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(57) Abstract: An antenna assembly comprises: a substrate;
and a wireless charging antenna pattern formed on the sub-
strate. The cross-section of the wireless charging antenna pat -
tern has a plurality of internal angles including two internal
angles different from each other. The antenna assembly may
further comprise a wireless communication antenna pattern
formed on the substrate and arranged outside the wireless
charging antenna patiern. The cross-section of the wireless
communication antenna pattern has a plurality of internal
angles, and the plurality of angle values of the plurality of in-
ternal angles of the cross-section of the wireless communica-
tion antenna pattern may correspond to the respective plural-
ity of angle values of the plurality of internal angles of the
cross section of the wireless charging antenna pattern.

(57) Abstract: An antenna assembly comprises a substrate; and a
wireless charging antenna pattern formed on the substrate, wherein
the cross-section of the wireless charging antenna pattern has a
plurality of internal angles comprising two internal angles that are
different from each other. The antenna assembly may further
comprise a wireless communication antenna pattern formed on the
substrate and disposed outside the wireless charging antenna pattern.
The cross-section of the wireless communication antenna pattern has
a plurality of internal angles, and the plurality of angle values of the
plurality of internal angles of the cross-section of the wireless
communication antenna pattern may correspond to the plurality of
angle values of the plurality of internal angles of the cross-section of
the wireless charging antenna pattern, respectively.
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Specification
Title of Invention: ANTENNA ASSEMBLY AND METHOD FOR MANUFACTURING THE SAME

Technical Field
[1] The present invention relates to an antenna assembly and a method for manufacturing the same. In particular,
relates to an antenna assembly comprising a wireless charging antenna and a method for manufacturing the same.
Background Art
[2] Wireless power transmission technologies (wireless power transmission or wireless energy transfer) for
wirelessly transmitting electrical energy to desired devices, such as electric motors or transformers using the
principle of electromagnetic induction were already being used in the 1800s, and since then, methods for
transmitting electric energy by emitting electromagnetic waves, such as radio waves or lasers, have been attempted
as well. In fact, electric toothbrushes and some cordless shavers that are commonly used are charged by the principle
of electromagnetic induction. Electromagnetic induction refers to a phenomenon in which a voltage is induced
thereby flowing an electric current when a magnetic field is changed around a conductor. Although the
electromagnetic induction method is being commercialized rapidly, specifically for small devices, there is a problem
in that the distance for power transmission is short.
[3] Until now, the energy transfer method by the wireless method has included long-range transmission technology
using resonance and short wavelength radio frequency, and so forth, in addition to electromagnetic induction.
[4] However, an antenna assembly built into a terminal generally has problems in that it is thick, and the
manufacturing process is complicated.

Detailed Description of Invention

Technical Problem
[5] The technical problem to be solved by the present invention is to provide an antenna assembly comprising a
wireless charging antenna and capable of reducing the thickness and simplifying the manufacturing process and a
manufacturing method thereof.

Means to Resolve Problem
[6] In an embodiment, an antenna assembly comprises a substrate, and a wireless charging antenna pattern formed
on the substrate, wherein the cross-section of the wireless charging antenna has a plurality of internal angles
comprising two internal angles that are different from each other.
[7] The antenna assembly may further comprise a wireless communication antenna pattern formed on the substrate
and disposed outside the wireless charging antenna pattern.
[8] The cross-section of the wireless communication antenna pattern has a plurality of inner angles, and the plurality
of angle values of the plurality of inner angles of the cross-section of the wireless communication antenna pattern
may correspond to the plurality of angle values of the plurality of inner angles of the cross-section of the wireless
charging antenna pattern, respectively.
[9] The thickness of the wireless charging antenna pattern may be the same as the thickness of the wireless
communication antenna pattern.
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Effect of the Invention
[10] According to an embodiment, the antenna performance can be improved by separating the magnetic substrate
and the coil unit through an adhesive layer.
[11] According to an embodiment, the manufacturing process of an antenna assembly can be simplified by directly
disposing the coil unit on the upper surface of the non-magnetic insulating substrate through just laminating and
etching processes.
[12] According to an embodiment, the manufacturing process of the antenna assembly can be simplified by
connecting the internal terminal of the spiral-shaped antenna pattern and the connection terminal disposed outside of
the antenna pattern with a conductive bridge.
[13] According to an embodiment, the manufacturing process of the antenna assembly can be simplified by
electrically connecting the internal terminal of the spiral-shaped antenna pattern and the connection terminal
disposed outside of the antenna pattern by cutting the extension pattern of the antenna pattern together with the
substrate and folding the cut out substrate.
[14] According to an embodiment, the manufacturing process of the antenna assembly can be simplified by
simultaneously forming a relatively thick wireless charging antenna pattern and a wireless communication antenna
pattern through etching.
[15] According to an embodiment, maintains high power transmission efficiency by directly disposing a coil unit
and a near field communication antenna on a magnetic substrate, while enabling communication with an external
device at the same time.
[16] According to an embodiment, the thickness of the antenna assembly can be greatly reduced by forming a
conductive pattern inside the magnetic substrate.
[17] According to an embodiment, has high power transmission efficiency by forming a conductive pattern inside a
magnetic substrate, while enabling communication with an external device at the same time using a near field
communication antenna.
[18] According to an embodiment, as the connection portion gets disposed inside the accommodation space of the
magnetic substrate, the overall thickness of the antenna assembly can be greatly reduced as much as the thickness of
the connection portion.
[19] According to an embodiment, the overall size of the antenna assembly can be reduced by using a tape substrate
as the connection portion.
[20] According to an embodiment, by using a lead frame as the connection portion, the wiring layer comprised in the
connection portion can be protected from heat generation, external moisture, and impact, and the effect of enabling
mass production can be obtained.
[21] According to an embodiment, can improve the power transmission efficiency by changing the direction of the
magnetic field from facing outward to facing the coil unit due to the conductive pattern formed in the magnetic
substrate and, at the same time, minimize the effect of the magnetic field having a harmful effect on the human body
by reducing the amount of magnetic field leaked to the outside.
[22] According to an embodiment of the present invention, can manufacture an antenna assembly through just the
process for forming a pattern groove and the process for inserting the coil unit, thereby providing the effect of
simplifying the manufacturing process.
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[23] Meanwhile, various additional effects will be directly or implicitly disclosed in the detailed description
according to embodiments of the present invention that will be described below.

Brief Description of Figures
[24] Fig. 1 is an exploded perspective view of the antenna assembly according to an embodiment of the present
invention.
[25] Fig. 2 is a plane view of the antenna assembly according to an embodiment of the present invention.
[26] Fig. 3 is a cross-sectional view of the antenna assembly according to an embodiment of the present invention.
[27] Fig. 4 is a plane view of the antenna assembly according to an embodiment of the present invention.
[28] Fig. 5 is a cross-sectional view of the antenna assembly according to an embodiment of the present invention.
[29] Fig. 6 is a plane view of the antenna assembly according to another embodiment of the present invention.
[30] Fig. 7 is a bottom view of the antenna assembly according to another embodiment of the present invention.
[31] Fig. 8 is a cross-sectional view of the antenna assembly according to another embodiment of the present
invention.
[32] Fig. 9 is a plane view of the antenna assembly according to another embodiment of the present invention.
[33] Fig. 10 is a bottom view of the antenna assembly according to another embodiment of the present invention.
[34] Fig. 11 is a cross-sectional view of the antenna assembly according to another embodiment of the present
invention.
[35] Fig. 11 is a perspective view of the antenna assembly according to another embodiment another embodiment
[sic] of the present invention.
[36] Fig. 13 is a plane view of the antenna assembly according to another embodiment of the present invention.
[37] Fig. 14 is a cross-sectional view of the antenna assembly when cut from A to A’ along the dotted line shown on
the contact portion of Fig. 13.
[38] Figs. 15 to 19 are figures for explaining a method for manufacturing the antenna assembly according to an
embodiment of the present invention.
[39] Fig. 20 is a cross-sectional view of the antenna assembly according to another embodiment of the present
invention, when cut from A to A’ along the dotted line shown on the contact portion of Fig. 13.
[40] Fig. 21 is a plane view of the antenna assembly according to another embodiment of the present invention.
[41] Fig. 22 is a perspective view of the antenna assembly according to another embodiment of the present
invention.
[42] Fig. 23 is a plane view of the antenna assembly according to another embodiment of the present invention.
[43] Fig. 24 is a cross-sectional view of the antenna assembly according to another embodiment of the present
invention, when cut from B to B’ along the dots shown on the contact portion of Fig. 23.
[44] Fig. 25 is a perspective view of the antenna assembly according to another embodiment of the present
invention.
[45] Fig. 26 is a plane view of the antenna assembly according to another embodiment of the present invention.
[46] Fig. 27 is a cross-sectional view of the antenna assembly cut from C to C’ according to another embodiment of
the present invention.
[47] Figs. 28 to 32 are figures for explaining a method for manufacturing the antenna assembly according to another
embodiment of the present invention.
[48] Fig. 33 is a drawing for explaining changes in inductance, resistance, and Q value of the inner antenna
according to the frequency used when the coil unit is disposed on the upper surface of the magnetic substrate
according to another embodiment of the present invention.
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