- 23 -

Petitioner Samsung and Google 
Ex-1004, 0120



250 
( 

500 
I 

'--~------~-_ _,,2009 

240 

- 24 -

~JH~cn 10-2013- 0072181 

Petitioner Samsung and Google 
Ex-1004, 0121

BMS 10-2013-0072181

 

 

  

—~ 240

 

 

 
 
 

  

 

 
- Pd -

Petitioner Samsung and Google
Ex-1004, 0121



~JH~cn 10-2013- 0072181 

35 

; 

~ 
35a 35c 35b 

- 25 -
Petitioner Samsung and Google 

Ex-1004, 0122



~JH~cn 10-2013- 0072181 

35 

; 
,,-------------;-i 

35a 

-35b 

t..: _____________ :J 

- 26 -

Petitioner Samsung and Google 
Ex-1004, 0123



43 47c 41 478 

49 45a 

- 27 -

/40 

45b 

43a 
43b 
41 b 

~JH~cn 10-2013- 0072181 

Petitioner Samsung and Google 
Ex-1004, 0124



t:IH E~ 2.1 ,________,7 

----------- 10 
i.----- 6 ~-.I--------'--- 9 

8 

- 28 -

~JH~cn 10-2013- 0072181 

Petitioner Samsung and Google 
Ex-1004, 0125



Electronic Acknowledgement Receipt 

EFSID: 23944182 

Application Number: 14636347 

International Application Number: 

Confirmation Number: 9944 

Title of Invention: 
WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHARGING AND COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Jai Hoon YEOM 

Customer Number: 34610 

Filer: Daniel Y.J. Kim/Rad mi la Percy 

Filer Authorized By: Daniel Y.J. Kim 

Attorney Docket Number: CJL-0028 

Receipt Date: 30-OCT-2015 

Filing Date: 03-MAR-2015 

Time Stamp: 14:15:28 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /,zip (if appl.) 

300984 

1 Transmittal Letter Transmittal.pdf no 2 
7 cf67b648a 7 d8d4f 3b 7 ed 8f981 d 97 e9029ac 

cd2f 

Warnings: 

Information: Petitioner Samsung and Google 
Ex-1004, 0126



2 
Information Disclosure Statement (IDS) 

Form (SB0S) 

635375 

1449.pdf no 1 
c4c1 059d83122b7d3c73b4054c9bf953e5a 

b7799 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

535174 

3 
Other Reference-Patent/ App/Search 

EPSR07302015.pdf no 5 
documents 

dd6fb364aaa06cacf66bcc42a3219b07c1 3a 
4002 

Warnings: 

Information: 

3304706 

4 Foreign Reference KRl 020130072181 A.pdf no 29 
0df43dc59d921 d4edfb966799bc07343611 

13ddb 

Warnings: 

Information: 

Total Files Size (in bytes) 4776239 

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

New International A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 

Petitioner Samsung and Google 
Ex-1004, 0127



Docket No.: CJL-0028 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Confirmation No.: 9944 

Jai Hoon YEOM, Sang Won LEE, Seok 
BAE, So Yeon KIM,Jin Mi NOH,Ji Yeon 
SONG and Hee Jung LEE 

Serial No.: 14/636,347 

Filed: March 3, 2015 

Group Art Unit: 

Examiner: 

Customer No.: 

2859 

Drew A.DUNN 

34610 

PATENT 

For: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHARGING AND COMMUNICATION DEVICE 

INFORMATION DISCLOSURE STATEMENT 

U.S. Patent and Trademark Office 
Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, Virginia 22314 

Sir: 
Pursuant to 37 C.F.R. §1.56, the attention of the Patent and Trademark Office is hereby directed to 

the references listed on the attached PTO-1449. One copy of each non-U.S. reference is attached. It is 
respectfully requested that the information be expressly considered during the prosecution of this application, 
and that the reference(s) be made of record therein and appear among the "References Cited" on any patent 
to issue therefrom. 

Applicants have listed publication dates on the attached PTO-1449 based on information presently 
available to the undersigned. However, the listed publication dates should not be construed as an admission 
that the information was actually published on the indicated date. Applicants reserve the right to establish the 
patentability of the claimed invention over any of the information provided herewith, and/ or to prove that 
this information may not be prior art, and/ or to prove that this information may not be enabling for the 
teachings purportedly offered. This statement should not be construed as a representation that a search has 
been made, that information cited in the statement is considered to be and/or is material to patentability, or 
that information more material to the examination of the present patent application does not exist. The 
Examiner is specifically requested not to rely solely on the material submitted herewith. It is further 
understood that the Examiner will consider information that was cited or submitted to the U.S. Patent and 
Trademark Office in a prior application relied on under 35 U.S.C. §120. 1138 OG 37, 38 (May 19, 1992). 

~ 1. This Information Disclosure Statement is being filed (i) within three months of the U.S. 
filing date of a U.S. application other than a CPA continued prosecution application under §1.53(d) 
OR (ii) within three months of the date of entry of the national stage as set forth in §1.491 in an 
international application OR (iii) before the mailing date of a first Office Action on the merits OR 
(iv) before the mailing of a first Office Action after the filing of a Request for continued examination 
under §1.114. No certification or fee is required. 37 C.F.R. §1.97(b). 

0 2. This Information Disclosure Statement is being filed more than three months after the U.S. 
filing date AND after the mailing date of the first Office Action on the merits, but before the mailing 
date of a Final Rejection OR Notice of Allowance OR an action that otherwise doses prosecution in 
the application. 37 C.F.R. §1.97(c). 

0 a. I hereby state that each item of information contained in this Information 
Disclosure Statement was first cited in a communication from a foreign patent office in a 
counterpart foreign application or from the U.S. Patent Office in a related U.S. application, 
not more than three months prior to the filing of this Information Disclosure Statement. 37 
C.F.R. §l.97(e)(l). No fee is required. 

0 b. I hereby state that no item of information in this Information Disclosure Statement 
was cited in a communication from a foreign patent office in a counterpart foreign Petitioner Samsung and Google 
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application and, to my knowledge after making reasonable inquiry, was known to any 
individual designated in 37 C.F.R. §1.56(c) more than three months prior to the filing of this 
Information Disclosure Statement. 37 C.F.R. §1.97(e)(2). 

D c. Please charge our Credit Card in the amount of $180.00 in payment of the fee under 
37 C.F.R. §1.17 (p) per the attached PTO 2038 form. Please credit or debit Deposit Account 
No. 16-0607 as needed to ensure consideration of the disclosed information. 

D 3. This Information Disclosure Statement is being filed after the mailing date of a Final 
Rejection OR Notice of Allowance OR an action that otherwise closes prosecution in the 
application, but on or before payment of the Issue Fee. Please charge our Credit Card in the amount 
of $180.00 in payment of the fee under 37 C.F.R. §1.17(p) per the attached PTO 2038 form. Please 
credit or debit Deposit Account No. 16-0607 as needed to ensure consideration of the disclosed 
information. 37 C.F.R. §1.97(d). 

D a. I hereby state that each item of information contained in this Information 
Disclosure Statement was first cited in a communication from a foreign patent office in a 
counterpart foreign application or from the U.S. Patent Office in a related U.S. application, 
not more than three months prior to the filing of this Information Disclosure Statement. 37 
C.F.R. §1.97(e)(1). 

D b. I hereby state that no item of information in this Information Disclosure Statement 
was cited in a communication from a foreign patent office in a counterpart foreign 
application or, to my knowledge after making reasonable inquiry, was known to any 
individual designated in 37 C.F.R. §1.56(c) more than three months prior to the filing of this 
Information Disclosure Statement. 37 C.F.R. §1.97(e)(2). 

4. To the extent necessary, a petition for an extension of time under 37 C.F.R. §1.136 is hereby 
made. Please charge any shortage in fees due in connection with the filing of this paper, including 
extension of time fees, to Deposit Account 16-0607 and please credit any excess fees to such deposit 
account. 

Correspondence Address: 
P.O. Box 8638 
Reston, VA 20195 
Telephone: (703) 766-3777 
DYK/rp 

Please direct all correspondence to Customer Number 34610 
\ \ked2\Documents\2417\2417-028\552330.docx 

Respectfully submitted, 
KED & ASSOCIATES, LLP 

/Daniel Y .J. I<:im/ 

Daniel Y.J. Kim 
Registration No. 36,186 
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DETAILED ACTION 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. l 19(a)-(d), which papers 

have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 10/30/2015 is acknowledged by 

the examiner. 

Claim Rejections - 35 USC § 102 

4. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 

102 and 103 ( or as subject to pre-AIA 35 U .S .C. 102 and 103) is incorrect, any correction of the 

statutory basis for the rejection will not be considered a new ground of rejection if the prior art 

relied upon, and the rationale supporting the rejection, would be the same under either status. 

5. The following is a quotation of the appropriate paragraphs of 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 -

(a)(l) the claimed invention was patented, described in a printed publication, or in public use, on sale or 
otherwise available to the public before the effective filing date of the claimed invention. 

6. Claims 1-8, 12-14 and 16-17 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Lee et al. (KR 2013-00721810, hereinafter Lee (US patent 2015/0123604 used as the 

translation). 

As to claim 1, Lee discloses in figures 1-17 (figure 16 is reproduced below), 

Petitioner Samsung and Google 
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FIG. 16 

wireless charging and communication board [see figure 16; see above], comptising: 

a soft magnetic layer [magnetic layer 10]; 

Page 3 

a polymeric material layer (6b) a1rnnged on one surface and the other surface of the soft 

magnetic layer and extending longer than an exposed portion of the soft magnetic layer; and a 

coil [coil 6a; see figure above] pattern arranged on the polymeric material layer [see <J[0156-

0166]. 

As to claim 2, Lee discloses in figures 16-17, , wherein the polyme1ic material layer 

comprises a first polymeric material layer arranged on one smface of the soft magnetic layer, and 

a second polymeric material layer arranged on the other surface of the soft magnetic layer [see 

<J[0009, 0015,<j[ 0148, <J[0079-0092, <J[0189]. 

As to claim 3, Lee disclose in figure 17, a polyme1ic material connector intended for 

connecting the first polymeric mate1ial layer and the second polyme1ic matetial layer and 

surrounding the exposed portion of the soft magnetic layer [see0029]. 

Petitioner Samsung and Google 
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As to claim 4, Lee discloses in figures 16-17, wherein the polymeric material layer 

contains any one material of polyethylene, polyacrylic, polyimide, polyamide, and polyurethane 

[see <]{0079, <]{0082, and <]{0177]. 

As to claim 5, Lee discloses in figures 16-17, an adhesive layer intended for adhering the 

polymeric material layer to the soft magnetic layer [see <]{0014]. 

As to claim 6, Lee discloses in figure 6, further comprising a processing hole passing 

through the soft magnetic layer and the polymeric material layer [see figure 6]. 

As to claim 7, Lee discloses in figures 1-17, wherein the soft magnetic layer comprises: a 

first soft magnetic layer; and a second soft magnetic layer arranged at a periphery portion of the 

first soft magnetic layer on the same plane on which the first soft magnetic layer is arranged [a 

plurality of layers are discloses; see <]{0067]. 

As to claim 8, Lee discloses in figures 1-17, wherein the first soft magnetic layer and the 

second soft magnetic layer are made of different materials [noted that different martials are 

disclosed; see <]{0068]. 

As to claim 12, Lee discloses in figures 1-17, wherein the soft magnetic layer is made with 

any one of an amorphous alloy, a crystalline alloy, an amorphous alloy ribbon, a nanocrystalline 

ribbon, and a silicon steel plate [see <]{0079, <]{0082, and <]{0177]. 

AS to claim 13, Lee discloses in figures 1-17, wherein the soft magnetic layer is made of 

a ferrite material and is formed in a pellet form, a plate form, a ribbon form, a foil form, or a film 

form [see figure 15B; a ferrite loop is disclosed; see <]{0151]. 
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As to claim 14, Lee discloses in figures 1-17, wherein the soft magnetic layer contains at 

least one of Fe, Ni, Co, Mn, Al, Zn, Cu, Ba, Ti, Sn, Sr, P, B, N, C, W, Cr, Bi, Li, Y and Cd [see 

<]{0071]. 

As to claim 16, Lee discloses in figures 17, a housing [the base 101 and the lid 5 creates 

housing for the coils and the layers] radiating heat from the coil pattern [the coils generates heat 

due to the magnetic currents generated by the magnetic field] 

As to claim 17, Lee discloses in figures 16-19, a wireless charging and communication 

board of claim 1 [see 0165-0168]. 

Claim Rejections - 35 USC § 103 

7. In the event the determination of the status of the application as subject to AIA 35 U .S .C. 

102 and 103 ( or as subject to pre-AIA 35 U .S .C. 102 and 103) is incorrect, any correction of the 

statutory basis for the rejection will not be considered a new ground of rejection if the prior art 

relied upon, and the rationale supporting the rejection, would be the same under either status. 

8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness 

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102, if the differences between the claimed invention and the 
prior art are such that the claimed invention as a whole would have been obvious before the effective 
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which the invention was made. 

9. Claim 9 is rejected under 35 U .S .C. 103 as being unpatentable over Lee in view of Yang 

et al. (US 2006/0266435), hereinafter Yang. 

As to claim 9, Lee discloses all of the claim limitations, wherein the coil pattern 

comprises: a first coil pattern arranged in a region on the polymeric material layer corresponding 
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to the first soft magnetic layer; and a second coil pattern arranged in a region on the polymeric 

material layer corresponding to the second soft magnetic layer. 

Yang discloses in figure 10, wherein the coil pattern comprises: a first coil pattern 

arranged in a region on the polymeric material layer corresponding to the first soft magnetic 

layer; and a second coil pattern arranged in a region on the polymeric material layer 

corresponding to the second soft magnetic layer [layer discloses in figure 10; plurality of layers 

45a and 45b; see <]{0106]. 

It would have been obvious to a person having ordinary skill in the art at the time the 

invention was made to use plurlatiy of coils in Lee's apparatus as taught by Yang in order to fast 

charge the rechargeable battery. 

10. Claims 10-11 and 15 are rejected under 35 U.S.C. 103 as being unpatentable over Lee in 

view of Thomas et al. (US 6,331,763), hereinafter Thomas 

As to claim 10, Lee discloses all of the claim limitation except, a lead frame connected to 

the coil pattern. 

Thomas discloses in figure 49, Lead frame [the frame is use for protecting electrical 

elements; Col. 24, lines 49-59] 

It would have been obvious to a person having ordinary skill in the art at the time the invention 

was made to use a frame in the coil arrangement of Lee as taught by Thomas in order to protect 

the apparatus from heat emission, external moisture, and shock. 

As to claim 11, Lee discloses in figure 1, wherein the second soft magnetic layer is 

arranged to surround the lead frame at a regular interval [see <]{0020, 0310 and 0311]. 
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As to claim 15, Lee disclose all of the claim limitations except, charging and 

communication board of claim 1, wherein the polymeric material layer is a black film. 

Further, it would have been an obvious to one having ordinary skill in the art at the time the 

invention was made to use films with different color, since it has been held to be within the 

general skill of a worker in the art to select a known material on the basis of its suitability for the 

intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SAMUEL BERHANU whose telephone number is (571)272-

8430. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Drew A. Dunn can be reached on 571-272-2312. 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. 
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AMENDMENT 

U.S. Patent and Trademark Office 
Customer Window, MAIL STOP AMENDMENT 
Randolph Building 
401 Dulany Street 
Alexandria, Virginia 22314 

Sir: 

In reply to the Office Action of August 25, 2016, please amend the above-identified 

application as follows: 

Amendments to the Specification are reflected in this paper. 

Amendments to the Claims are reflected in the listing of claims. 

Remarks/ Arguments begin after the listing of the claims. 
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Serial No. 14/ 636,347 Docket N o. CJL-0028 
Reply to Office Action of Augµst 25, 2016 

AMENDMENTS TO THE SPECIFICATION 

Please replace paragraphs (0010)-(0016] with the following amended paragraphs: 

[0010] According to an aspect of embodiments of the present invention, a wireless charging 

f')<'J;;s,c~<'-'t<~'---~"•<~i,<><«{,;,-l----l-,i«;,<>..<> a n.,hiralihr ')f ,c,ft ma<•netic iaVf'r,. a fir<.t nc,hmeri- mat,~r:ial laver l .. , ... • ~ ., ... . , .. • " , A ... , ....... , • .\. . ..... . . . :--, ,; '-···········i<---Z---·~---::~l-····.._······!--, .. ~ ............ ~.'(';}••····· ············:,o·~--!-, .. , . ............. ~: . .... ;;-. .•.. .; ......... ::-.. ~ .... ......... ~ ..... ......... . , ..... . 

a.n:angcd on one surface of the plurahry of the sofr rna~'11etic layets: a second polymeric 

arranged on the second polymetic rnarerial layer. wherein the plurality of soft magnetic layers 

!ayer, wherein the -fa~t :polymeric material layer comprises a. first extending portion ext.ending 

L.. 'l'l"I. thTrl !h r.• pl!l!:"l·1· ..... , r,r·· t 11e snr''t rn··1gr•"+1'i;: 1" v ·,rc:· '"h('ffl. n 11-,,, Ss' '' Q'l'l'J :pr'lYlf>'ll'[ j.,.. ·1·n3tr.•1·1' ,, j E~J_:-,. 1.!,'•· · ~ .( . . . \ • .' • . J>, . \,..., • >. .. J . :· ;,- \:a• .( _ .H1,!. 4 la .. Jeh >·• vv . • • 4 .. l l 1 {..<, , , .~, _ . \3. >. )' t. ,_, . . \ , . L· .\c ~A. 

layer comprises a second extending portion extending longer than the plurnlity of the soft 

magnetic layers, and \vhe1:ein the first extending portion and the second extending portion 

contact with ea.ch othe:r. T he first polymeric material hver and the first extending por tion a.re 

made of same material. 
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Serial No. 14/636,347 D ocket N o. CJL-0028 
Reply to O ffice Action of Augµst 25, 2016 

the ~econd extending portton rnay bec0me doser ~s tl1e plurality of the soft ma1;;·11etic layers 

becomes fasther. 

l ·' l nrl rJ' < f j·1 ' 1~· •· · ·' t· " · 1 • ' • : · .. ·l ., .. " -- , · 1 , ' · ' ··1 · · v · ·• · · ~ ·l ' ·l · <·' .,, '- 'l ' .. ·t· C.16' l ,, ,l .) .. lt. . . 1rst ex .ClHJlllg pon10n ~)t I. k :SC~). ,U L CXl.tnum.'>.!) prn.,X J1l .!Jl( t.i 1. lLKlk .. ,, 1, ) l U . 

the plurality ... of .. the ... soft ... mag.netic Jayers ___ 111,;1,y ... have ... a ... rdation .. of .. the ... following ... cquation. 

~, ,J·1''f''l1) •\ r'l)<';>"r.•n• ., 'j r----•1c••>r1·• •·)f /) ,c t"· l i) ,/ . t ... t., . , .1 • . . t., • >~,,~,. ... s.~ t , \ .. AJ> .. • !10 ~ t t .. , .. ,{ ) .(.) ..c. •• 

I = .A >< h. 

[0013] :~Pte Any 5::;n~ of th~ fu~t polym eric material layer ~<-id th~ ~e{;;~md p~•lym~ri,;; m~m~rial 

!ayer may contain any one material o f polyethylene, polyacrylic, polyimide, polyamide, and 

polyurethane. 

[0014] The wireless charging and communication board may further include an adhesive 

layer intended for adhering the first polymeric material layer--·('(., ~i.nd the second polymeric 

· - 1 ' · ' I 1· ( th f . ., ' matet1a1 iayer ro tne p ura. tty Ch e so t magnet:1c·i1t')'t~t'. 1ayer~. 

be furtJier formed bet,veen the plurality of the soft magnetic layers, the first extending 

portion.and..the. second .. e.xtending portion. 
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Serial No. 14/ 636,347 D ocket N o. CJL-0028 
Reply to Office Action of Augµst 25, 2016 

[0016] T he 12htraht.~ of the soft magnetic layer may include: a first soft magnetic layer; and a 

Please replace paragraph [0019] with the following amended paragraph: 

[0019] The wireless charging and c01nmwrication board may further include a lead frame 

connected to the coil pattern. __ The .. firs t __ polymeric __ material Jay er __ a.nd __ the .. sec ond _ _polymeric 

t · • " >, I 1·' r ' · l '- · ' 1· " ' r " ,r{ · · · ····· 1 · ·1 • I ' '! ' < r; 1- '· l ., .n(l.,.tXL~. <l)U:H.11: )~.ar .. a.n&.c... f.OSUt1oJ1J.L ,. K L:l..! -ran.c 

Please replace paragraph [0021] with the following amended paragraph: 

[0021] :~rh-e Any oni.: Qf tJ:\i.: fo:H soft magnetic layer a:n~l t.hf.:; s~f;;Qn{.l H,ft m~gn~cic lap.:r may 

be made with any one of an amorphous alloy, a crystalline alloy, an amorphous alloy ribbon, 

a nanocrystalline ribbon, and a silicon steel plate. 

Please replace paragraph [0026] with the following amended paragraph: 

[0026] According to another aspect of embodiments of the present invention,--~t--'Wtfl':i-e~-:-s 

surface ... of ... the __ plurality ... of ... the ... soft .... m%~netic__Ja.yers ; __ __;t ... second_ polymeric ... material ... layer 
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arranged on the other surface opprn.;ed to the one surface~ and a coi1 patrern arranged on the 

second polymeric material layer, wherein the plurality of soft magnetic layers are disposed 

bet\veen the first polrmeric rnarerial layer and the second polymeric material layer. wherein 

the first polymeric rnatena.l hyer cornprises a firsr extending portion ex.rending longer than 

the .. plurality .. of ... the .... soft ... mag11e tic ___ layers, ... ,vherein ... the ___ _second ___ _polymeric ... material ... layer 

comprises a second extending portion extendin;-z longer than the plurality of the sofr 

magnetic __ layers ... and .. ,vherein __ the .. first .. extending portion __ and __ the ___ second .. extending portion 

contact \Vith each other. 

Please replace paragraph [0063] with the following amended paragraph: 

[0063] Also, an ·b~ftf'H~,-i,-->hextending portion length 1 of-+ht, a first polymeric material layer 

310 [[,]] or a second polymeric material layer 312 and a thickness h of the magnetic soft 

material layer 220,230 may be formed to have a relation of the following Equation 1. 

Please replace paragraph [0066] with the following amended paragraph: 

[0066] At this time, 1 represents an ~'-~'tf'"i.'6-iHhextending portion length of the first polymeric 

material layer 310 or the second polymeric material layer 312, h represents a thickness of the 

soft magnetic layer 220, 230, and A represents a constant of 0.6 to 10. When the value of A 

is less than 0.6, the polymeric material layer 310, 312 may not sufficiently surround the soft 

magnetic layer 220, 230, so that moisture can penetrate. When the value of A is more than 
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Reply to Office Action of August 25, 2016 

10, the polymeric material layer 310, 312 may excessively extend so that the polymeric 

material layer can be easily bent and damaged by an external impact, or a thickness can be 

increased because a separate receiving part should be added. 

Please replace paragraph [0074] with the following amended paragraph: 

[0074] However, in the embodiment of FIG. 3, the wireless charging and communication 

board further includes a polymeric material connector 313 intended for connecting the first 

polymeric material layer 310 and the second polymeric material layer 312 and surrounding 

the exposed portion of the soft magnetic layer 220. In this :-J:iecification, a term of the 

pol>rmeric rnaterial connector 313 can be used wldi a tenn of the extending portion. That ls, 

a first ntending portion may be extended in the first polymeric material layer 310, and a 

second extending portion may be extended in rhe second polymeric me1terial layer 31 ?. 

6 

Petitioner Samsung and Google 
Ex-1004, 0149



Serial N o. 14/636,347 Docket No. CJL-0028 
Reply to Office Action of Augµst 25, 2016 

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 wireless charging and commumcauon board, 

compnsrng: 

a plurality of soft magnetic .WayerlJ h~ers; 

a fir;;t polymeric material layer arranged on ,UoneU, a fir;it surface-~~1'lt~--the---.)tfWt--S<icwfa0f-

a second polymeric m:H.erial fayer arranged 011 a second surface of the :p1urahty of soft 

··r1" 0·•·11.'t1·[ l-·1,·1:r<..: ... pp<'<..:'·{l "'P 111c i 1'r" .. "l"t·f<-<·,,· and L '1~L, : • , { 'J. , .. ~) :.•~ .. , \ ... ;.4 • A L ; ' t . .) •; } J . .. l J: a·'-· , /. 

a coil pattern arranged on the second polymeric material layer~ 

wherein the pluxalitv of soft rn-agnetic layers a:re positioned bet\veen the firs t 

l . ·1 · dtl d I . · 11 QO ymenc ma.term iayer an ·· 1e secon po ym.enc matena ayer, 

\-vhe.re:in the first polymeric rnaterial layer includet~ a first extending portion extend:ing 

longer tha.n the pluml.ity of soft magnetic layers, 

wherein the second polymeric rnate:r:ial layei: includes a !second estending :portion 

extendin_g)onger .. tha.n .. the plurnlity .of.!-:oft .magnetic)ayers, and 
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Serial No. 14/636,347 Docket No. CJL-0028 
Reply to Office Action of Augµst 25, 2016 

wherein the first extending p0rtio11 and d1e secgnd extending p0rtion contu:t. et1.ch 

other. 

2. (Currently Amended) The wireless charging and communication boa.rd of 

claim 1, wherein adistance_benveen.rhe.fir~t.extendi.'1.g portion.and.the secQn<.textending 

3. (Currently Amended) The wireless charging and communication board of 

claim 2, vvherein a. lengthQ) of the first extending portion or i-he second extending portion an 

ng es-ruation, wherein A represents a const.a.nt of O. 6 to 10: 

lequatinnJ 

I:·:.· . . AX h. 
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Serial No. 14/636,347 Docket No. CJL-0028 
Reply to Office Action of Augµst 25, 2016 

4. (Currently Amended) The wireless charging and communication board of 

claim 1, wherein at least one of the first polymeric material layer or the seco nd po lym.eric 

m,iterial la~er contains [[any]] one or more ft'Htl:effa,l of polyethylene, polyacrylic, polyimide, 

polyamide, [[and)) or polyurethane. 

5. (Currently Amended) The wireless charging and communication board of 

polymeric material layer and the second po!yrncr:ic 1naterial lavet to the plw:~-1.lil:y of soft 

6. (Currently Amended) The wireless charging and communication board of 

7. (Currently Amended) The wireless charging and communication board of 

claim 1, wherein the plurality of soft magnetic .lllayerJ.J. layer~ comprisesH:H a first soft 

9 
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Serial No. 14/636,347 Docket No. CJL-0028 
Reply to Office Action of Augµst 25, 2016 

8. (Currently Amended) The wireless charging and communication board of 

claim 7, wherein at least one of the first soft magnetic layer [[and]] or the second soft 

alloy, a crystalline aUoy, an a.1norphous aUoy ribbon, a na.tiocrysrn!Jine ribbon, or a silicon 

.stecl. pla.ce. 

9. (Canceled) 

10. (Currently Amended) The wireless charging and communication board of 

claim [[7]]1, further comprising a lead frame connected to the coil pattern. 

1 l. (Currently Amended) The wireless charging and communication board of 

second polymeric m,Lteria1 h yer are arranged to surround the lead frame-·j~'ht"i'eg~ihi'·tfif.t.,f.~"~,+. 

12. (Currently Amended) The wireless charging and communication board of 

claim 1, wherein the-.. >,f'>f{'. .. ·N'>~TWlt.\ffi.>· first :pnlyme1:ic material layer and the first exte:nding 

10 
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Reply to Office Action of August 25, 2016 

13-17. (Canceled) 

18. (New) A portable terminal, comprising: 

a housing; 

a plurality of soft magnetic layers arranged in the housing; 

a first polymeric material layer arranged on a first surface of the plurality of soft 

magnetic layers; 

a second polymeric material layer arranged on a second surface of the plurality of soft 

magnetic layers opposed to the first surface; and 

a coil pattern arranged on the second polymeric material layer, 

wherein the plurality of soft magnetic layers are disposed between the first polymeric 

material layer and the second polymeric material layer, 

wherein the first polymeric material layer comprises a first extending portion 

extending longer than the plurality of soft magnetic layers, 

wherein the second polymeric material layer comprises a second extending portion 

extending longer than the plurality of soft magnetic layers, and 

wherein the first extending portion and the second extending portion contact with 

each other. 

11 
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Serial No. 14/636,347 Docket No. CJL-0028 
Reply to Office Action of August 25, 2016 

19. (New) The portable terminal of claim 18, wherein a distance between the first 

extending portion and the second extending portion becomes closer as the plurality of soft 

magnetic layers becomes farther apart. 

20. (New) The portable terminal of claim 19, wherein a length 0) of the first 

extending portion or the second extending portion and a thickness (h) of the plurality of soft 

magnetic layers have a relation of the following equation, wherein A represents a constant of 

0.6 to 10: 

[equation] 

1 =Ax h. 

21. (New) The portable terminal of claim 18, wherein the plurality of soft 

magnetic layer comprises: 

a first soft magnetic layer; and 

a second soft magnetic layer arranged on the first soft magnetic layer. 

22. (New) The portable terminal of claim 18, further comprising a lead frame 

connected to the coil pattern. 

12 
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Reply to Office Action of August 25, 2016 

23. (New) The portable terminal of claim 22, wherein the first polymeric material 

layer and the second polymeric material layer are arranged to surround the lead frame. 

24. (New) The portable terminal of claim 18, wherein any one of the plurality of 

soft magnetic layers is made with one or more of an amorphous alloy, a crystalline alloy, an 

amorphous alloy ribbon, a nanocrystalline ribbon, or a silicon steel plate. 

25. (New) The portable terminal of claim 18, wherein the first polymeric material 

layer and the first extending portion are made of a same material. 

26. (New) The portable terminal of claim 18, further comprising an adhesive layer 

to adhere the first polymeric material layer and the second polymeric material layer to the 

plurality of soft magnetic layers. 

13 
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Serial No. 14/636,347 Docket No. CJL-0028 
Reply to Office Action of August 25, 2016 

REMARKS/ARGUMENTS 

Claims 1-8, 10-12, and 18-26 are pending in this application. By this Reply, the 

Specification and claims 1-8 and 10-12 are amended; claims 9 and 13-17 are canceled without 

prejudice or disclaimer; and new claims 18-26 are added. 

The Office Action states: 

(1) Claims 1-8, 12-14, 16, and 17 were rejected 35 U.S.C. §102 as allegedly 
being anticipated by LEE et al. (Korean Patent Publication No. 2013-
00721810; 

(2) Claim 9 is rejected under 35 U.S.C. §103 as allegedly being 
unpatentable over LEE et al. in view of YANG et al. (U.S. Patent 
Publication No. 2006/0266435); and 

(3) Claims 10, 11, and 15 are rejected under 35 U.S.C. §103 as allegedly 
being unpatentable over LEE et al. in view of THOMAS et al. (U.S. 
Patent No. 6,331,763). 

Applicant respectfully traverses these rejections. 

Claim 1 recites a wireless charging and communication board, comprising: 

a plurality of soft magnetic layers; 

a first polymeric material layer arranged on a first surface of the plurality of 
soft magnetic layers; 

a second polymeric material layer arranged on a second surface of the plurality 
of soft magnetic layers opposed to the first surface; and 

a coil pattern arranged on the second polymeric material layer, 

wherein the plurality of soft magnetic layers are positioned between the first 
polymeric material layer and the second polymeric material layer, wherein the 
first polymeric material layer includes a first extending portion extending 
longer than the plurality of soft magnetic layers, wherein the second polymeric 

14 
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material layer includes a second extending portion extending longer than the 
plurality of soft magnetic layers, and wherein the first extending portion and 
the second extending portion contact each other. 

LEE et al. does not teach or suggest each of these features as required for prima Jacie 

anticipation under 35 U.S.C. §102 (see, for example, MPEP §2131). 

As depicted in Figs. 16 and 17 of LEE et al. (reproduced below), a synthetic resin 

substrate 6b is arranged on a surface of a magnetic layer 10, and a battery 7 is arranged on 

the other surface of the magnetic layer 10. The Office Action at page 3 alleges that the 

synthetic resin substrate 6b and the magnetic layer 10 correspond, respectively, to a 

polymeric material layer and a soft magnetic layer recited in original claim 1. 

However, LEE et al. does not teach or suggest that "the first polymeric material layer 

1s arranged on a first surface of the plurality of soft magnetic layers, and the second 

polymeric material layer is arranged on a second surface of the plurality of soft magnetic 

layers opposed to the first surface," as recited in claim 1. Rather, as previously described, 

LEE et al. teaches a structure that includes the single substrate 6b is positioned on one side 

of the single magnetic layer 10, and that the battery 7 is arranged on the other surface of the 

single magnetic layer 10. 

15 
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FIG.16 FIG. 17 

1:vforeover, since the LEE et al. does not teach or suggest the first and second 

polymeric material layers recited in claim 1, LEE et al. cannot teach or suggest that the first 

polymeric material layer includes a first extending portion extending longer than the plurality 

of the soft magnetic layers, and the second polymeric material layer includes a second 

extending portion extending longer than the plurality of the soft magnetic layers, as further 

recited in claim 1. 

Furthennore, since the LEE et al. does not teach or suggest the first and second first 

extending portions recited in claim 1, LEE et al. cannot teach or suggest that the first 

extending portion and the second extending portion contact with each other, as further 

recited in claim 1. 

For at least these reasons, claim 1 is not anticipated by LEE et al. 

16 
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Reply to Office Action of August 25, 2016 

YANG et al. does not cure the above-identified deficiencies in LEE et al. with 

respect to claim 1. Rather, the Office Action at page 6 relies on YANG et al. as allegedly 

teaching a first coil pattern and a second coil pattern, as recited in claim 9. Without 

acquiescing in these allegations, Applicant respectfully submits that the applied sections of 

YANG et al. are unrelated to the above-identified features related to the first and the second 

extending portions, as recited in claim 1. 

THOMAS et al. does not cure the above-identified deficiencies in LEE et al. and 

YANG et al. with respect to claim 1. Rather, the Office Action at page 6 relies on 

THOMAS et al. as allegedly teaching features related to a lead frame, as recited in claims 10 

and 11. Without acquiescing in these allegations, Applicant respectfully submits that the 

applied sections of THOMAS et al. are unrelated to are unrelated to the above-identified 

features related to the first and the second extending portions, as recited in claim 1. 

Claim 1 is, therefore, patentable over LEE et al., YANG et al., and THOMAS et al., 

whether taken alone or in any reasonable combination, for at least the reasons identified 

above. 

Claims 2-8 and 10-12 depend from claim 1 and are, therefore, also patentable over 

LEE et al., YANG et al., and THOMAS et al., whether taken alone or in any reasonable 

combination, based at least on their dependences. 

\Vithdrawa1 of the pending .35 U.S.C. 

requested. 
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New claim 18 recited features similar to (yet potentially different in scope from) the 

above-identified features of claim 1. Claim 18 and claims 19-26 that depend therefrom are, 

thus, also patentable over the applied references for at least reasons similar to the reasons 

identified above with respect to claim 1. 

CONCLUSION 

In view of the foregoing amendments and remarks, it is respectfully submitted that 

the application is in condition for allowance. Favorable consideration and prompt allowance 

are earnestly solicited. 

If the Examiner believes that any additional changes would place the application in 

better condition for allowance, the Examiner is invited to contact the undersigned attorney 

at the telephone number listed below. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. §1.136 is 

hereby made. Please charge any shortage in fees due in connection with the filing of this, 
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concurrent and future replies, including extension of time fees, to Deposit Account 16-0607 

and please credit any excess fees to such deposit account. 

Correspondence Address: 
P.O. Box 8638 
Reston, VA 20195 
703 766-3777 DYK:DDN 

Respectfully submitted, 
KED & ASSOCIATES, LLP 

/David D. Nelson/ 

Daniel Y.J. Kim 
Registration No. 36,186 
David D. Nelson 
Registration No. 47,818 

Please direct all correspondence to Customer Number 34610 
Q: \Documents \2417-028\ 625697 
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Fee for extension of time 

TOTAL FEE DUE 

FEE 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

D Please charge my Deposit Account No . .12.:.Q.QQl in the amount of $ ___ . An additional copy of this transmittal sheet is 
submitted herewith. 

D Please charge my Credit Card. (Please see completed form PTO-2038 attached). 

[8l The Commissioner is hereby authorized to charge payment of any fees associated with this communication or credit any 
overpayment, to Deposit Account No . .12.:.Q.QQl, including any filing fees under 37 C.F.R.§1.16 for presentation of extra claims 
and any patent application processing fees under 37 C.F.R. §1. 17. 

Correspondence Address: 
P.O. Box 8638 
Reston, VA 20195 
(703) 766-3777 DYK/ DDN:hh 

Please direct all correspondence to Customer Number 34610 
Q:\Documeocs \2417-028\625705 

Respectfully submitted, 
KED & ASSOCIATES, LLP 

/David D. Nelson/ 

Daniel Y J. Kim, Esq. 
Registration No. 36,186 
David D. Nelson, Esq. 
Registration No. 47,818 
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PTOISB/06 (09-11) 
Approved for use through 113112014. 0MB 0651-(1032 

U.S. Patent and Trademal1< Olftce; U.S. DEPARTMENT OF COMMERCE 
U nder the PanArwork Reduction Act of 1995, no persons are reQuired to respond to a ooUection of information unless it displays a valid 0MB corwrol number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

D Tobe Mailed Substitute for Form PT0-875 14/636,347 03/03/2015 

ENTITY: 181 LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED-PART I 

(Column t ) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) 

0 BASIC FEE N/A N/A N/A 
/37 CFR 1.16/al, lb\, 0< /ell 

0 SEARCH FEE N/A N/A N/A 
137 CFR 1.161kl, lil, or cmll 

0 EXAMINATION FEE NIA N/A N/A 
(37 CFR 1.16/ol, fol, 0< lnll 

TOTAL CLAIMS 
minus 20 • X $ (37 CFR 1.16/il l -

INDEPENDENT CLAIMS 
minus3= (37 CFR 1.16{h)) 

. X S = 

If the specification and drawings exceed 100 sheets 

• APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
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)) 

• If the difference in column 1 is less than zero, enter 'O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

11/21 /2016 REMAINING NUMBER 
PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 

T o1al (37 CFR ~ 1.1 6(1)) · 20 Minus .. 20 = 0 X s80 = 0 
0 

Independent z • 2 Minus ... 3 = 0 X s420 = 0 w 137 CFR 1.16/hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<{ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOT AL AOD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR 

z T olal (37 CFR . Minus .. - X$ -w 1.1 6/i)) 

~ Independent Minus ... = X $ = 0 (37 CFR 1.16/hll 
z D Application Size Fee (37 CFR 1.16(s)l w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <{ 

TOT AL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write 'O" in column 3. LIE 
.. If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". PARTHENIA D. MERRILL 
... If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The 'Highest Number Previousty Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This colleclton o l 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or re tain a benefit by the publtc which 1s 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 lhe compleled applical ion form l o 1he USPTO. Time will vary depending upon l he individual case. Any commenl s on lhe amoun1 of l ime you 
require to complete this f01m and/or suggestions lor reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark O ffice, U.S. 
Departmenl of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313·1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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UNITED ST A TES P A TENT AND TRADEMARK O FFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMJSSIONER FOR PATENTS 

P.O. Box 1450 
Ales:mdria, Virginia 22313-1450 
www.nspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

34610 7590 03/28/2017 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 201 95 

APPLICATION NO. FILING DATE 

14/636,347 03/03/2015 

FIRST NAMED INVENTOR 

Jai Hoon YEOM 

EXAMINER 

BERHANU, SAMUEL 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 03/28/2017 

AITORNEY DOCKET NO. CONFIRMATION NO. 

CJL-0028 9944 

TITLE OF INVENTION: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND COMMUNICATION 
DEVICE 

APPLN. T YPE ENTITY ST A TUS ISSUE FEE DUE PUBLICATION F-EE DUE PREY. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

oonprovisional UNDISCOUNTED $960 $0 $0 $960 06/28/2017 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS TS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RJGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

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

HOW TO REPLY TO THIS NOTICE: 

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

If the ENTITY ST ATOS is the same as shown above, pay the TOT AL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANS MITT AL, complete section number 5 titled 
"Change in Entity Scams (from scams 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 (if 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. 

IIL 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 r esponsibility 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 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

34610 7590 03/28/2017 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

APPLICATION NO. FILING DATE 

14/636,347 03/03/2015 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Jai Hoon YEOM CJL-0028 9944 

TITLE OF INVENTION: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND COMMUNICATION 
DEVICE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

BERHANU, SAMUEL 2859 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

320-108000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 06/28/2017 

2 ______________ _ 

3 ______________ _ 

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 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). 

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. 

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. 

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 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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Date ____________________ _ 

Registration No. ________________ _ 
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UNITED ST A TES PA TENT AND TRADEMARK O FFICE 

APPLICATION NO. FILING DATE 

14/636,347 03/03/2015 

34610 7590 03/28/2017 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

FIRST NAMED INVENTOR 

Jai Hoon YEOM 

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

P.O. Box 1450 
Ales:mdria, Virginia 22313-1450 
www.nspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

CJL-0028 9944 

EXAMINER 

BERHANU, SAMUEL 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 03/28/2017 

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 l (h)(2) of the AIA Technical Con-ections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent tenn 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 p1ior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent tenn adjustment dete1mination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CFR 1.705. 

Any questions regarding the Patent Te1m Extension or Adjustment dete1mination 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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0MB 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 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
14/636,347 
Examiner 
SAMUEL BERHANU 

Applicant(s) 
YEOM ET AL. 
Art Unit 
2859 

AIA (First Inventor to File) 
Status 

Yes 

-- The MAILING DA TE 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. 1:8] This communication is responsive to 11/21/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D 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. 1:8] The allowed claim(s) is/are 1-8, 10-12, 18-26. 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 http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. 1:8] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) 1:8] All b) D Some *c) D None of the: 

1. 1:8] Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D 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. D Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/SAMUEL BERHANU/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20170313 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 14636347 YEOM ET AL. 

I I I 11 11 II 11 
Examiner Art Unit 

SAMUEL BERHANU 2859 

CPC-SEARCHED 

Symbol I Date I Examiner 
I I 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class I Subclass I Date I Examiner 
320 I 108 I 8/21/2016 I SB 

SEARCH NOTES 

Search Notes I Date I Examiner 
EAST inventor search conducted------------see printout I 8/21 /2016 I SB 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group Date Examiner 
CPC Symbol 

PGPUB CLAIM TEXT SEARCH CONDUCTED----SEE 3/14/2017 SB 
PRINTOUT 
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EAST Search History 

EAST Search History 

EAST Search History (Interference} 

II::~ Ir~-~~-:_ l[~:_:_::~---~~-:-~-~------------------------------------------------le~:---------------------- I g~~~~~r ----------I [~~-~-::~.:--1 ~!~~ p ------- l 
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l[lrJ :_:_~=-:~~~-~-~-~~~~--~~'.~--~~~-~-=-~~:_:_~'.:~------1 ~~p~-~-~-'.------- I[:'.~-~---------------------IE] ~~ ~;~-~~~-~-~-I 
3/14/20171:07:12 PM 

EASTSearchHistory.14636347 _Accessible Version.htm[3/14/2017 1 :07: 18 PM] 
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Issue Classification 

111 

CPC 

Symbol 

H02J 

H02J 

H02J 

H02J 

I I 11 1111 

7 

5 

7 

50 

CPC Combination Sets 

Symbol 

NONE 

(Assistant Examiner) 

/SAMUEL BERHANU/ 

II 

Primary Examiner.Art Unit 2859 

(Primary Examiner) 

U.S. Patent and Trademark Office 

11 

025 

005 

0042 

10 

Application/Control No. 

14636347 

Examiner 

SAMUEL BERHANU 

Appllcant(s)/Patent Under Reexamination 

YEOM ET AL. 
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Serial No. 14/636,347 Docket No. CJL-0028 
Reply to Office Action of August 25, 2016 

10, the polymeric material layer 310, 312 may excessively extend so that the polymeric 

material layer can be easily bent and damaged by an external impact, or a thickness can be 

increased because a separate receiving part should be added. 

Change(s) applied 

d [052) 
to ocument 

M G 
Please replace paragraph~ with the following amended paragraph: 

/ . / 
4/ 6

/
2017 [0074] However, in the embodiment of FIG. 3, the wireless charging and communication 

board further includes a polymeric material connector 313 intended for connecting the first 

polymeric material layer 310 and the second polymeric material layer 312 and surrounding 

the exposed portion of the soft magnetic layer 220. In this :-J:iecification, a term of the 

pol>rmeric rnaterial connector 313 can be used wldi a tenn of the extending portion. That ls, 

a first ntending portion may be extended in the first polymeric material layer 310, and a 

second extending portion may be extended in rhe second polymeric me1terial layer 31 ?. 

6 
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Serial No. 14/636,347 Docket No. CJL-0028 
Reply to Office Action of August 25, 2016 

arranged on the other surface opprn.;ed to the one surface~ and a coi1 patrern arranged on the 

second polymeric material layer, wherein the plurality of soft magnetic layers are disposed 

bet\veen the first polrmeric rnarerial layer and the second polymeric material layer. wherein 

the first polymeric rnatena.l hyer cornprises a firsr extending portion ex.rending longer than 

the .. plurality .. of ... the .... soft ... mag11e tic ___ layers, ... ,vherein ... the ___ _second ___ _polymeric ... material ... layer 

comprises a second extending portion extendin;-z longer than the plurality of the sofr 

magnetic __ layers ... and .. ,vherein __ the .. first .. extending portion __ and __ the ___ second .. extending portion 

contact \Vith each other. 

Change(s) applied ( ] 
047 

to document,Please replace paragraph~ with the following amended paragraph: 
/M.G/ 
4/6/2017 [0063] Also, an "'-''~~tf'H~,-i,-->hextending portion length 1 of-+ht, a first polymeric material layer 

310 [[,]] or a second polymeric material layer 312 and a thickness h of the magnetic soft 

material layer 220,230 may be formed to have a relation of the following Equation 1. 

[o++] 
Please replace paragraph with the following amended paragraph: 

[0066] At this time, 1 represents an ~'-~'tf'i'6·inhextending portion length of the first polymeric 

material layer 310 or the second polymeric material layer 312, h represents a thickness of the 

soft magnetic layer 220, 230, and A represents a constant of 0.6 to 10. When the value of A 

is less than 0.6, the polymeric material layer 310, 312 may not sufficiently surround the soft 

magnetic layer 220, 230, so that moisture can penetrate. When the value of A is more than 

5 
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Serial No. 14/ 636,347 D ocket No. CJL-0028 
Reply to Office Action of Augµst 25, 2016 

[0016] T he 12htraht.~ of the soft magnetic layer may include: a first soft magnetic layer; and a 

Change(s) applied (091] 

to document, Please replace paragraph~ with the following amended paragraph: 
/M.C,✓ 
+/ 6/lo 1 7 [0019] The wireless charging and c01nmwrication board may further include a lead frame 

connected to the coil pattern. __ The .. firs t __ polymeric __ material J ay er .. a.nd __ the .. sec ond_.polymeric 

t · • " >, I 1·' r ' · l '- · ' 1· " ' r " ,r{ · · · ..... 1 · ·1 • I ' '! ,, r; 1- '· l ., .n(l.,.txi.~. <l)U: H.11: >~- ar .. a.n&.c... to suno.111.c ,. K L:l..i ran.c 

(09:,) 

Please replace paragraph ~ with the following amended paragraph: 

[0021] :~Pte Any Olli.: Qf tJ:\i.: fo:H soft magnetic layer a:n~l t.hf,;; S~f;;Qn{.l H,ft m~gn~cic lap.:r may 

be made with any one of an amorphous alloy, a crystalline alloy, an amorphous alloy ribbon, 

a nanocrystalline ribbon, and a silicon steel plate. 

[098 ] 
Please replace paragraph~ with the following amended paragraph: 

[0026] According to another aspect of embodiments of the present invention,---~t--'Wtfd·e~-:-s 

<; ) ft . , n . t' ,. ·1, ; ., . , . ' ' . ' --l : fl, ., ·t f • ,y f " ·, . )( 1 ; . " • . ·1·· ' . l 1 ·· •<> • . •• , ;)• ' .J 1 .• . > . c.~ ma6ne✓i-. ia} c1;> ,u:rangs;, mut 11.)usm6 . a ,u,r I-.),} r.r.t.,.uc n.atcna . . ay, .. 1. au.,i,n6 cv 01. one 

~urface ... of ... the .. plurality ... of... the ... soft .... m%~netic __ Ja.yer~; __ )t ... second. polymeric ... material ... layer 

4 
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Serial No. 14/ 636,347 Docket No. CJL-0028 
Reply to Office Action of Augµst 25, 2016 

Change(s) applied 

to document, AMENDMENTS TO THE SPECIFICATION 
[082)-(088) /M-G/ 

+/G/IOlJ Please replace paragraphslf'0l8] ~001 61.with the following amended paragraphs: 

[0010] According to an aspect of embodiments of the present invention, a wireless charging 

f')<'J;;s,c~<'-'t<~'---~"•<~i,<><«{,;-,-l----l-,i«;,<>..<> a n.,hiralihr ')f ,c,ft ma<•netic iaVf'r,. a fir<.t nc,hmeri- mat,~r:ial laver l .. , ... . ~ ., ... . , . . . " , A ... , ....... , • .\. . ..... . . . :--, ,; '-· ·· · · ······i<---Z---·~---::~l- ····.._··· ···!--, .. ~ ...... ...... ~.'(';}••····· ······ ······:,o·~--!-, .. , . ...... ....... ~: . ... . ;;-. .... .; . ........ ::-.. ~ .... ...... ... ~ ..... ... ...... . , ... .. . 

a.n:angcd on one surfa.ce of the plurahry of the sofr rna~'11etic layets: a second polymeric 

arranged on the second polymetic rnarerial layer. wherein the plurality of soft magnetic layers 

!ayer, wherein the fir~t :polymeric material layer comprises a. first extending portion extending 

L.. 'l'l"I. thTrl !hr.• pl!l!:"l·1· .... , r,r·· t 11e snr''t rn··1gr'""l'i;: 1" V ·>re:· '"h('ffl. n 11-,,, Ss' "' Q'l'l'J :pr'lYlf>'ll'[j.,.. ·1·n3tr.•1·1' ,, j E~J_:-,. 1.!,'•· · ~ .( . . . \ • .' • . J>, . \,..., • >. . . J. :· ;,- \:a• .( _ .H1,!. 4 l a .. Jeh >·• vv . • • 4 .. l l 1 {..<, , , .~, _ . \3. >. )' t. ,_, . . \, . L· .\ c ~A. 

layer comprises a second extending portion extending longer than the plurnlity of the soft 

magnetic layers, and \vhe1:ein the first extending portion and the second extending portion 

contact with ea.ch othe:r. T he first polymeric material hver and the first extending portion a.re 

made of same material. 

2 
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Payment by: 
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/David D. Nelson/ 

David D. Nelson, Esq. 
Registration No. 47,818 
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Docket No.: CJL-0028 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Confirmation No.: 9944 

Jai Hoon YEOM, Sang Won LEE, Seok Group Art Unit 2859 
BAE, So Yeon KIM, Jin Mi NOH, Ji 
Yeon SONG and Hee Jung LEE 

Serial No.: 14/636,347 Examiner: Samuel BERHANU 

Filed: March 3, 2015 Customer No.: 34610 

For: WIRELESS CHARGING AND COMMUNICATION BOARD AND 
WIRELESS CHARGING AND COMMUNICATION DEVICE 

REPLY AND/OR AMENDMENT 
UNDER 37 C.F.R. §1.114 

U.S. Patent and Trademark Office 
Customer Service Window, MAIL STOP RCE 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Sir: 

In connection with a Request for Continued Examination (RCE) and a Petition to 

Withdraw this Application from issue, please amend the above-identified application as 

follows: 

Amendments to the Claims are reflected in the listing of claims. 

Remarks/ Arguments begin after the listing of the claims. 
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Serial No. 14/636,347 Docket No. CJL-0028 

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 wireless charging and communication board, 

compnsmg: 

a plurality of soft magnetic layers comprising a first soft magnetic layer and a second 

soft magnetic layer; 

a first polymeric material layer arranged on a first surface of the plurality of soft 

magnetic layers; 

a second polymeric material layer arranged on a second surface of the plurality of soft 

magnetic layers opposed to the first surface; and 

a coil pattern arranged on the second polymeric material layer, 

wherein the plurality of soft magnetic layers are positioned between the first 

polymeric material layer and the second polymeric material layer, 

wherein the first polymeric material layer includes a first extending portion extending 

longer than the plurality of soft magnetic layers, 

wherein the second polymeric material layer includes a second extending portion 

extending longer than the plurality of soft magnetic layers, [[and]] 

wherein the first extending portion and the second extending portion are connected 

to contact each other.,. 

2 
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Serial No. 14/636,347 Docket No. CJL-0028 

wherein at least one of the first soft magnetic layer or the second soft magnetic layer 

is made with one or more of an amorphous alloy, a crystalline alloy, an amorphous alloy 

ribbon, a nanocrystalline ribbon, or a silicon steel plate. 

2. (Currently Amended) The wireless charging and communication board of 

claim 1, wherein a distance between the first extending portion and the second extending 

portion becomes closer [[of]] to the soft magnetic layer_as the plurality soft magnetic layers 

become farther apart. 

3. (Previously Presented) The wireless charging and communication board of 

claim 2, wherein a lengthO) of the first extending portion or the second extending portion 

and a thickness(h) of the plurality of soft magnetic layers have a relation of the following 

equation, wherein A represents a constant of 0.6 to 10: 

[equation] 

1 =Ax h. 

4. (Previously Presented) The wireless charging and communication board of 

claim 1, wherein at least one of the first polymeric material layer or the second polymeric 

material layer contains one or more of polyethylene, polyacrylic, polyitnide, polyamide, or 

polyurethane. 
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5. (Previously Presented) The wireless charging and communication board of 

claim 1, further comprising an adhesive layer that adheres the first polymeric material layer 

and the second polymeric material layer to the plurality of soft magnetic layers. 

6. (Previously Presented) The wireless charging and communication board of 

claim 1, wherein an air gap is further formed between the plurality of soft magnetic layers, 

the first extending portion, and the second extending portion . 

7-9. (Canceled) 

10. (Currently Amended) The wireless charging and communication board of 

claim 1, further comprising a lead frame connected to the coil pattern.,. 

wherein the first polymeric material layer and the second polymeric material layer are 

arranged to surround the lead frame. 

11. (Canceled) 

12. (Currently Amended) The wireless charging and communication board of 

claim 1, wherein the first polymeric material layer and the first extending portion are made 

with a same material. 

13-17. (Canceled) 

4 

Petitioner Samsung and Google 
Ex-1004, 0190



Serial No. 14/636,347 Docket No. CJL-0028 

18. (Currently Amended) A portable terminal, comprising: 

a housing; 

a plurality of soft magnetic layers arranged in the housing, and comprising a first soft 

magnetic layer and a second soft magnetic layer; 

a first polymeric material layer arranged on a first surface of the plurality of soft 

magnetic layers; 

a second polymeric material layer arranged on a second surface of the plurality of soft 

magnetic layers opposed to the first surface; and 

a coil pattern arranged on the second polymeric material layer, 

wherein the plurality of soft magnetic layers are disposed between the first polymeric 

material layer and the second polymeric material layer, 

wherein the first polymeric material layer comprises a first extending portion 

extending longer than the plurality of soft magnetic layers, 

wherein the second polymeric material layer comprises a second extending portion 

extending longer than the plurality of soft magnetic layers, and 

wherein the first extending portion and the second extending portion are connected 

to contact with each other, and 

wherein at least one of the first soft magnetic layer or the second soft magnetic layer 

is made with one or more of an amorphous alloy, a crystalline alloy, an amorphous alloy 

ribbon, a nanocrystalline ribbon, or a silicon steel plate. 
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19. (Previously Presented) The portable terminal of claim 18, wherein a distance 

between the first extending portion and the second extending portion becomes closer as the 

plurality of soft magnetic layers becomes farther apart. 

20. (Previously Presented) The portable terminal of claim 19, wherein a length 0) 

of the first extending portion or the second extending portion and a thickness (h) of the 

plurality of soft magnetic layers have a relation of the following equation, wherein A 

represents a constant of 0.6 to 10: 

[equation] 

1 =Ax h. 

21. (Canceled) 

22. (Currently Amended) The portable terminal of claim 18, further comprising a 

lead frame connected to the coil pattern,. 

wherein the first polymeric material layer and the second polymeric material layer are 

arranged to surround the lead frame. 

23. (Canceled) 

24. (Canceled) 
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25. (Previously Presented) The portable terminal of claim 18, wherein the first 

polymeric material layer and the first extending portion are made of a same material. 

26. (Previously Presented) The portable terminal of claim 18, further comprising 

an adhesive layer to adhere the first polymeric material layer and the second polymeric 

material layer to the plurality of soft magnetic layers. 

27. (New) The wireless charging and communication board of claim 1, wherein 

the second soft magnetic layer is arranged on the first soft magnetic layer. 

28. (New) The wireless charging and communication board of claim 1, wherein 

the coil pattern includes a first coil pattern and a second coil pattern which arranged to 

surround a side of the first coil pattern, 

wherein the first coil pattern includes a wireless charging antenna, and the second coil 

pattern includes a near field communication antenna. 

29. (New) The wireless charging and communication board of claim 1, wherein 

the first extending portion and the second extending portion contact each other. 

7 
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30. (New) The wireless charging and communication board of claim 1, further 

comprising an adhesive layer positioned between the first extending portion and the second 

extending portion, 

wherein the first extending portion adheres to the second extending portion. 

31. (New) The portable terminal of claim 18, wherein the second soft magnetic 

layer is provided on the first soft magnetic layer. 

32. (New) The portable terminal of claim 18, wherein the coil pattern includes a 

first coil pattern and a second coil pattern which arranged to surround a side of the first coil 

pattern, 

wherein the first coil pattern includes a wireless charging antenna, and the second coil 

pattern includes a near field communication antenna. 

33. (New) The portable terminal of claim 18, wherein the first extending portion 

and the second extending portion contact each other. 

34. (New) The portable terminal of claim 18, further comprising an adhesive layer 

positioned between the first extending portion and the second extending portion, 

wherein the first extending portion adheres to the second extending portion. 

8 
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REMARKS 

Claims 1-6, 10, 12, 18-20, 22, and 25-34 are pending. Claims 1, 2, 10, 12, 18, and 22 

are amended; claims 7, 8, 11, 21, 23, and 24 are canceled without prejudice or disclaimer; and 

new claims 27-34 are added. Prompt examination and allowance in due course are 

respectfully solicited. Applicant respectfully submits that the pending claims are allowable 

for reasons similar to the reasons identified in the Notice of Allowance mailed March 28, 

2017. 

CONCLUSION 

Should the Examiner have any questions regarding the above-identified application, 

the Examiner is invited to contact the undersigned attorney, David D. Nelson, at the 

telephone number listed below. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. §1.136 is 

hereby made. Please charge any shortage in fees due in connection with the filing of this, 

concurrent and future replies, including extension of time fees, to Deposit Account 16-0607 

and please credit any excess fees to such deposit account. 

Correspondence Address: 
P.O. Box 8638 
Reston, VA 20195 
703 766-3777 DYK/DDN:eb 

Respectfully submitted, 
KED & ASSOCIATES, LLP 

/David D. Nelson/ 

David D. Nelson, Esq. 
Registration No. 47,818 
Daniel Y.J. Kim, Esq. 
Registration No. 36,186 

Please direct all correspondence to Customer Number 34610 
Q:\Documents\2417-028\672534 
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This collect,on of mformat1on 1s required by 3 7 CFR 1.16. The mformat1on 1s required to obtain o r retain a benefrt by the public which 1s to ftle (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This oollection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the complete d application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount o l time you 
require to complete this lorm and/or suggestions lor reducing this burden, shOuld be sent to the Chiel Information Ollicer, U.S. Patent and Trademark Ollice, U.S. 
Department of Commerce, P.O . Box 1450, Alexandria, VA 22313- 1450. DO NOT SEND FEES O R COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2 
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UNITED ST A TES P A TENT AND TRADEMARK O FFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMJSSIONER FOR PATENTS 

P.O. Box 1450 
Ales:mdria, Virginia 22313-1450 
www.nspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

34610 7590 08/11/2017 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 201 95 

APPLICATION NO. FILING DATE 

14/636,347 03/03/2015 

FIRST NAMED INVENTOR 

Jai Hoon YEOM 

EXAMINER 

BERHANU, SAMUEL 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 08/11/2017 

AITORNEY DOCKET NO. CONFIRMATION NO. 

CJL-0028 9944 

TITLE OF INVENTION: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND COMMUNICATION 
DEVICE 

APPLN. T YPE ENTITY ST A TUS ISSUE FEE DUE PUBLICATION F-EE DUE PREY. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

oonprovisional UNDISCOUNTED $960 $0 $%0 $960 11/13/2017 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS TS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RJGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

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

HOW TO REPLY TO THIS NOTICE: 

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

If the ENTITY ST ATOS is the same as shown above, pay the TOT AL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANS MITT AL, complete section number 5 titled 
"Change in Entity Scams (from scams 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 (if 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. 

IIL 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 r esponsibility 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 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

34610 7590 08/11/2017 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

APPLICATION NO. FILING DATE 

14/636,347 03/03/2015 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Jai Hoon YEOM CJL-0028 9944 

TITLE OF INVENTION: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND COMMUNICATION 
DEVICE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

BERHANU, SAMUEL 2859 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $960 

CLASS-SUBCLASS 

320-108000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 11/13/2017 

2 ______________ _ 

3 ______________ _ 

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 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). 

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. 

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. 

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 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED ST A TES PA TENT AND TRADEMARK O FFICE 

APPLICATION NO. FILING DATE 

14/636,347 03/03/2015 

34610 7590 08/11/2017 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

FIRST NAMED INVENTOR 

Jai Hoon YEOM 

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

P.O. Box 1450 
Ales:mdria, Virginia 22313-1450 
www.nspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

CJL-0028 9944 

EXAMINER 

BERHANU, SAMUEL 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 08/11/2017 

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 l (h)(2) of the AIA Technical Con-ections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent tenn 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 p1ior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent tenn adjustment dete1mination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CFR 1.705. 

Any questions regarding the Patent Te1m Extension or Adjustment dete1mination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200. 

Page 3 of3 
PTOL-85 (Rev. 02/1 1) Petitioner Samsung and Google 

Ex-1004, 0213



0MB 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 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
14/636,347 
Examiner 
SAMUEL BERHANU 

Applicant(s) 
YEOM ET AL. 
Art Unit 
2859 

AIA (First Inventor to File) 
Status 

Yes 

-- The MAILING DA TE 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. 1:8] This communication is responsive to Remarks filled on 07/06/2017. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D 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. 1:8] The allowed claim(s) is/are 1-6, 10, 12, 18-20, 22, 25-34. 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 http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. 1:8] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) 1:8] All b) D Some *c) D None of the: 

1. 1:8] Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D 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. D Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/SAMUEL BERHANU/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20170806 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 

Petitioner Samsung and Google 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 14636347 YEOM ET AL. 

I I I 11 11 II 11 
Examiner Art Unit 

SAMUEL BERHANU 2859 

CPC-SEARCHED 

Symbol I Date I Examiner 
I I 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class I Subclass I Date I Examiner 
320 I 108 I 8/21/2016 I SB 

* See search history printout included with this form or the SEARCH NOTES box below to determine 
the scope of the search. 

SEARCH NOTES 

Search Notes I Date I Examiner 
EAST inventor search conducted------------see printout I 8/21 /2016 I SB 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group Date Examiner 
CPCSymbol 

PGPUB CLAIM TEXT SEARCH CONDUCTED----SEE 3/14/2017 SB 
PRINTOUT 
Uodated 8/6/2017 SB 

U.S. Patent and Trademark Office Part o f Paper No. : 20 170806 Petitioner Samsung and Google 
Ex-1004, 0216



EAST Search History 

EAST Search History 

EAST Search History (Interference} 

II;:~ Ir~-~~-:_ I[~:_:_~:~---~~-:-~-~---------------------------------------------- Ir°._~:----------------------I ~~~~-~~~---------Jr~'.-~-~:_'._:_ I ~~;;e------- l 

It~~--- If 3~------I ~~00~~~~-~-~~~~--~-~~-~=-~~'.~--~-~'.'.------------- I ~~p~~~'.-------I[~~~----------------------- I[~~------------I ~~-~;{~~:-~-~I 
!!.~--- l1°---------l ~~:r~~~\i~c:~~~--~-~~-~=-~~'.~--~-~'.'.--:'.'.~-~- I ~~p~~~'.-------I[:'._~:--------------------![~~------------ I ~~-~;~ ~~:-~-~! 

1E7L1 ~~:r~~~\i~c:~~~--~~-~-~-~~-~--~~-'.'.--~'.'._~~------ I ~~p~-~-~'.-------11~'.-~~--------------------IEJ ~~-~;~ ~-~~-~~I 
8/6/2017 10:20:58 PM 
C:\ Users\ sberhanu\ Documents\ EAST\ Workspaces\ 14636347\ first.wsp 

EASTSearchHistory .1463634 7 _Accessible Version.htm[S/6/2017 10:21:01 PM] 
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Issue Classification 

111 

CPC 

Symbol 

H02J 

H02J 

H02J 

H02J 

I I 11 1111 

7 

5 

7 

50 

CPC Combination Sets 

Symbol 

(Assistant Examiner) 

/SAMUEL BERHANU/ 

II 

Primary Examiner.Art Unit 2859 

(Primary Examiner) 

U.S. Patent and Trademark Office 

11 

025 

005 

0042 

10 

Application/Control No. 

14636347 

Examiner 

SAMUEL BERHANU 

Appllcant(s)/Patent Under Reexamination 

YEOM ET AL. 

Art Unit 

2859 

Type Version 

F 2013-01 -01 

2013-01-01 

2013-01-01 

2016-02-01 

Type Set Ranking Version 

Total Claims Allowed: 

22 
(Date) 

08/06/2017 O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 5,6 

Part o f Paper No. 20170806 

Petitioner Samsung and Google 
Ex-1004, 0218



Application/Control No. Appllcant(s)/Patent Under Reexamination 

Issue Classification 14636347 YEOM ET AL. 

111 I I 11 1111 II 11 
Examiner Art Unit 

SAMUEL BERHANU 2859 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

320 108 H 0 2 J 7/00 (2006.01.01) 

CROSS REFERENCE($) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

Total Claims Allowed: 

22 
(Assistant Examiner) (Date) 

/SAMUEL BERHANU/ 
Primary Examiner.Art Unit 2859 08/06/2017 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 5,6 

U.S. Patent and Trademark Office Part o f Paper No. 20170806 
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Ex-1004, 0219



Application/Control No. Appllcant(s)/Patent Under Reexamination 

Issue Classification 14636347 YEOM ET AL. 

111 I I 11 1111 II 11 
Examiner Art Unit 

SAMUEL BERHANU 2859 

• Claims renumbered In the same order as presented by applicant D CPA • T.D. D R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Oiginal 

1 1 17 21 33 

2 2 13 18 22 34 

3 3 14 19 

4 4 15 20 

5 5 21 

6 6 16 22 

7 23 

8 24 

9 17 25 

7 10 18 26 

11 9 27 

8 12 10 28 

13 11 29 

14 12 30 

15 19 31 

16 20 32 

Total Claims Allowed: 

22 
(Assistant Examiner) (Date) 

/SAMUEL BERHANU/ 
Primary Examiner.Art Unit 2859 08/06/2017 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 5,6 

U.S. Patent and Trademark Office Part o f Paper No. 20170806 
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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 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

34610 7590 08/11/2017 

KED & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

APPLICATION NO. FILING DATE 

14/636,347 03/03/2015 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Jai Hoon YEOM CJL-0028 9944 

TITLE OF INVENTION: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND COMMUNICATION 
DEVICE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

BERHANU, SAMUEL 2859 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $960 

CLASS-SUBCLASS 

320-108000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 11/13/2017 

1 KEO & Associates, LLP 

2 _____________ _ 

3 _____________ _ 

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

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

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

LG INNOTEK CO., LTD. SEOUL, REPUBLIC OF KOREA 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual ~ Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

~ Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

~ Payment by credit card. Issue Fee previously submitted on June 27, 2017 
~ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any 

overpayment, to Deposit Account Number 16-0607 ( enclose an extra copy of this form). 

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. 

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. 

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 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature /David D. Nelson/ 

Typedorprintedname David D. Nelson 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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Electronic Acknowledgement Receipt 

EFSID: 30865374 

Application Number: 14636347 

International Application Number: 

Confirmation Number: 9944 

Title of Invention: 
WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHARGING AND COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Jai Hoon YEOM 

Customer Number: 34610 

Filer: Daniel Y.J. Kim/Elisa Becker 

Filer Authorized By: Daniel Y.J. Kim 

Attorney Docket Number: CJL-0028 

Receipt Date: 06-NOV-2017 

Filing Date: 03-MAR-2015 

Time Stamp: 15:35:52 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

995828 

1 Issue Fee Payment (PTO-85B) lssueFeeTransmittal.pdf no 1 
3407b25 78e3 5 df0c694cb5 eS 2a6c465 d54 1 

9a131 

Warnings: Petitioner Samsung and Google 
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Information: 

Total Files Size (in bytes)~ 995828 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 

Petitioner Samsung and Google 
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PART B. FEE(S) TRANSMJTTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

orw 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for 1ransmitling the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 1hrough .5 should be completed where 
appropriate. All further correspondence including lhe Patent, advance orders and noiilicalion of maintenance foes will be maile.d 10 lhe current corres~ndencts address as 
indicated unless corrected below or directed otherwise in Block I. by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee nOlificalions. 

CURRENT CORRESPONDENCE ADDRESS (No<e: Use Block I for any change of addrcs.s) 

Note: A certificate of mailin_g can only be used for domestic mailings of the 
Fee(s) Transmiual. This cectiftcale cannot be used for any other accompanying 
papers. Each additional i>apcr, such as an assignment or formal drawing, must 
have ilS own certificate of mailing or transmission. 

34610 7S90 08/1112017 

KED & ASSOClA TES, LLP 
QPA,o 

-1,t, ". 
Certificate of Mailing or Transmission 

I hereby certify lhal thi s Fee(s) Transmiual is being deposited with the United 
States Postal Service with suff'icienl p<>stage for first class mail in an envelor.e 
addressed lo lhe Mail Stop ISSUE FEE address above. or being facsimile 
transmiued 10 lhe USPTO (571) 273-2885, on the date indicated below. P.O. Box 8638 

Reston, VA 20195 NOV O 6 2017 ~ ) _,---,1 
~4 r-l/ -~ ~" 

,.,_, 
cf 1RAoe-'l'l (Daie) 

APPLICATION NO. FILINODATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

14/636,347 03/03/2015 Jal Hoon YEOM CJl.r0028 9944 

TITLE OF INVENTION: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND COMMUNICATION 
DEVICE 14636347 ✓ 

APPLN. TYPE ENTITY ST A 11JS ISSUE fEE DUE 

nonprovisiooal UNDISCOUNTED $960 

EXAMINER ARTUNIT 

BERHANU, SAMUEL 2859 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of corre~ndence address (or Change of Correspondence 
Address form PTO/SB/ 122) auached. 

0 "Fee Address" indication (or "Fee Address" lndicalion form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of o Customer 
Number is required. 

PUBLICATION FEE DUE PREV. 

so $960 

01 FC:1501 

CI.ASS-SUBO.ASS 

320-108000 

2. For printing on the palenl front page. list 
(I) The names of up 10 3 registered patent allorncys 
or agents OR, altematively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up 10 
2 registered patent allorneys or agents. If no name is 
liste<I, no name will be printed. 

DATEDUE 

S960 

I KEO & Associates. LLP 
2 ____________ _ 

3 ____________ _ 

3. ASSIGNEE NAME AND RESIDE,'ICE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an a.~~igoce is identified below, the document has been filed for 
recordalion as set folth in 37 CFR 3. 11. Completion of this form is NOT a subs1i1111e for filing an assignmen1. 

(A) NAME OF ASSIGNEE (B) KliSIDENCE: (CITY and STA TE OR COUNTRY) 

LG INNOTEK CO., LTD. SEOUL, REPUBLIC OF KOREA 

Please check the appropriate assignee category or categories (will not be printed on the patent): 0 Individual ~ Corporation or other private group entity O Government 

4a. The following fee(s) are submiued: 
~ Issue Fee 
0 Publication Fee (No small enlity discount permille.d) 
0 Advance Order• # of Copies ________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small enlity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscoumed fee status. 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 
0 A check is enclosed. 
~ Payment by cre.di1 card. Issue Fee previously submitted on June 27, 2017 
~The director is hereby authorized to charge the requ ired fce(s), any deficiency, or crc.dits any 

overpayment, to Deposit Account Number 16-0607 (enclose an extra copy of this form). 

NOIE;. Absent a valid certification of Micro Entity Status (see forms PTOISB/15A and 158), issue 
l'eepiiymenl in the micro entity amount will not be accepted at the risk of application abandonment. 
l'fQIE;_ lf the application was previously under micro entity status, checking lhis box will be tal<en 
to6ea notification of loss of enlitlement 10 micro entity status. 
MQif. Checking lhis box will be taken 10 be a notilication of loss of entitlement 10 small or micro 
entity status, as applicable. 

NOT£: This form must be signed in accordance with 37 CFR 1.31 aod 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Aulhoriud Signature /David D. Nelson/ 

Typed or printed name David D. Nelson 

PTOL-85 Part B ( 10· 13) Approved for use lhrough I0/31/2013. 
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UNITED STAIBS P AIBNT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

14/636.347 12/12/2017 

34610 7590 11/21/2017 

KED & AS SOCIA TES, LLP 
P.O. Box 8638 
Reston, VA 20195 

PATFNTNO. 

9843215 

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

P.O. Bo, 1450 
Ale.xaudt'ia, Vit'gi1tla 22313-1450 
www .ttspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

CJL-0028 9944 

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 21 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 
Retdeval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Te1m Extension or Adjustment detennination 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): 

J ai Hoon YEOM, Seoul, KOREA, REPUBLIC OF; 
LG INNOTEK CO., LTD., Seoul, KOREA, REPUBLIC OF; 
Sang Won LEE, Seoul, KOREA, REPUBLIC OF; 
Seok BAE, Seoul, KOREA, REPUBLIC OF; 
So Yeon KIM, Seoul, KOREA, REPUBLIC OF; 
Jin Mi NOH, Seoul, KOREA, REPUBLIC OF; 
Ji Yeon SONG, Seoul, KOREA, REPUBLIC OF; 
Hee Jung LEE, Seoul, KOREA, REPUBLIC OF; 

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. 

IR103 (Rev. 10/09) Petitioner Samsung and Google 
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Doc Code: PA .. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 01/31 /2018. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwor1< Reduction Act ol 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Appl icant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed , the Power of Attorney will not be recognized in the application. 

Application Number 14/636,347 
Filing Date 03-03-2015 

First Named Inventor Jai Hoon YEOM 

Title WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHARGING AND COMMUNICATION DEVICE 

Art Unit 2859 
Examiner Name BERHANU, SAMUEL 
Attorney Docket Number 0106.001 POA 1 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Khaled Shami/ Date (Optional) 

Name Khaled Shami Registration 38,745 
Number 

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 aoolicant, use multiple forms. 

D "Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131 , 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 1.1 4. 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. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

Petitioner Samsung and Google 
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PTO/AIA/123 (08-12} 
Approved for use through 03/31/2021. 0MB 0651-0035 

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

CHANGE OF 
CORRESPONDENCE ADDRESS 

Patent 

Address to: 
Mail Stop Post Issue 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Issue Date 

Application Number 

Filing Date 

First Named Inventor 

Attorney Docket 

9,843,215 

12-1 2-2017 

14/636,347 

03-03-2015 

Jai Hoon YEOM 

0106.001 POA 1 

Please change the Correspondence Address for the above-identified patent to: 

0 The address associated with Customer Number: 

I 
151145 

OR 

• Firm or 
Individual Name 

Address 

City I State 

Country 

Telephone I Email 

I 

I ZIP 

This form cannot be used to change the data associated with a Customer Number. To change the data associated w ith an 
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124). 

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee 
Address Indication Form" (PTO/SB/47). 

I am the: D Patentee. 

D If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3. 73(c) 
(Form PTO/AIA/96 or equivalent) is enclosed or was filed on . See 37 CFR 3.71. 

~ Attorney or agent of record. Registration Number 38,745 

• Patent practitioner acting in a representative capacity whose correspondence address is the correspondence 
address of record. Notice has been qiven to the patentee or owner. Reqistration Number 38,745 

Signature /Khaled Shami/ 

Typed or 
Printed Name KHALED SHAMI 

Date April 13, 2021 I Telephone 202-516-6901 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiple forms if more than one signature is required. see below*. 
D "Total of forms are submitted. 

This collection of information is required by 37 CFR 1.33. The information is required to obtain or reta in 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. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: _S_C_R_A_M_O_G_E_T_E_C_H_N_O_L_O_G_Y_L_I_M_IT_E_D _______________ _ 

Application No./Patent No.: 9,843,215 Filed/Issue Date: _1_2_-_12_-_2_0_1_7 _______ _ 
Titled: WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS CHARGING AND COMMUNICATION DEVICE 

SCRAMOGE TECHNOLOGY LIMITED , a Corporation 
--------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. G A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: YE• M. JAi H•• N. LEE. sANGW• N. BAE. sE• K. KIM. so YE• N. NOH.JIN Ml. s• NG,JI YE• N. LEE. HEE Ju To: LG IN NOTE K CO., LTD. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 035073 Frame 0324 or for which a copy thereof is attached. 

2. From: LG INNOTEK CO., LTD. To: SCRAMOGE TECHNOLOGY LIMITED 

The document was recorded in the United States Patent and Trademark Office at 

Reel 055335 Frame 0652 or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 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 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313·1450. 

If you need assistance in completing the form, call I -800-PTO-9 I 99 and select option 2. 
Petitioner Samsung and Google 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

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

/Khaled Shami/ 

Signature 

Khaled Shami 
Printed or Typed Name 

[Page 2 of 2] 

April 13, 2021 
Date 

38,745 
Title or Registration Number 
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Privacy Act Statement 

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

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

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

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, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 42438381 

Application Number: 14636347 

International Application Number: 

Confirmation Number: 9944 

Title of Invention: 
WIRELESS CHARGING AND COMMUNICATION BOARD AND WIRELESS 
CHARGING AND COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Jai Hoon YEOM 

Customer Number: 34610 

Filer: Khaled Shami/Susanh Perez 

Filer Authorized By: Khaled Shami 

Attorney Docket Number: CJL-0028 

Receipt Date: 14-APR-2021 

Filing Date: 03-MAR-2015 

Time Stamp: 09:57:55 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1055768 

1 Power of Attorney 01060000000_POASigned.pdf no 1 
a1 63da1 e2fda2ffb59b238Sb929b44750ed 

33a63 

Warnings: Petitioner Samsung and Google 
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Information: 

236854 

2 Transmittal Letter 
Pat_9843215_POA_ Transmittal 

no 1 
pdf 

8181 e7ac58b56eeb712ca2be2f7a86c7144 
Sbf4c 

Warnings: 

Information: 

263712 

3 Change of Address Pat_9843215_aia0123.pdf no 2 
ccb8d5 abbd88f46e4fd 628d d 67983cc4 764 

30e4b 

Warnings: 

Information: 

167205 

4 
Assignee showing of ownership per 37 

Pat_9843215_373_aia0096.pdf no 3 
CFR 3.73 

592c97 4913eabc085e 73b991 bab4085560( 
e0421 

Warnings: 

Information: 

Total Files Size (in bytes) 1723539 

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 Agglications 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 Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 

Petitioner Samsung and Google 
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APPLICATION NUMBER 

14/636,347 

151145 
Shami Messinger PLLC 
1000 Wisconsin Ave. NW 
Suite 200 
Washington, DC 20007 

FILING OR 37l(C) DATE 

03/03/2015 

Ul'\lTF.D STATF.S DF.PA RTMF.:-.IT OF c m f MF.RCF. 
United States Pnie nt a nd T rade mark Office 
Add,e,.:CO :s!ER FOR PATENTS 

P.O 
. . 223 13°1<50 

FIRST NAMED APPLICANT ATTY. DOCKET NO.mTI.,E 

Jai Hoon YEOM 0106 .00 IPOAl 
CONFIRMATION NO. 9944 

POA ACCEPTANCE LETTER 

1 IDIIII Ullllllllll lll~!~twi~l,tJ!~tno 111111111111111111 

Date Mailed: 04/16/2021 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney fi led 04/14/2021 . 

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

/tmwilliams/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

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

page 1 of 1 
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APPLICATION NUMBER 

14/636,347 

34610 
KEO & ASSOCIATES, LLP 
P.O. Box 8638 
Reston, VA 20195 

FILING OR 37l(C) DATE 

03/03/2015 

Ul'\lTF.D STATF.S DF.PA RTMF.:-.IT OF cmfMF.RCF. 
United States Pnient a nd T rade mark Office 
Add,e,.:CO :s!ER FOR PATENTS 

P.O 
. . 223 13°1<50 

FIRST NAMED APPLICANT ATTY. DOCKET NO.mTI.,E 

J ai Hoon YEOM CJL-0028 
CONFIRMATION NO. 9944 

POWER OF ATTORNEY NOTICE 

IIDIIIIUlllllllllllll~!~tWi~l,tJ!~~UOlllllmlllllllllll 
Date Mailed: 04/16/2021 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney fi led 04/14/2021 . 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/tmwilliams/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

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

page 1 of 1 
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Case 6:21-cv~00579-ADA Document 2 Filed 06/07/21 Page 1 of 1 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or [!1'Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-00579 6/7/2021 Western District of Texas 
PLAINTIFF DEFENDANT 

SCRAMOGE TECHNOLOGY LIMITED APPLE INC. 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 10,622,842 4/14/2020 Scramoge Technology Limited 

2 9,806,565 10/31/2017 Scramoge Technology Limited 

3 10,804,740 10/13/2020 Scramoge Technology Limited 

4 9,843,215 12/12/201 7 Scramoge Technology Limited 

5 10,424,941 9/24/2019 Scramoge Technology Limited 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Ple.ading 

PATENT OR DATE OF PATENT 
HOLDEROF PATENTOR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above- entitled case, the following decision bas been rendered or judgement issued: 

DECISION/JUDGEMENT 

r BY) DEPUTY CLF.R K 

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

Petitioner Samsung and Google 
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Case 6:21-cv~00579-ADA Document 2 Filed 06/07/21 Page 1 of 1 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or [!1'Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-00579 6/7/2021 Western District of Texas 
PLAINTIFF DEFENDANT 

SCRAMOGE TECHNOLOGY LIMITED APPLE INC. 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 10,622,842 4/14/2020 Scramoge Technology Limited 

2 9,806,565 10/31/2017 Scramoge Technology Limited 

3 10,804,740 10/13/2020 Scramoge Technology Limited 

4 9,843,215 12/12/201 7 Scramoge Technology Limited 

5 10,424,941 9/24/2019 Scramoge Technology Limited 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Ple.ading 

PATENT OR DATE OF PATENT 
HOLDEROF PATENTOR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above- entitled case, the following decision bas been rendered or judgement issued: 

DECISION/JUDGEMENT 

r BY) DEPUTY CLF.R K 

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

Petitioner Samsung and Google 
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Case 6:21-cv~00616-ADA Document 2 Filed 06/15/21 Page 1 of 1 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or [!1'Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-00616 6/15/2021 Western District of Texas 
PLAINTIFF DEFENDANT 

SCRAMOGE TECHNOLOGY LIMITED GOOGLE LLC 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9,843,215 12/12/2017 Scramoge Technology Limited 

2 10,367,370 7/30/2019 Scramoge Technology Limited 

3 10,804,740 10/13/2020 Scramoge Technology Limited 

4 9,997,962 6/12/2018 Scramoge Technology Limited 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Ple.ading 

PATENT OR DATE OF PATENT 
HOLDEROF PATENTOR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above- entitled case, the following decision bas been rendered or judgement issued: 

DECISION/JUDGEMENT 

r BY) DEPUTY CLF.RK 

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

Petitioner Samsung and Google 
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