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A coil assembly includes : a connection substrate including a 
coil pad and an accommodating portion disposed in a 
position adjacent to the coil pad ; and a coil portion including 
a spiral wiring and an end portion bonded to the coil pad , 
wherein at least a portion of the coil portion is disposed in 
the accommodating portion . 
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COIL ASSEMBLY 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims the benefit under 35 USC 
119 ( a ) of Korean Patent Application No. 10-2018-0112414 
filed on Sep. 19 , 2018 in the Korean Intellectual Property 
Office , the entire disclosure of which is incorporated herein 
by reference for all purposes . 

BACKGROUND 

1. Field 

[ 0002 ] The following description relates to a coil assem 
bly . 

2. Description of Related Art 
[ 0003 ] Currently , many handheld terminals are provided 
with systems allowing wirelessly transmitted power to be 
received to charge a battery provided therein , or to perform 
additional functions , such as radio frequency identification 
( RFID ) , near field communications ( NFC ) , and magnetic 
security transmissions ( MST ) . Such functions are commonly 
performed by coils . Accordingly , a plurality of coils may be 
mounted in a handheld terminal . 
[ 0004 ] There continues to be a demand for handheld 
terminals having a thin form factor . As such , a coil assembly 
including a plurality of coils may be mounted in such thin 
handheld terminals . Therefore , it is desirable to provide a 
coil structure that provides a high degree of wireless power 
transmission efficiency while minimizing the size of the coil 
assembly . 

[ 0013 ] The coil portion may further include coil strands 
disposed in parallel and spirally wound . The coil strands 
may be electrically connected to each other in the end 
portion . 
[ 0014 ] Each of the coil strands may include a conductor 
line , an insulating coating surrounding the conductor line , 
and an adhesive layer disposed outside the insulating coat 
ing . The coil strands may be integrated by the adhesive layer . 
[ 0015 ] The coil portion may further include a step formed 
along a pressure line formed in a radial direction of the coil 
portion . 
[ 0016 ] The coil strands may be disposed on a same plane . 
[ 0017 ] The coil assembly may further include : a support 
ing substrate to which the coil portion is attached , wherein 
the supporting substrate includes a substrate combining 
portion to which the connection substrate is bonded . 
[ 0018 ] The end portion and another end portion of the coil 
portion may be disposed on the substrate combining portion . 
[ 0019 ] The coil pad may include a first coil pad disposed 
at a center of the coil portion and a second coil pad disposed 
outside the coil portion . 
[ 0020 ] The coil portion may be configured to perform any 
one of transmission and reception of electric power for 
wireless charging , a radio frequency identification ( RFID ) 
function , a near field communication ( NFC ) function , and a 
magnetic security transmission ( MST ) function . 
[ 0021 ] In another general aspect , a coil assembly includes : 
a connection substrate including a coil pad ; and a coil 
portion including coil strands disposed in parallel and 
formed in a spiral shape in a single layer , an end portion 
bonded to the coil pad , and at least one stepped portion 
formed by a pressure line formed in a radial direction of the 
coil portion . 
[ 0022 ] In another general aspect , a coil assembly includes : 
a connection substrate including a coil pad and a connection 
wiring extended from the coil pad ; and a coil portion 
including coil strands disposed in parallel to form a spiral 
shape , an end portion bonded to the coil pad , and an 
insertion groove disposed in a position opposing the con 
nection wiring , wherein at least a portion of the connection 
wiring is disposed in the insertion groove . 
[ 0023 ] The insertion groove may be formed in the coil 
strands and extend in a radial direction of the coil portion . 
[ 0024 ] A thickness of the insertion groove may be sub 
stantially equal to a thickness of the connection wiring . 
[ 0025 ] In another general aspect , a coil assembly includes : 
a flat spiral - shaped coil member composed of coil strands , 
and including an insertion groove extending across the coil 
member ; and a connection substrate including a connection 
pad configured to be connected to an external component , a 
first coil pad disposed at a center side of the coil member and 
connected to a first end portion of the coil member , a second 
coil pad disposed at an outer side of the coil member and 
connected to a second end portion of the coil member , a first 
connection wiring connecting the first coil pad to the con 
nection pad , and disposed in the insertion groove , and a 
second connection wiring connecting the second coil pad to 
the connection pad . 
[ 0026 ] A thickness of the insertion groove may be sub 
stantially equal to a thickness of the first connection wiring . 
[ 0027 ] The insertion groove may be formed by a portion 
of the coil strands having a reduced thickness . 

SUMMARY 

[ 0005 ] This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description . This Summary is not 
intended to identify key features or essential features of the 
claimed subject matter , nor is it intended to be used as an aid 
in determining the scope of the claimed subject matter . 
[ 0006 ] In one general aspect , a coil assembly includes : a 
connection substrate including a coil pad and an accommo dating portion disposed in a position adjacent to the coil pad ; 
and a coil portion including a spiral wiring and an end 
portion bonded to the coil pad , wherein at least a portion of 
the coil portion is disposed in the accommodating portion . 
[ 0007 ] The end portion may include a first section bonded 
to the coil pad , and a second section extended from the first 
section and at least partially disposed in the accommodating 
portion . 
[ 0008 ] The first section may have a thickness that is less 
than a thickness of the second section . 
[ 0009 ] The accommodating portion may be disposed on 
opposing sides of the coil pad . 
[ 0010 ] The accommodating portion may be a through - hole 
passing through the connection substrate . 
[ 0011 ] The connection substrate may further include a 
connection pad and a connection wiring connecting the 
connection pad to the coil pad . 
[ 0012 ] The coil portion may further include an insertion 
groove disposed in a position opposing the connection 
wiring . At least a portion of the connection wiring may be 
disposed in the insertion groove . 
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[ 0028 ] A thickness of the coil member in a region of the 
insertion groove may be less than a thickness of the coil 
member a region adjacent to the insertion groove . 
[ 0029 ] Other features and aspects will be apparent from 
the following detailed description , the drawings , and the 
claims . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0030 ] FIG . 1 is a schematic perspective view illustrating 
an electronic device , according to an example . 
[ 0031 ] FIG . 2 is a cross - sectional view taken along line 
II - II ' of FIG . 1 . 
[ 0032 ] FIG . 3 is a schematic plan view illustrating a coil 
assembly of the example of FIG . 2 . 
[ 0033 ] FIG . 4 is an exploded perspective view of the coil 
assembly illustrated in FIG . 3 . 
[ 0034 ] FIG . 5 is a cross - sectional view taken along line 
V - V ' of FIG . 3 . 
[ 0035 ] FIG . 6 is a cross - sectional view taken along line 
VI - VI ' of FIG . 3 . 
[ 0036 ] FIG . 7 is a cross - sectional view taken along line 
VII - VII ' of FIG . 3 . 
[ 0037 ] FIG . 8 is an enlarged view of portion A illustrated 
in FIG . 3 . 
[ 0038 ] FIG . 9 is a cross - sectional view taken along line 
IX - IX ' of FIG . 8 . 
[ 0039 ] FIGS . 10 and 11 are cross - sectional views illus 
trating a method for manufacturing the coil assembly illus 
trated in FIG . 3 , according to an example . 
[ 0040 ] FIG . 12 is a schematic plan view illustrating a coil 
assembly , according to an example . 
[ 0041 ] FIG . 13 is an exploded view of FIG . 12 . 
[ 0042 ] FIG . 14 is a schematic drawing illustrating a coil 
assembly , according to an example . 
[ 0043 ] Throughout the drawings and the detailed descrip 
tion , the same reference numerals refer to the same ele 
ments . The drawings may not be to scale , and the relative 
size , proportions , and depiction of elements in the drawings 
may be exaggerated for clarity , illustration , and conve 
nience . 

methods , apparatuses , and / or systems described herein that 
will be apparent after an understanding of the disclosure of 
this application . 
[ 0046 ] Herein , it is noted that use of the term “ may ” with 
respect to an example or embodiment , e.g. , as to what an 
example or embodiment may include or implement , means 
that at least one example or embodiment exists in which 
such a feature is included or implemented while all 
examples and embodiments are not limited thereto . 
[ 0047 ] Throughout the specification , when an element , 
such as a layer , region , or substrate , is described as being 
" on , " " connected to , " or " coupled to ” another element , it 
may be directly “ on , ” “ connected to , ” or “ coupled to ” the 
other element , or there may be one or more other elements 
intervening therebetween . In contrast , when an element is 
described as being “ directly on , ” “ directly connected to , " or 
“ directly coupled to ” another element , there can be no other 
elements intervening therebetween . 
[ 0048 ] As used herein , the term “ and / or ” includes any one 
and any combination of any two or more of the associated 
listed items . 
[ 0049 ] Although terms such as " first , ” “ second , ” and 
“ third ” may be used herein to describe various members , 
components , regions , layers , or sections , these members , 
components , regions , layers , or sections are not to be limited 
by these terms . Rather , these terms are only used to distin 
guish one member , component , region , layer , or section 
from another member , component , region , layer , or section . 
Thus , a first member , component , region , layer , or section 
referred to in examples described herein may also be 
referred to as a second member , component , region , layer , or 
section without departing from the teachings of the 
examples . 
[ 0050 ] Spatially relative terms such as " above , " " upper , ” 
“ below , ” and “ lower ” may be used herein for ease of 
description to describe one element’s relationship to another 
element as shown in the figures . Such spatially relative terms 
are intended to encompass different orientations of the 
device in use or operation in addition to the orientation 
depicted in the figures . For example , if the device in the 
figures is turned over , an element described as being " above ” 
or “ upper ” relative to another element will then be “ below ” 
or “ lower ” relative to the other element . Thus , the term 
" above " encompasses both the above and below orientations 
depending on the spatial orientation of the device . The 
device may also be oriented in other ways ( for example , 
rotated 90 degrees or at other orientations ) , and the spatially 
relative terms used herein are to be interpreted accordingly . 
[ 0051 ] The terminology used herein is for describing 
various examples only , and is not to be used to limit the 
disclosure . The articles “ a , " " an , ” and “ the ” are intended to 
include the plural forms as well , unless the context clearly 
indicates otherwise . The terms “ comprises , ” “ includes , " and 
“ has ” specify the presence of stated features , numbers , 
operations , members , elements , and / or combinations 
thereof , but do not preclude the presence or addition of one 
or more other features , numbers , operations , members , ele 
ments , and / or combinations thereof . 
[ 0052 ] Due to manufacturing techniques and / or toler 
ances , variations of the shapes shown in the drawings may 
occur . Thus , the examples described herein are not limited to 
the specific shapes shown in the drawings , but include 
changes in shape that occur during manufacturing . 

DETAILED DESCRIPTION 

[ 0044 ] The following detailed description is provided to 
assist the reader in gaining a comprehensive understanding 
of the methods , apparatuses , and / or systems described 
herein . However , various changes , modifications , and 
equivalents of the methods , apparatuses , and / or systems 
described herein will be apparent after an understanding of 
the disclosure of this application . For example , the 
sequences of operations described herein are merely 
examples , and are not limited to those set forth herein , but 
may be changed as will be apparent after an understanding 
of the disclosure of this application , with the exception of 
operations necessarily occurring in a certain order . Also , 
descriptions of features that are known in the art may be 
omitted for increased clarity and conciseness . 
[ 0045 ] The features described herein may be embodied in 
different forms , and are not to be construed as being limited 
to the examples described herein . Rather , the examples 
described herein have been provided merely to illustrate 
some of the many possible ways of implementing the 
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[ 0053 ] The features of the examples described herein may 
be combined in various ways as will be apparent after an 
understanding of the disclosure of this application . Further , 
although the examples described herein have a variety of 
configurations , other configurations are possible as will be 
apparent after an understanding of the disclosure of this 
application 
[ 0054 ] FIG . 1 is a schematic perspective view illustrating 
an electronic device , according to an example . FIG . 2 is a 
cross - sectional view taken along line Ill l ' of FIG . 1. Refer 
ring to FIGS . 1 and 2 , an electronic device , according to an 
embodiment , may be a wireless charger 20 configued to 
wirelessly transmit power , or may be a handheld terminal 10 
configured to wirelessly receive and store power . 
[ 0055 ] The handheld terminal 10 may include a battery 12 
and a power receiver 100 configured to supply power to the 
battery 12 to charge the battery 12 . 
[ 0056 ] The battery 12 may be a secondary battery that may 
be charged or discharged , and may be attached to or 
detached from the handheld terminal 10. However , the 
battery 12 is not limited to such an example . 
[ 0057 ] The power receiver 100 may be disposed inside a 
case 11 of the handheld terminal 10 to be directly attached 
to an inner surface of the case 11 or to be close to , or 
minimally spaced from , the inner surface of the case 11 . 
[ 0058 ] The power receiver 100 may include a magnetic 
portion 102 and a coil assembly 110 . 
[ 0059 ] The magnetic portion 102 may have a flat plate 
shape ( or a sheet shape ) , and may be disposed on a surface 
of the coil assembly 110 to be fixedly attached to the coil 
assembly 110. The magnetic portion 102 may form a mag 
netic path for a magnetic field generated by a coil wiring of 
the coil assembly 110. To this end , the magnetic portion 102 
may include a material allowing a magnetic path to be easily 
formed . For example , the magnetic portion 102 may include 
a ferrite sheet . 
[ 0060 ] Although not illustrated , an additional metal sheet 
configured to block electromagnetic waves or magnetic flux 
leakage may be further included between the magnetic 
portion 102 and a battery 12 , if necessary . The metal sheet 
may be formed of aluminum ( Al ) , or another suitable 
material . However , the disclosure is not limited to the 
described configuration of the additional metal sheet . 
[ 0061 ] The power receiver 100 may include an adhesive 
portion 104 interposed between the coil assembly 110 and 
the magnetic portion 102 so that the coil assembly 110 and 
the magnetic portion 102 are fixedly bonded to each other . 
[ 0062 ] The adhesive portion 104 may be disposed in a 
space between the coil assembly 110 and the magnetic 
portion 102 , and may bond the magnetic portion 102 to the 
coil assembly 110. The adhesive portion 104 may be formed 
as an adhesive sheet or an adhesive tape , and may also be 
formed by applying an adhesive or a resin having adhesive 
properties onto a surface of the coil assembly 110 or the 
magnetic portion 102 . 
[ 0063 ] The adhesive portion 104 may include a ferrite 
powder , and may thus also have magnetic properties 
together with the magnetic portion 102 . 
[ 0064 ] The charger 20 may charge the battery 12 of the 
handheld terminal 10. For this purpose , the charger 20 may 
include a voltage converter 22 and a power transmitter 200 
disposed inside a case 21 . 
[ 0065 ] The voltage converting unit 22 may convert com 
mercially available alternating current ( AC ) power , supplied 

from an external power source , into direct current ( DC ) 
power . The voltage converting unit 22 may convert the 
converted DC power to an AC voltage having a certain 
frequency , and may provide the converted AC voltage to the 
power transmitter 200 . 
[ 0066 ] When the abovementioned AC voltage is applied to 
the power transmitter 200 , a level of a magnetic field around 
the power transmitter 200 may be changed . Accordingly , a 
voltage may be applied to the power receiver 100 of the 
mobile terminal 10 when the mobile terminal 10 is disposed 
adjacent to the power transmitter 200 , depending on changes 
in the magnetic field , and the battery 12 may thus be charged 
by the voltage applied to the power receiver 100 . 
[ 0067 ] The power transmitter 200 may include a magnetic 
portion and a coil assembly , in a manner the same as or 
similar to the power receiver 100 described above . Thus , a 
detailed description of the power transmitter 200 will be 
omitted hereinafter . 
[ 0068 ] A coil assembly disposed in the power receiver 100 
or the power transmitter 200 will hereinafter be described in 
more detail . 
[ 0069 ] FIG . 3 is a schematic plan view illustrating a coil 
assembly 110 , according to the example of FIG . 2. FIG . 4 is 
an exploded perspective view of the coil 110. Moreover , 
FIG . 5 is a cross - sectional view taken along line V - V ' of FIG . 
3. FIG . 6 is a cross - sectional view taken along line VI - VI ' of 
FIG . 3. FIG . 7 is a cross - sectional view taken along line 
VII - VII ' of FIG . 3. For convenience of explanation , a 
protective member 180 is only illustrated in FIG . 4 . 
[ 0070 ] Referring to FIGS . 3 to 7 , the coil assembly 110 
includes a coil portion or coil member 150 and a connection 
substrate 120 . 
[ 0071 ] The coil portion 150 is a spiral wiring having a 
spiral shape and having a plurality of turns , and includes coil 
strands 150a to 150e , provided with an insulating coating 
152. In an example , the coil strands 150a to 150e are 
disposed generally parallel to each other and wound in a 
spiral shape which is concentric , and are arranged closely 
together . 
[ 0072 ] Respective coil strands 150a to 150e are electri 
cally connected to each other in an end portion of the coil 
portion 150. Thus , respective coil strands 150a to 150e are 
connected to each other in parallel . 
[ 0073 ] As illustrated in FIG . 6 , each of the coil strands 
150a to 150e includes a conductor line 151 , the insulating 
coating 152 surrounding the conductor line 151 , and an 
adhesive layer 153 disposed outside the insulating coating 
152 . 
[ 0074 ] The conductor line 151 may be a copper wire , but 
is not limited to being a copper wire . 
[ 0075 ] The insulating coating 152 may be formed of an 
insulating material such as polyurethane , polyimide , or 
polyester - imide . Moreover , the adhesive layer 153 may be 
polyamide . However , the insulating coating 152 is not 
limited to such materials . 
[ 0076 ] The adhesive layer 153 is disposed on a surface of 
the insulating coating 152 , and may bond the coil strands 
150a to 150e to be disposed in contact with each other . Thus , 
due to the adhesive layer 153 , the coil strands 150a to 150e 
are integrated , and are therefore configured as a single 
member . 
[ 0077 ] As illustrated in FIG . 6 , in an example , in the coil 
strands 150a to 150e , a cross section of the conductor line 
151 is provided to have a circular shape , but is not limited 
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to a circular shape . Alternatively , the coil strands 150a to 
150e may be configured to include a flat type conductor line 
or an edge - wise conductor line . Moreover , in an example , it 
is illustrated that five coil strands 150a to 150e form the coil 
portion 150 , by way of example , but the coil portion 150 
may have greater than or less than five coil strands . 
[ 0078 ] The coil portion 150 may be manufactured by 
applying heat to the coil strands 150a to 150e while spirally 
winding the coil strands . Thus , one adhesive layer portion 
( i.e. , a portion of the adhesive layer 153 ) disposed on one of 
the coil strands 150a to 150e is melted and cured with an 
adjacent adhesive layer portion disposed on an adjacent coil 
strand among the coil strands 150a to 150e that is in contact 
with the one adhesive layer portion , such that the one 
adhesive layer portion and the adjacent adhesive layer 
portion are bonded to each other to form the adhesive layer 
153. Therefore , the adhesive layer 153 is disposed to sur 
round the entirety of the coil strands 150a to 150e . 
[ 0079 ] Moreover , the coil portion 150 may be configured 
to have a form similar to that of a Litz wire , and may be 
formed to be thin and flat . 

[ 0080 ] To reduce a thickness of the coil assembly 110 , the 
coil portion 150 may have a spiral shape formed in a single 
layer . Thus , respective coil strands 150a to 150e are dis 
posed on the same plane . 
[ 0081 ] In a configuration in which the coil strands 150a to 
150e form a single layer , a thickness of the coil portion 150 
is small , so the coil portion may be easily partially bent or 
curved . Thus , it is difficult to maintain the entirety of the coil 
portion 150 to be flat . To this end , the coil portion 150 may 
include at least one stepped portion 156 , as shown in FIGS . 
3 and 7. The stepped portion 156 may be a region of the coil 
portion in which the coil strands 150a to 150e have a 
thickness different from a thickness of other / adjacent 
regions of the coil strands 150a to 150e based on a pressure 
line L formed in a radial direction ( or a radiation direction ) 
of the coil portion 150 . 
[ 0082 ] The stepped portion 156 may be formed by apply 
ing pressure on one su of the coil portion 150 using a 
separate jig or a pressing device . During the process 
described above , the coil portion 150 is partially deformed 
and thus a step is formed . Thus , bending or curvature 
resistance of the coil strands 150a to 150e may be improved . 
[ 0083 ] In an example , the stepped portion 156 is partially 
formed in a portion in which the stepped portion 156 is 
necessary . For example , the stepped portion 156 may be 
selectively formed in a portion in which bending or curva 
ture is significant . Thus , the coil portion 150 may include a 
single stepped portion 156 or a plurality of stepped portions 
156 , if necessary . 
[ 0084 ] Referring to FIG . 5 , the coil portion 150 may also 
include an insertion groove 155. A portion or the entirety of 
a first connection wiring 128a of the connection substrate 
120 described above may be inserted into the insertion 
groove 155. Thus , the insertion groove 155 may be formed 
in a region opposing the first connection wiring 128a , and 
may be provided as a groove in the form in which a thickness 
of the coil portion 150 is less than a thickness of other / 
adjacent regions of the coil portion 150 . 
[ 0085 ] The insertion groove 155 may be formed to have a 
thickness the same as or similar to a thickness of the first 
connection wiring 128a . 

[ 0086 ] The first connection wiring 128a is disposed to 
intersect the coil portion 150 in a radial direction , and the 
insertion groove 155 is formed in a turn forming a spiral of 
the coil portion 150 . 
[ 0087 ] If the insertion groove 155 were not provided , a 
coil assembly would be formed to have a thickness increased 
by an amount equal to a thickness of the first connection 
wiring 128a . However , in an example , when the insertion 
groove 155 is provided , the first connection wiring 128a is 
inserted into the insertion groove 155 , so that a thickness of 
the coil portion 150 / coil assembly 110 is reduced by a 
thickness of the first connection wiring 128a . Thus , a 
thickness of the coil assembly 110 is significantly reduced in 
comparison to a coil assembly that does not include the 
insertion groove 155 . 
[ 0088 ] The coil portion 150 may be used for transmission 
and reception of electric power for wireless charging . How 
ever , the coil portion 150 is not limited to transmission and 
reception of electric power for wireless charging , and the 
coil portion 150 may perform at least one of a radio 
frequency identification ( RFID ) function , a near field com 
munication ( NFC ) function , and a magnetic security trans 
mission ( MST ) function . 
[ 0089 ] The connection substrate 120 may be a film or a 
flexible substrate such as a flexible PCB . The flexible 
substrate may be a circuit board in which a circuit pattern is 
formed using a copper foil above an insulating film 122 
( FIG . 5 ) , for example , polyimide , having a relatively small 
thickness ( for example , 10 um ) . However , the connection 
substrate 120 is not limited to such a configuration , and 
various materials may be used as long as a thickness is 
reduced , flexible properties are provided , and a circuit 
pattern is formed . 
[ 0090 ] Although the connection substrate 120 is described 
above as having flexible properties , a printed circuit board 
( PCB ) having rigidity may be used for the connection 
substrate 120 , as required . 
[ 0091 ] As shown in FIG . 5 , a protective layer 127 having 
insulating properties may be formed on an upper portion of 
a circuit pattern . As shown in FIGS . 3 and 4 , pads 124 and 
126 may be exposed outwardly of the protective layer 127 . 
[ 0092 ] Still referring to FIGS . 3 and 4 , according to an 
example , the pad 124 is a coil pad to which the coil portion 
150 is connected , and the pad 126 is connection pad elec 
trically connected an external member such as a battery or 
a circuit board of a portable device . The connection substrate 
120 has a connection wiring 128 connecting the coil pad 124 
to the connection pad 126 . 
[ 0093 ] The connection substrate 120 is provided to lead 
out both ends of the coil portion 150 outwardly of the coil 
portion 150 . 
[ 0094 ] As shown in FIGS . 3 and 4 , the coil pad 124 
includes a first coil pad 124a disposed at the center of the 
coil portion 150 , and a second coil pad 124b disposed 
outside the coil portion 150. The first coil pad 124a is 
connected to an end portion of the coil portion 150 disposed 
at a center side of the coil portion 150. The second coil pad 
124b is connected to an end portion disposed at an outer side 
of the coil portion 150 . 
[ 0095 ] Still referring to FIGS . 3 and 4 , the connection 
wiring 128 includes a first connection wiring 128a connect 
ing the first coil pad 124a to the connection pad 126 , and a 
second connection wiring 128b connecting the second coil 
pad 124b to the connection pad 126 . 
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130. A method for disposing the second section P2 in the 
accommodating portion 130 will be described in a manu 
facturing method below . 
[ 0106 ] FIGS . 10 and 11 are cross - sectional views illus 
trating a method for manufacturing the coil assembly 110 , 
and illustrate a cross section taken long line IX - IX ' of FIG . 
o ? 

if a 

[ 0096 ] The first coil pad 124a is disposed at the center of 
the coil portion 150 , so that the first connection wiring 128a 
is disposed to intersect a spiral shape of the coil portion 150 
in a radial direction . Additionally , the entirety of the second 
connection wiring 128b is disposed outside the coil portion 
150 . 
[ 0097 ] To significantly reduce a thickness of the coil 
assembly 110 , the first connection wiring 128a may be 
disposed in the insertion groove 155 formed in the coil 
portion 150. That is , the first connection wiring 128a being 
disposed in the insertion groove 155 prevents an increase in 
an overall thickness of the coil assembly 110 due to the 
overlap of the first connection wiring 128a and the coil 
portion 150 . 
[ 0098 ] The connection wiring 128 is formed as a circuit 
pattern such as a copper foil , and thus may be formed to have 
a thickness less than that of the coil portion 150. Thus , 
width of the connection wiring 128 is insufficient , loss 
occurring in the connection wiring 128 may be increased . In 
this regard , the connection wiring 128 may be formed to 
have a line width greater than a width of a turn formed by 
the coil strands 150a to 150e . The disclosure is not , however , 
limited to such a configuration . 
[ 0099 ] Additionally , as shown in FIG . 4 , the connection 
substrate 120 may include an accom mmodating portion 130 
around the coil pad 124 . 
[ 0100 ] FIG . 8 is an enlarged view of portion A illustrated 
in FIG . 3. FIG . 9 is a cross - sectional view taken along line 
IX - IX ' of FIG . 8 . 
[ 0101 ] Referring to FIGS . 8 and 9 , the accommodating 
portion 130 is formed to have a space in which an end 
portion of the coil portion 150 is partially accommodated . 
Thus , a width Wa of the accommodating portion 130 is 
greater than a width We of an end portion of the coil portion 
150 . 
[ 0102 ] In an example , an end portion of the coil portion 
150 is a section disposed to oppose the coil pad 124 and the 
accommodating portion 130. Referring to FIG . 9 , in an 
example , an end portion of the coil portion 150 is pressed 
using a welding tip ( T of FIG . 11 ) to be thermally fused , and 
thus a portion ( P1 , hereinafter , referred to as a first section ) 
of the end portion is bonded to the coil pad 124 by thermal 
fusing . Thus , a thickness t1 of the first section P1 , bonded to 
the coil pad 124 , is formed to be less than a thickness t2 of 
a section ( P2 , referred to as a second section ) extended from 
the first section P1 . 
[ 0103 ] Additionally , while an end portion of the coil 
portion 150 is pressed , at least a portion of the second 
section P2 described above is disposed in the accommodat 
ing portion 130 . 
[ 0104 ] If the first section P1 of the coil portion 150 were 
only pressed using the welding tip T , a thickness of the first 
section P1 would be reduced by pressure of the welding tip . 
However , due to a repulsive force in response to the press 
ing , the second section P2 , located outside the welding tip , 
would be lifted upwardly . In such a case , the second section 
P2 would be spaced apart from the connection substrate 120 , 
so an overall thickness of the coil assembly would be 
increased . 

[ 0105 ] To solve the problem described above , in the coil 
assembly 110 , the second section P2 is pressed together in 
a thermal fusing process , and the second section P2 is 
therefore enabled to be placed in the accommodating portion 

[ 0107 ] First , as illustrated in FIG . 10 , an end portion of the 
coil portion 150 is disposed on the coil pad 124 of the 
connection substrate 120. A conductive adhesive such as a 
solder ( for example , lead - free solder ) is applied , in advance , 
on a surface of the coil pad 124 or the end portion of the coil 
portion 150 . 
[ 0108 ] Then , as illustrated in FIG . 11 , the first section P1 
of the coil portion 150 is pressed and heated using the 
welding tip T. Thus , while the conductive adhesive , which 
has been applied on the coil pad 124 or the first section P1 
in advance , is melted and cured , the first section P1 of the 
coil portion 150 and the coil pad 124 are bonded to each 
other . The first section P1 of the coil portion 150 and the coil 
pad 124 may be bonded using a hetero - junction or thermal 
fusion welding method . 
[ 0109 ] In an example , the welding tip T is formed to have 
a size capable of pressing not only the first section P1 but 
also the second section P2 . For example , the welding tip T 
may be formed to have a size covering the entirety of the coil 
pad 124 and a portion of the accommodating portion 130 . 
Thus , in the pressing and heating process described above , 
the welding tip T may partially press the second section P2 , 
which is disposed on the accommodating portion 130 , 
together with the first section P1 . Thus , the second section 
P2 , which is pressed by the welding tip T , is accommodated 
in the accommodating portion 130 . 
[ 0110 ] In the state described above , the conductive adhe 
sive is completely cured . Thus , even when the welding tip is 
removed , the second section P2 remains located in the 
accommodating portion 130 . 
[ 0111 ] Through the method described above , the second 
section P2 of the coil portion 150 is disposed in the accom 
modating portion 130 , so the entirety of an end portion of the 
coil portion 150 is disposed as closely as possible to the 
connection substrate 120. Thus , an overall thickness of the 
coil assembly 110 is prevented from being increased by 
lifting of a portion of the coil portion 150 . 
[ 0112 ] In the described example , the accommodating por 
tion 130 is disposed on each of both sides of the coil pad 
124. Thus , the second section P2 , which is disposed on both 
sides of the first section P1 , is disposed in the accommo 
dating portion 130. However , is the accommodating portion 
130 and the coil pad 124 are not limited to this configuration , 
and various modifications are possible . For example , a 
single accommodating portion 130 may be disposed only in 
one side of the coil pad 124 , if necessary . 
[ 0113 ] Additionally , in an example , the accommodating 
portion 130 is provided in the form of a through - hole . 
However , the accommodating portion 130 is not limited to 
being in the form of a through - hole , and may be configured 
in the form of a groove , if necessary . 
[ 0114 ] Additionally , since the accommodating portion 130 
is formed between the connection wiring 128 and the coil 
pad 124 , the accommodating portion 130 is disposed to pass 
through not only the insulating film 122 but also through the 
connection wiring 128. Thus , to connect the coil pad 124 to 
the connection wiring 128 , a line width of the connection 
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wiring 128 may be extended in a portion of the connection 
wiring 128 in which the accommodating portion 130 is 
disposed . That is , a line width of the connection wiring 128 
may be greater in the portion of the connection wiring 128 
in which the accommodating portion 130 is disposed than a 
line width of the connection wiring 128 in portions of the 
connection wiring 128 in which the accommodating portion 
130 is not disposed . However , the accommodating portion 
130 and the connection wiring 128 are not limited to such a 
configuration , and the accommodating portion 130 may be 
configured to only pass through the insulating film 122 . 
[ 0115 ] Also , as illustrated in FIG . 4 , the coil assembly 110 
may include a protective member 180. The protective mem 
ber 180 may protect the coil portion 150 from an external 
environment while covering the coil portion 150 and the 
connection substrate 120 . 
[ 0116 ] FIG . 4 illustrates a case in which two protective 
members 180 are provided , but only a single protective 
member 180 may be provided , as necessary . When two 
protective members 180 are provided , the coil portion 150 
and the connection substrate 120 may be disposed between 
two protective members 180 . 
[ 0117 ] The protective member 180 may be various mem 
bers as long as a member with electrical insulation proper 
ties is able to be easily combined with the coil portion 150 
or the connection substrate 120 , such as the insulating film 
122 or an insulating tape . 
[ 0118 ] Since the connection pad 126 is a region that is in 
contact with an external component , at least a portion of the 
connection pad 126 is exposed outwardly of the protective 
member 180. Thus , the protective member 180 is not dis 
posed on the connection pad 126 . 
[ 0119 ] The power receiving device 100 has a coil portion 
150 in which the plurality of coil strands 150a to 150e form 
a single layer , and may lead out both ends of the coil portion 
150 outwardly using the connection substrate 120 provided 
as a circuit board . 
[ 0120 ] Since an end portion of the coil portion 150 is 
disposed in the accommodating portion 130 of the connec 
tion substrate 120 , a thickness of the coil assembly 110 is 
prevented from being increased by lifting a portion of the 
coil portion 150. In addition , the connection wiring 128 of 
the connection substrate 120 is inserted into the insertion 
groove 155 formed in the coil portion 150. Thus , a thickness 
of the coil assembly 110 is significantly reduced , so the coil 
assembly 110 may be easily mounted on a mobile terminal 
having a thin form factor . 
[ 0121 ] The configuration of the coil assembly 110 
described above may be applied to a power transmitter 200 
provided in a charger 20. Thus , a detailed description of the 
coil assembly 110 included in the power transmitter 200 will 
be omitted . 
[ 0122 ] FIG . 12 is a schematic plan view illustrating a coil 
assembly 110a , according to an example . FIG . 13 is an 
exploded view of FIG . 12 . 
[ 0123 ] Referring to FIGS . 12 to 13 , the coil assembly 110a 
includes a coil portion 150 and a connection substrate 120 , 
in a manner similar the example described above . Moreover , 
a supporting substrate 190 to which the coil portion 150 is 
attached is further included in the coil assembly 110a . 
[ 0124 ] In an example , the coil portion 150 is supplied 
while being attached to the supporting substrate 190 , and is 
connected to the connection substrate 120 . 

[ 0125 ] Thus , a bonding member ( not shown ) bonding the 
coil portion 150 to the supporting substrate 190 may be 
interposed between the coil portion 150 and the supporting 
substrate 190. However , various other configurations may be 
possible . For example , one surface of the supporting sub 
strate 190 may be formed as a bonding material , or the coil 
portion 150 and the supporting substrate 190 may be bonded 
through the adhesive layer ( e.g. , the adhesive layer 153 of 
FIG . 6 ) of the coil portion 150 . 
[ 0126 ] The supporting substrate 190 may be any one of 
various members as long as a member with electrical 
insulation properties is able to be easily combined with the 
coil portion 150 , such as an insulating film or an insulating 
tape . 
[ 0127 ] Additionally , the supporting substrate 190 may be 
provided in the form the same as or similar to the protective 
member 180 described above . 
[ 0128 ] The supporting substrate 190 includes a substrate 
combining portion 192. The substrate combining portion 
192 is a space in which the connection substrate 120 is 
accommodated , and defines a position at which the connec 
tion substrate 120 is coupled to the supporting substrate 190 . 
Thus , the substrate combining portion 192 is an empty 
space , or cut - out space , having a form the same as a form of 
at least a portion of the connection substrate 120 . 
[ 0129 ] In an example , a portion of the connection sub 
strate 120 is combined with the substrate combined portion 
192 , and a remaining portion of the connection substrate 120 
is located outside the supporting substrate 190. However , if 
necessary , the entirety of the connection substrate 120 may 
be combined with ( e.g. , accommodated in the substrate 
combined portion 192 . 
[ 0130 ] Due to the configuration described above , the coil 
assembly 110a enables the coil portion 150 and the connec 
tion substrate 120 to be easily coupled to each other in a 
manufacturing process . 
[ 0131 ] In an example in which the supporting substrate 
190 is not provided , the coil portion 150 and the connection 
substrate 120 are fixed to a regular position , first . Here , the 
regular position is a position in which the end portions of the 
coil portion 150 are disposed on the first coil pad 124a and 
the second coil pad 124b of the connection substrate 120 , 
respectively . 
[ 0132 ] During the process described above , it is difficult to 
handle the coil portion 150 , so it may be difficult to align the 
coil portion 150 and the connection substrate 120 . 
[ 0133 ] Thus , in an example in which the supporting sub 
strate 190 is provided , first , the coil portion 150 is attached 
to the supporting substrate 190 , and is then coupled to the 
connection substrate 120. Thus , the coil portion 150 is able 
to be handled while the coil portion 150 is attached to one 
surface of the supporting substrate 190 , and the risk that the 
coil portion 150 may be modified or damaged in a handling 
process may be significantly reduced . 
[ 0134 ] When the coil portion 150 is attached to the sup 
porting substrate 190 , both end portions of the coil portion 
150 are disposed on the substrate combining portion 192 of 
the coil portion 150. Thus , when the connection substrate 
120 is inserted into the substrate combining portion 192 of 
the supporting substrate 190 , the end portions of the coil 
portion 150 may be located on the coil pad 124 of the 
connection substrate 120 . 
[ 0135 ] In the coil assembly 110a , alignment of the con 
nection substrate 120 and the coil portion 150 is completed 
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through only a process in which the connection substrate 
120 is inserted into the substrate combining portion 192 of 
the supporting substrate 190 . 
[ 0136 ] Thus , the coil assembly 110a is able to be manu 
factured through only a process in which the connection 
substrate 120 is inserted into the substrate combination 
portion 192 of the supporting substrate 190 , and a process in 
which respective end portions of the coil portion 150 and the 
coil pads 124a and 124b are bonded to each other using a 
process such as thermal fusion . 
[ 0137 ] As described above , in a process for manufacturing 
the coil assembly 110a , the coil portion 150 and the con 
nection substrate 120 are substantially aligned , so that the 
manufacturing time is significantly reduced . 
[ 0138 ] FIG . 14 is a schematic drawing illustrating a coil 
assembly 110b , according to an example . 
[ 0139 ] Referring to FIG . 14 , the coil assembly 1106 
includes a first coil portion 1501 and a second coil portion 
1502. Each of the first coil portion 1501 and the second coil 
portion 1502 may be configured in a manner the same as that 
of the coil portion ( 150 of FIG . 3 ) described above . 
[ 0140 ] In an example , the first coil portion 1501 is dis 
posed in an internal space of the second coil portion 1502 . 
Thus , the second coil portion 1502 may further include an 
insertion groove ( not shown ) into which the connection 
wiring 128 connected to the first coil portion 1501 is 
inserted . 
[ 0141 ] However , the coil assembly 110b is not limited to 
the aforementioned configuration , and the first coil portion 
1501 may be disposed in an external space of the second coil 
portion 1502 . 
[ 0142 ] Each of the first coil portion 1501 and the second 
coil portion 1502 may perform at least one of transmission 
and reception of electric power for wireless charging , a radio 
frequency identification ( RFID ) function , a near field com 
munication ( NFC ) function , and magnetic secure transmis 
sion ( MST ) function . For example , the first coil portion 1501 
may be used for transmission and reception of electric power 
for wireless charging , while the second coil portion 1502 
may be used for one among RFID , NFC , and MST . 
[ 0143 ] Additionally , various modifications may be pos 
sible . For example , the first coil portion 1501 may be used 
for NFC , and the second coil portion 1502 may be used for 
MST . 
[ 0144 ] Additionally , as necessary , a third coil portion and 
a fourth coil portion may be additionally disposed in the coil 
assembly 110b in the same manner as the first coil portion 
1501 and the second coil portion 1502 . 
[ 0145 ] As set forth above , according to examples , in a coil 
assembly , an end portion of a coil portion is disposed in an 
accommodating portion of a connection substrate , so that a 
thickness of a coil assembly may be prevented from being 
increased by lifting a portion of the coil portion . Moreover , 
a connection wiring of a connection substrate is inserted into 
an insertion groove formed in a coil portion . Thus , a 
thickness of the coil assembly is significantly reduced , so 
that the coil assembly may be easily mounted on a mobile 
terminal having a thin form factor . 
[ 0146 ] While this disclosure includes specific examples , it 
will be apparent after an understanding of the disclosure of 
this application that various changes in form and details may 
be made in these examples without departing from the spirit 
and scope of the claims and their equivalents . The examples 
described herein are to be considered in a descriptive sense 

only , and not for purposes of limitation . Descriptions of 
features or aspects in each example are to be considered as 
being applicable to similar features or aspects in other 
examples . Suitable results may be achieved if the described 
techniques are performed in a different order , and / or if 
components in a described system , architecture , device , or 
circuit are combined in a different manner , and / or replaced 
or supplemented by other components or their equivalents . 
Therefore , the scope of the disclosure is defined not by the 
detailed description , but by the claims and their equivalents , 
and all variations within the scope of the claims and their 
equivalents are to be construed as being included in the 
disclosure . 
What is claimed is : 
1. A coil assembly , comprising : 
a connection substrate comprising a coil pad and an 

accommodating portion disposed in a position adjacent 
to the coil pad ; and 

a coil portion comprising a spiral wiring and an end 
portion bonded to the coil pad , 

wherein at least a portion of the coil portion is disposed 
in the accommodating portion . 

2. The coil assembly of claim 1 , wherein the end portion 
comprises a first section bonded to the coil pad , and a second 
section extended from the first section and at least partially 
disposed in the accommodating portion . 

3. The coil assembly of claim 2 , wherein the first section 
has a thickness that is less than a thickness of the second 
section . 

4. The coil assembly of claim 1 , wherein the accommo 
dating portion is disposed on opposing sides of the coil pad . 

5. The coil assembly of claim 1 , wherein the accommo 
dating portion is a through - hole passing through the con 
nection substrate . 

6. The coil assembly of claim 1 , wherein the connection 
substrate further comprises 

a connection pad , and 
a connection wiring connecting the connection pad to the 

coil pad . 
7. The coil assembly of claim 6 , wherein the coil portion 

further comprises an insertion groove disposed in a position 
opposing the connection wiring , and 

at least a portion of the connection wiring is disposed in 
the insertion groove . 

8. The coil assembly of claim 1 , wherein the coil portion 
further comprises coil strands disposed in parallel and 
spirally wound , and 

the coil strands are electrically connected to each other in 
the end portion . 

9. The coil assembly of claim 8 , wherein each of the coil 
strands comprises a conductor line , an insulating coating 
surrounding the conductor line , and an adhesive layer dis 
posed outside the insulating coating , and 

the coil strands are integrated by the adhesive layer . 
10. The coil assembly of claim 8 , wherein the coil portion 

further comprises a step formed along a pressure line formed 
in a radial direction of the coil portion . 

11. The coil assembly of claim 8 , wherein the coil strands 
are disposed on a same plane . 

12. The coil assembly of claim 1 , further comprising : a 
supporting substrate to which the coil portion is attached , 
wherein the supporting substrate comprises a substrate 

combining portion to which the connection substrate is 
bonded . 



US 2020/0090858 A1 Mar. 19 , 2020 
8 

13. The coil assembly of claim 12 , wherein the end 
portion and another end portion of the coil portion are 
disposed on the substrate combining portion . 

14. The coil assembly of claim 1 , wherein the coil pad 
comprises a first coil pad disposed at a center of the coil 
portion and a second coil pad disposed outside the coil 
portion . 

15. The coil assembly of claim 1 , wherein the coil portion 
is configured to perform any one of transmission and recep 
tion of electric power for wireless charging , a radio fre 
quency identification ( RFID ) function , a near field commu 
nication ( NFC ) function , and a a magnetic security 
transmission ( MST ) function . 

16. A coil assembly , comprising : 
a connection substrate comprising a coil pad ; and 
a coil portion comprising coil strands disposed in parallel 

and formed in a spiral shape in a single layer , an end 
portion bonded to the coil pad , and at least one stepped 
portion formed by a pressure line formed in a radial 
direction of the coil portion . 

17. A coil assembly , comprising : 
a connection substrate comprising a coil pad and a con 

nection wiring extended from the coil pad ; and 
a coil portion comprising coil strands disposed in parallel 

to form a spiral shape , an end portion bonded to the coil 
pad , and an insertion groove disposed in a position 
opposing the connection wiring , 

wherein at least a portion of the connection wiring is 
disposed in the insertion groove . 

18. The coil assembly of claim 17 , wherein the insertion 
groove is formed in the coil strands and extends in a radial 
direction of the coil portion . 

19. The coil assembly of claim 17 , wherein a thickness of 
the insertion groove is substantially equal to a thickness of 
the connection wiring . 
20. A coil assembly , comprising : 
a flat spiral - shaped coil member composed of coil strands , 

and comprising an insertion groove extending across 
the coil member ; and 

a connection substrate comprising 
a connection pad configured to be connected to an 

external component , 
a first coil pad disposed at a center side of the coil 
member and connected to a first end portion of the 
coil member , 

a second coil pad disposed at an outer side of the coil 
member and connected to a second end portion of the 
coil member , 

a first connection wiring connecting the first coil pad to 
the connection pad , and disposed in the insertion 
groove , and 

a second connection wiring connecting the second coil 
pad to the connection pad . 

21. The coil assembly of claim 20 , wherein a thickness of 
the insertion groove is substantially equal to a thickness of 
the first connection wiring . 

22. The coil assembly of claim 20 , wherein the insertion 
groove is formed by a portion of the coil strands having a 
reduced thickness . 

23. The coil assembly of claim 20 , wherein a thickness of 
the coil member in a region of the insertion groove is less 
than a thickness of the coil member in a region adjacent to 
the insertion groove . 


