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The present invention relates to an antenna structure comprising: a substrate having a predetermined shape; and a shielding sheet laminated 
on the top surface of the substrate, wherein the top surface or the bottom surface of the substrate has a WPC pattern formed thereon, and the 
antenna structure further comprises a thermistor which is formed on the top surface or the bottom surface of the substrate so as to measure 
the temperature of the WPC pattern. According to the present invention, an NFC antenna, an MST antenna, and a WPC antenna are formed 
together in one substrate so as to reduce the overall size of the antenna structure, and thus it is possible to efficiently use the internal space 
of a mobile communication terminal; even when an NFC antenna, an MST antenna, and a WPC antenna are formed together in one substrate, 
the individual antennas can obtain optimal performance without interference therebetween; unlike a conventional antenna structure 
comprising a plurality of sheets, one nanocrystal sheet is used, so that the thickness of the antenna structure can be significantly reduced; 
and when the antenna structure is heated to a predetermined temperature or higher, the wireless charging function is blocked by a built-in 
thermistor, so that unnecessary damage can be prevented. [in Korean] 
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Specification 
Title of the Invention: Antenna structure 

Technical Field 
[1]  The present invention relates to an antenna structure, and more particularly to a composite 

antenna structure in which an NFC pattern, an MST pattern, and a WPC pattern are all formed at 
once on a single substrate. 

Background Art 
[2]  With the widespread adoption of mobile communication devices, more specifically smartphones, 

recent smartphones are equipped with a variety of features to provide convenience to users, 
including NFC (Near Frequency Communication) and MST (Magnetic secure Transmission) for 
easy payment, and WPC (Wireless Power Charge), which overcomes the limitations of wired 
charging for mobile devices. 

[3]  With NFC and MST on mobile devices, users no longer need to take their credit cards out of 
their wallets to make payments, and wireless charging allows them to use their devices without 
cables while they are charging. All of these features are made possible by the antennas mounted 
on the mobile phone. 

[4]  On another note, with the recent trend of thinner and smaller mobile devices, the space available 
for mounting antennas is also shrinking, and research on mounting multiple antennas on a single 
substrate continues. In the case of mounting multiple antennas all at once on a single substrate, 
there are many challenges to solve, ranging from space-efficient placement to minimizing 
interference between antennas. Furthermore, when three or more antennas are mounted all at once 
on a single substrate, these challenges are exacerbated by the fact that two of the antennas are 
necessarily on the same surface of the substrate. 

[5]  Therefore, through this invention, there is proposed a new and advanced antenna structure that 
can simultaneously form NFC antenna, MST antenna, and WPC antenna on one single substrate 
through efficient space utilization to provide NFC and MST functions and wireless charging 
functions for user convenience, while deriving optimal performance. 

[6]  [Prior Art References] 

[7]  [Patent Literature] 

[8]  Republic of Korea (KR) Published Patent Application Gazette No. 10-2015-0131925 (Nov. 25, 2015) 

Detailed Description of the Invention 
Technical Problem To Be Solved  

[9]  An object of the present invention is to provide an antenna structure capable of simultaneously 
forming an NFC antenna, an MST antenna, and a WPC antenna on a single substrate through 
efficient space utilization. 
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[10]  Furthermore, another object of the present invention is to provide an antenna structure that can 
form an NFC antenna, an MST antenna, and a WPC antenna all at once on a single substrate to 
derive optimal performance of each individual antenna. 

[11]  Meanwhile, the technical problems that the present invention aims to solve are not limited to 
those mentioned above, and various technical problems may be derived from the content described 
below within the scope that is apparent to a person of ordinary skill in the art. 

Means to Solve the Problem 
[12]  An antenna structure according to one embodiment of the present invention comprises a substrate 

of a predetermined shape and a shielding sheet laminated on a top surface of the substrate, the 
shielding sheet comprising a nanocrystal layer. According to the present invention, an NFC 
antenna, an MST antenna, and a WPC antenna can be formed all at once at a single substrate to 
reduce the overall size of the antenna structure, thereby efficiently utilizing the internal space of a 
mobile communication terminal, and by forming an NFC antenna, an MST antenna, and a WPC 
antenna on a single substrate, it is possible to derive optimal performance of the individual 
antennas without interference between the antennas. In addition, unlike conventional antenna 
structures that include multiple sheets, the thickness of the antenna structure can be strikingly 
reduced by using a single nanocrystal sheet, and the built-in thermistor blocks the wireless charging 
function when the antenna structure rises above a certain temperature, thus preventing unnecessary 
damage. 

[13]  Furthermore, the nanocrystal layer may be one in which the first to the Nth (N is a positive 
integer) nanoribbons are laminated via an adhesive. 

[14]  Further, a buffer may be formed on the bottom surface of the substrate to prevent scratches 
caused by contacting the glass of the terminal on which the antenna structure is mounted. 

[15]  It may further comprise an attractor laminated between the substrate and the shielding sheet. 

[16]  Further, at least one of the NFC pattern, the MST pattern, and the WPC pattern may be formed on 
the top surface or the bottom surface of the substrate, and the attractor may be applied to a non-
patterned portion of the substrate. 

[17]  Furthermore, the NFC pattern, the MST pattern, and the WPC pattern may be spaced apart on the 
top surface or the bottom surface of the substrate. 

[18]  Further, the NFC pattern, the MST pattern, and the WPC pattern may be formed in order from the 
outer periphery of the substrate inwards, and the NFC pattern may be spaced apart and formed as 
an extension inside the WPC pattern. 

[19]  Further, the lateral length of the MST pattern may be less than or equal to the diameter of the 
WPC pattern. 

[20]  Further, the longitudinal length of the MST pattern may be greater than or equal to the diameter 
of the WPC pattern. 
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[21]  Further, the longitudinal end of the MST pattern may further comprise a bend that is partially 
curved along the shape of the WPC pattern. 

[22]  Further, the substrate may comprise a predetermined shaped extension formed on one side, 
wherein the MST pattern may be extendedly formed. 

[23]  Further, on the extension, terminals of the NFC pattern, MST pattern, and WPC pattern may be 
exposedly formed. 

[24]  The shielding sheet may further comprise a graphite sheet laminated to the top surface of the 
shielding sheet. 

Effect of the Invention 
[25]  According to the present invention, an NFC antenna, an MST antenna, and a WPC antenna can be 

formed all at once at a single substrate to reduce the overall size of the antenna structure, thereby 
efficiently utilizing the internal space of a mobile communication terminal. 

[26]  In addition, the formation of NFC antennas, MST antennas, and WPC antennas all at once on a 
single substrate has the effect of deriving optimal performance of individual antennas without 
interference between them. 

[27]  In addition, unlike conventional antenna structures that include multiple sheets, the thickness of 
the antenna structure can be reduced by using a single nanocrystal sheet. By utilizing a single 
nanocrystal sheet, the thickness of the antenna structure can be strikingly reduced. 

[28]  In addition, by embedding a thermistor, the wireless charging function is blocked when the 
antenna structure rises above a certain temperature, thus preventing unnecessary damage. 

[29]  The effects of the present invention are not limited to those mentioned above, but may include 
various effects within the scope that will be apparent to a person of ordinary skill in the art from the 
description hereunder. 

Brief Description of the Drawings 
[30]  FIG. 1 is a drawing showing a cross-sectional view of an antenna structure according to one 

embodiment of the present invention. 

[31]  FIG. 2 is a drawing showing a cross-sectional view of a nanocrystal layer. 

[32]  FIG. 3 is a drawing showing a cross-sectional view of an antenna structure with an attractor added. 

[33]  FIG. 4 is a drawing showing the specific lamination positions of the attractor. 

[34]  FIG. 5 is a drawing showing the antenna patterns formed on the top surface of the substrate.  

[35]  FIG. 6 is a drawing showing the antenna patterns formed on the bottom surface of the substrate.  

[36]           FIG. 7 is a drawing showing an NFC pattern formed on the top surface of the substrate. 

[37]  FIG. 8 is a drawing showing an NFC pattern formed on the bottom surface of the substrate. 

[38]  FIG. 9 is a drawing showing an MST pattern formed on the top surface of a substrate. 

[39]  FIG. 10 is a drawing showing an MST pattern formed on the bottom surface of a substrate. 

[40]  FIG. 11 is a drawing showing an MST pattern and a WPC pattern formed on the top surface of the substrate. 

[41]  FIG. 12 is a drawing showing a WPC pattern formed on the top surface of the substrate. 
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[42]  FIG. 13 is a drawing showing a WPC pattern formed on the bottom surface of the substrate. 

[43]  FIG. 14 is a drawing showing terminals formed on an extension of the board. 

[44]  FIG. 15 is a drawing showing a thermistor formed on the substrate. 

[45]  FIG. 16 is a drawing showing a cross-sectional view of the antenna structure with a graphite sheet added. 

[46]  FIG. 17 is a drawing showing a flowchart illustrating a method of manufacturing an antenna 
structure, which is another embodiment of the present invention. 

Embodiments of the Invention 

[47]  Hereinafter, some embodiments of the present invention are described in detail with reference to 
the illustrative drawings. The embodiments described are provided to facilitate easy understanding 
of the technical ideas of the present invention by those skilled in the art and are not intended to 
limit the invention, and detailed descriptions of related known configurations or features are 
omitted where it is believed that such detailed descriptions would obscure the essence of the 
invention. 

[48]  It should also be noted that the accompanying drawings are schematized to illustrate 
embodiments of the present invention and may differ from the form in which they are actually 
implemented, and that in assigning reference numerals to components in each drawing, it is 
intended that identical components have the same numeral symbols as far as possible, even though 
they may be shown in different drawings. 

[49]  Furthermore, the expression "including" certain components is an expression that simply refers to 
the presence of such components as an "open-ended expression" and should not be understood to 
exclude additional components. 

[50]  On another note, the NFC pattern, MST pattern, and WPC pattern referred to in the following 
specification can be broadly viewed as NFC antennas, MST antennas, and WPC antennas having 
13.56 MHz, l00KHz, and 125KHz as available frequencies, respectively. 

[51]  FIG. 1 is a drawing showing a cross-sectional view of an antenna structure 100, according to one 
embodiment of the present invention. 

[52]  The antenna structure 100 may include a substrate 10 and a shielding sheet 20, wherein the 
shielding sheet 20 may include a nanocrystal layer 25. However, this is only one embodiment, and 
it is certainly understood that some configurations may be added or deleted as needed. 

[53]  The substrate 10 may exhibit a predetermined shape, wherein the predetermined shape may vary 
depending on the location of the cellular terminal on which the antenna structure 100 is mounted. 
For example, if the antenna structure 100 is mounted on top of a battery, the substrate 10 may have 
the same or similar shape as the shape of the battery cross-section, and if it is mounted behind a 
glass, it may have the same or similar shape as the shape of the glass cross-section. 

[54]  Since the antenna patterns to be described later are to be formed on such a substrate 10, a 
conventional printed circuit board (PCB) can be used, or a flexible printed circuit board (FPCB), 
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which has recently been utilized in various ways due to its flexibility, can be used. Where FPCBs 
are used, they are thinner than PCBs, making them more desirable in terms of space utilization. 

[55]  On another note, Meanwhile, a cushioning buffer is formed on the bottom surface of the substrate 
10 to prevent scratches caused by contact with the battery or glass of the mobile communication 
terminal device onto which the antenna structure 100 is mounted. Here, the cushioning buffer may 
utilize a known composition; for example, a sponge or paper may be used. Regardless of its name, 
any material capable of preventing scratches caused by contact may be used as the cushioning buffer. 

[56]  The shielding sheet 20 is adhesively laminated to the top surface of the substrate 10, and the 
shielding sheet 20 may include a nanocrystal layer 25. Here, the nanocrystal layer 25 is a 
composition that can replace the ferrite sheet and the amorphous sheet in conventional NFC and 
WPC antenna composites, and the effect of thinning the overall thickness of the antenna structure 
100 can be obtained by composing a plurality of sheets into a single layer. 

[57]  On another note, a cover film is laminated on the top surface of the nanocrystal layer 25, which 
plays a role in protecting the surface of the nanocrystal layer 25. 

[58]  Describing the nanocrystal layer 25 in more detail, the nanocrystal layer 25 may represent a 
structure in which the first to the Nth (wherein N is a positive integer) nanoribbons are stacked 
through an adhesive. FIG. 2 is a drawing showing five nanoribbons stacked via an adhesive, and it 
can be seen that the nanoribbons have a thickness of about 20 µm, and the adhesive has a thickness 
of about 5 µm, so that the entire nanocrystal layer 25 has a thickness of about 120 µm. Meanwhile, 
the top layer of nanoribbons may be laminated with the cover film described above to protect the 
surface of the nanocrystal layer 25, the cover film having a thickness of about 15 µm. 

[59]  The nanocrystal layer 25 is preferably fabricated to exhibit a composition content of 93.4% Fe, 
4.86% Si, and 1.74% Cu, although some other components may be included as needed, and the 
composition content may be adjusted. 

[60]  FIG. 3 is a drawing showing a cross-sectional view of an antenna structure 100 having an 
attractor 30 added to it, according to one embodiment of the present invention. 

[61]  The attractor 30 is configured to prevent the magnetic field from spreading outward due to 
saturation of the magnetic body and the resulting decrease in communication efficiency (a type of 
communication failure), and should be formed of a metal component having a high saturation 
magnetization value to facilitate magnetic flow, preferably formed of a metal containing an 
amorphous component. 

[62]  On another note, since the attractor 30 is laminated through an adhesive between the substrate 10 
and the shielding sheet 20, and has its own thickness, a problem of increased thickness may occur 
when it is laminated on the top surface of the substrate 10. In this case, the problem of increased 
thickness can be solved by laminating the attractor 30 to a portion where the antenna patterns, to be 
described later herein, are not formed. Furthermore, since the attractor 30 is laminated on a portion 
where the antenna patterns are not formed, it is not necessary to form the attractor 30 in a width that 
covers the entire substrate 10, which may adversely affect the performance of the antenna complex 
100 due to excessively high saturation magnetization values. Therefore, it is preferred to form it on a 
portion alone. Referring to FIG. 4, specific stacking locations of the attractors can be seen. 

  
Samsung 

Ex1006, Page 8 of 31



 

WO 2017/175886 PCT/KR2016/003521 
6 

 

 

[63]  FIG. 5 is a drawing showing antenna patterns formed on the top surface of a substrate 10 
comprising an antenna structure 100 according to one embodiment of the present invention, and 
FIG. 6 is a drawing showing antenna patterns formed on the bottom surface. While the antenna 
patterns are preferably formed as shown in FIGS. 5 and 6, this is only one embodiment that enables 
the antenna structure 100 according to one embodiment of the present invention to produce optimal 
performance, and of course, the shape and layout arrangement of the antenna patterns may be 
varied as needed. 

[64]  At least one of the NFC pattern 12, the MST pattern 14, and the WPC pattern 17 is formed on the top 
surface or the bottom surface of the substrate 10, and it is preferable to form all of the NFC pattern 12, 
the MST pattern 14, and the WPC pattern 17 at once in order to perform both payment and wireless 
charging functions. Specifically, the NFC pattern 12, the MST pattern 14, and the WPC pattern 17 are 
formed in order from the outer periphery of the substrate 10 to inwards at predetermined intervals, as 
will be described below with reference to FIGS. 7 through 12. 

[65]  FIG. 7 is a drawing showing the NFC pattern 12 formed on the top surface of the substrate 10, 
and FIG. 8 is a drawing showing the NFC pattern 12 formed on the bottom surface thereof. 

[66]  Referring to FIG. 7, it can be seen that the NFC pattern 12 is formed horizontally at the 6 o'clock 
position of the substrate 10, with one end partially bent from there, formed longitudinally at the 9 
o'clock position, and circularly at the center. Referring to FIG. 8, it can be seen that the NFC 
pattern 12 is formed horizontally at the 12 o'clock position of the substrate 10, at the 6 o'clock 
position in a lateral direction and with one end partially bent, at the 9 o'clock and 3 o'clock 
positions in a longitudinal direction, and circularly at the center. In this case, an NFC pattern 12 is 
formed longitudinally at the 3 o'clock position on the top surface of the substrate 10, However, an 
NFC pattern 12 is formed longitudinally at the 3 o'clock position on the bottom surface of the 
substrate 10, connecting to the central circular pattern on the top surface of the substrate 10. This 
prevents any functional issues and actually allows the thickness at the 3 o'clock position and the 
center to be reduced. Here, the centrally circular NFC pattern 12 is spaced apart and extended 
formed inwards relative to the WPC pattern 17 described later. This can provide groundbreaking 
improvements in the NFC performance. 

[67]  In FIGS. 7 and 8, the NFC pattern is illustrated with one turn of a conductive line, but this is for 
illustrative purposes only, and of course, it can be formed with a plurality of conductive lines. For 
example, two turns of conductive lines can be formed laterally at 12 o'clock and 6 o'clock, and two 
turns of conductive lines can be formed longitudinally at 9 o'clock and 3 o'clock. This is to secure a 
length value for the NFC pattern 12, and it is acceptable to form it with any number of turns as long 
as the total length value is secured. 

[68]  FIG. 9 is a drawing showing the MST pattern 14 formed on the top surface of the substrate 10, 
and FIG. 10 is a drawing showing the MST pattern 14 formed on the bottom surface. 

[69]  The MST pattern 14 is formed, spaced apart from the NFC pattern 12 formed on the top and 
bottom surfaces of the substrate 10, without contacting it inward. The MST pattern 14 may 
likewise be formed with a sufficient number of turns to ensure its length value. 
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[70]  In the case of the MST pattern 14, there is a peculiarity in the lengths of the lateral and 
longitudinal directions, wherein the length of the lateral direction is less than or equal to the 
diameter of the WPC pattern 17 to be described herein later, and the length of the longitudinal 
direction is greater than or equal to the diameter of the WPC pattern 17. This can be seen 
specifically with reference to FIG. 11, wherein a bend 15 is formed in a portion of the MST pattern 
14 in the longitudinal direction because the lateral length of the MST pattern 14 is less than or 
equal to the diameter of the WPC pattern 17. This is to prevent that if the bend 15 is not formed in 
the longitudinal direction of the MST pattern 14, it would overlap with the WPC pattern 17, 
However, the bend 15 is formed, and therefore an additional length value can be obtained. 
Furthermore, the present invention provides a way to utilize space by efficiently positioning the 
antenna within the constraints of a given substrate 10 size. 

[71]  Furthermore, since the longitudinal length of the MST pattern 14 is greater than or equal to the 
diameter of the WPC pattern 17, it is not necessary for the bend 15 to be formed on a portion of the 
MST pattern 14 in the lateral direction, but this is only one embodiment, and the longitudinal 
length of the MST pattern 14 may also be less than or equal to the diameter of the WPC pattern 17, 
in which case the bend 15 may be formed on a portion of the MST pattern 14 in the lateral 
direction. In other words, the length of the MST pattern 14 in the lateral direction or the length in 
the longitudinal direction may be more than or less than the diameter of the WPC pattern 17, and if 
it is “less than,” the bend 15 may be formed in a part of the MST pattern 14 to prevent overlap with 
the WPC pattern 17 and to secure the length value. For example, if the size of the substrate 10 is 
small, it may be necessary to form bends 15 in both the lateral and longitudinal directions to 
prevent overlap with the WPC pattern 17 and to secure the length value of the MST pattern 14. 

[72]  Meanwhile, since the MST pattern (14) is for credit card replacement payments, which are 
rapidly gaining adoption, the direction in which a mobile communication terminal is brought into 
proximity with a POS device during payment may vary depending on the user. For example, one 
user might approach the POS terminal with the mobile communication terminal held horizontally, 
while another user might tilt the top or bottom of the mobile communication terminal when 
approaching the POS terminal. In other words, if payment can only be performed by approaching 
the mobile communication terminal to the POS terminal in a specific orientation, users will 
inevitably feel inconvenienced, necessitating a solution. This will be described below. 

[73]  The substrate 10 may include a predetermined shaped extension 11 on one side. The extension 11 
is shown in the aforementioned figures as a portion of the substrate 10 including a hole at the 12 
o'clock position, but need not necessarily include a hole. Such extension 11 may have an extended 
MST pattern 14 formed thereon, which allows payment to be performed by covering all directions, 
even if the user tilts the top or bottom of the mobile device to approach the POS terminal. For 
example, if the extension 11 is disposed on the top side of the mobile communication device, if the 
user approaches the POS terminal by tilting the top side of the mobile communication device, 
payment will be performed by the MST pattern 14 formed on the extension 11, and if the extension 
11 is disposed on the bottom surface of the mobile communication device, if the user approaches 
the POS terminal by tilting the bottom surface of the mobile communication device, payment will 
be performed by the solution to the MST pattern 14 formed on the extension 11. On another note, 
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if the user approaches the POS terminal by tilting the mobile communication device to the left or 
right, there is no problem because payment is performed by the MST pattern 14 formed on the main 
body of the substrate 10. On another note, the MST pattern 14 formed on the extension 11 may be 
extendedly formed from the MST pattern 14 formed on the main body of the substrate 10, but it 
may also be formed separately from it and perform a function through coupling. 

[74]  FIG. 12 is a drawing showing a WPC pattern 17 formed on the top surface of the substrate 10, 
and FIG. 13 is a drawing showing a WPC pattern 17 formed on the bottom surface. 

[75]  The WPC pattern 17 generally has a circular shape that winds inward, and the higher the number 
of turns, the higher the efficiency of wireless charging. Therefore, it is desirable to have as many 
turns as possible within a given size of the substrate 10. The orientation of the WPC pattern 17 and 
its relationship to the lateral and longitudinal orientation of the MST pattern 14 surrounding it has 
been described earlier. 

[76]  On another note, the NFC pattern 12 is spaced apart and extendedly formed inside the innermost 
conductive line of the WPC pattern 17, which can provide groundbreaking improvements in the 
performance of NFC, as described above.  

[77]  The NFC pattern 12, the MST pattern 14, and the WPC pattern 17 described so far may have 
their respective terminals 13, 16, and 18 exposedly formed through the extension 11 of the 
substrate 10, as shown in FIG. 14, and may be electrically connected with internal components 
of a mobile communication terminal. Furthermore, the antenna structure 100 according to one 
embodiment of the present invention may further comprise a thermistor 40 on the substrate 10, 
which is capable of measuring the temperature of the substrate 10, more specifically the 
temperature of one or more of the NFC pattern 12, the MST pattern 14, and the WPC pattern 17. 
However, the thermistor 40 is not necessarily formed on the top surface of the pattern. The 
terminals 43 of such a thermistor may also be exposedly formed through the extension 11, which 
may be electrically connected to internal components of the cellular terminal to block the 
wireless charging function if the temperature of the WPC pattern 17 rises above a certain 
temperature. Referring to FIG. 15, a thermistor 40 formed on the top surface of the substrate 10 
can be seen, but this is merely one embodiment and the position of the thermistor 40 can be 
varied as needed. 

[78]  Furthermore, the top surface of the shielding sheet 20 may be laminated with a further graphite 
sheet 50. Referring to FIG. 16, it can be seen that effective heat dissipation is enabled by the 
graphite sheet 50, which has good thermal conductivity, although other types of sheets with 
good thermal conductivity other than the graphite sheet 50 can be utilized as well. While the 
graphite sheet 50 is described herein as being formed on the top surface of the shielding sheet 
20, it is not necessarily limited thereto and may also be formed on the bottom surface of the 
substrate 10. 

[79]  On another note, the antenna structure 100 according to one embodiment of the present invention 
can be realized by another embodiment, an antenna structure manufacturing method, which 
includes the same technical features. Hereinafter, it will be described with reference to FIG. 17. 
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[80]  First, an antenna pattern is formed on the top or bottom surface of the substrate, 10 (S210). 
Here, the substrate, 10, can be a PCB or FPCB, and the antenna pattern can form one or more of 
an NFC pattern, 12, an MST pattern, 14, and a WPC pattern, 17. However, to perform both 
payment and wireless charging functions, it is desirable to form all of them at once. Pattern 
formation may utilize known antenna pattern formation methods. 

[81]  Then, an attractor 30 is laminated on the top surface of the substrate 10 (S220). Here, the 
attractor is configured to prevent the magnetic field from spreading outward due to saturation of 
the magnetic material and the resulting decrease in communication efficiency (a type of 
communication failure), and should be formed from a metallic component having a high 
saturation magnetization value to facilitate magnetic flow, preferably a metal containing an 
amorphous component, to prevent an increase in thickness by laminating it to a portion where 
the antenna pattern is not formed in the above step S210. 

[82]  Once the attractor 30 has been laminated, the shielding sheet 20 is then laminated on top of the 
attractor 30 (S230). Here, the shielding sheet 20 may include the nanocrystal layer 25, and the 
effect of thinning the overall thickness of the antenna complex 100 by the nanocrystal layer 50 
may be obtained. 

[83]  In more detail, the nanocrystal layer 25 may represent a structure in which the first to the Nth 
(where N is a positive integer) nanoribbons are laminated via an adhesive, and because it is a 
structure laminated via an adhesive, it may be fabricated using either a top-to-bottom lamination 
method or a bottom-to-top lamination method. 

[84]  The nanocrystal layer 25 is preferably fabricated to exhibit a composition content of 93.4% Fe, 
4.86% Si, and 1.74% Cu, although, of course, some other components may be included as 
needed, and the composition content may be adjusted. 

[85]  Finally, a graphite sheet 50 is laminated to the top surface of the shielding sheet 20 (S240). 
Effective heat dissipation is enabled by the graphite sheet 50 having good thermal conductivity, 
although other sheets having good thermal conductivity other than the graphite sheet 50 may be 
utilized. Here, the graphite sheet 50 may be formed on the bottom surface of the substrate 10. 

[86]  Although not described in detail to avoid redundancy, all of the technical features of the 
antenna structure 100 according to one embodiment of the present invention described above are 
applicable to the method of manufacturing the antenna structure. 

[87]  It should be noted that the steps S210 through S240 above are described by extracting only 
representative steps of the antenna structure manufacturing method, and additional steps may be 
included between each step. For example, further steps may include applying adhesives, 
attaching a buffer to the bottom surface of the substrate 10, attaching the thermistor 40, attaching 
a cover film, attaching a top carrier film, and the like to form the detailed configuration included 
in the individual configuration of the antenna structure 100. 
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[88]  The embodiments of the invention described above are disclosed for illustrative purposes and 
are not intended to limit the invention, and those having ordinary skill in the art will be able to 
make various modifications and changes within the spirit and scope of the invention, and such 
modifications and changes should be viewed as falling within the scope of the invention. 

[89]  [Description of Numeral Symbols] 

[90]  100: Antenna structure 

[91]  10: Substrate 

[92]  11: Extension 

[93]  12: NFC pattern 13: NFC pattern terminals 

[94]  14: MST pattern 15: Bends 16: MST pattern terminals 

[95]  17: WPC pattern 18: WPC pattern terminals 

[96]  20: Shielding sheet 

[97]  25: Nanocrystal layer 

[98]  30: Attractor 

[99]  40: Thermistor 43: Thermistor terminals 
[100]  50: Graphite sheet 
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Claims 

[Claim 1] An antenna structure comprising: a substrate having a predetermined shape; and a shielding 

sheet laminated on the top surface of the substrate; wherein a WPC pattern is formed on the 

top or bottom surface of the substrate; and further comprising a thermistor formed on the 

top or bottom surface of the substrate for measuring the temperature of the WPC pattern. 

[Claim 2] The antenna structure of claim 1, wherein the shielding sheet comprises a nanocrystal layer. 

[Claim 3] The antenna structure of claim 2, wherein the nanocrystal layer has the first to Nth (N is a 

positive integer) nanoribbons laminated through an adhesive. 

[Claim 4] The antenna structure of claim 1, wherein a buffer is formed on the bottom surface of the 

substrate to prevent scratches caused by contact with the glass of the terminal on which the 

antenna structure is mounted. 

[Claim 5] The antenna structure of claim 1, wherein it further comprises an attractor laminated 

between the substrate and the shielding sheet. 

[Claim 6] The antenna structure of claim 5, wherein at least one or more of an NFC pattern or an 

MST pattern is further formed on a top surface or a bottom surface of the substrate, and 

wherein the attractor is laminated to a non-patterned portion of the substrate. 

[Claim 7] The antenna structure of claim 1, wherein the NFC pattern and the MST pattern are further 

formed spaced apart on a top surface or a bottom surface of the substrate. 

[Claim 8] The antenna structure of claim 7, wherein the NFC pattern, MST pattern, and WPC pattern 

are formed in order from the outer periphery of the substrate inwards, and wherein inside 

the WPC pattern, the NFC pattern is spaced apart and extendedly formed. 
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[Claim 9] The antenna structure of claim 7, wherein a length of the MST pattern in a lateral direction 

is less than or equal to a diameter of the WPC pattern. 

[Claim 10] The antenna structure of claim 7, wherein the longitudinal length of the MST pattern is 

greater than or equal to the diameter of the WPC pattern.  

[Claim 11] The antenna structure of claim 10, wherein the end portion of the MST pattern further 

comprises a bend that is partially curved along the shape of the WPC pattern. 

[Claim 12] The antenna structure of claim 7, wherein the substrate comprises a predetermined shaped 

extension formed on one side, wherein the MST pattern is extendedly formed on the 

extension. 

[Claim 13] The antenna structure of claim 12, wherein the terminals of the NFC pattern, MST pattern, 

and WPC pattern are exposedly formed on the extension. 

[Claim 14] The antenna structure of claim 1, further comprising: a graphite sheet laminated to a top 

surface of the shielding sheet or to a bottom surface of the substrate. 
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[FIG. 5] 
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[FIG. 6] 
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[FIG. 7] 
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[FIG. 8] 
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[FIG. 9] 
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[FIG. 10] 
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[FIG. 11] 
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[FIG. 12] 
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[FIG. 13] 
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[FIG. 15] 
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[FIG. 17] 
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Step of laminating a graphite sheet onto the 
top surface of the shielding sheet 

Step of laminating the shielding sheet onto 
the top surface of the attractor 

Step of laminating the attractor onto the top 
surface of the substrate 

Step of forming a pattern on the top or 
bottom surface of the substrate 
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