US 20160072340A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2016/0072340 A1

YOON 43) Pub. Date: Mar. 10, 2016
(54) MULTI WIRELESS CHARGING APPARATUS Publication Classification
AND METHOD FOR MANUFACTURING THE
SAME (51) Imnt.ClL
HO02J 7/02 (2006.01)
(71)  Applicant: SAMSUNG ELECTRO-MECHANICS HOSK 3/10 (2006.01)
CO., LTD., Suwon-si (KR) (52) US.CL
CPC .. H02J 7/025 (2013.01); HOSK 3/10 (2013.01)
(72) Inventor: Young Seok YOON,
Chungcheongnam-do (KR)
57 ABSTRACT
(73) Assignee: SAMSUNG ELECTRO-MECHANICS
CO.,LTD., S -si (KR
’ > Suwon-si (KR) The multi wireless charging apparatus of the present inven-
(21) Appl. No.: 14/929,677 tion includes a control unit generally controlling a wireless
charging procedure; a plurality of wireless charging units
(22) Filed: Nov. 2, 2015 electrically connected to the control unit; and folding units
connecting between the wireless charging units, the folding
Related U.S. Application Data units each having a void therein, which passes through both
lateral surfaces thereof, and thereby to be folded down.
(63) Continuation of application No. 13/610,647, filed on ateral sulaces Hereol, and thereby fo be folded up or dowit
Sep. 11, 2012, now Pat. No. 9,178,378. Also, in the multi wireless charging apparatus of the present
invention, each of the wireless charging units includes a
(30) Foreign Application Priority Data shielding film made of a conductive material, such as con-
ductive paste or ferrite, and formed on a lower surface thereof,
Oct. 25,2011  (KR) .coceevvreireiinene 10-2011-0109544 for electromagnetic field shielding.
»/m O
101 110 120 30 140 150
( — S
) J J ] J ; -
AN i N
E
. \A‘\ ' \\
“ S, E S %,
\ O / 5 =
161 162 163 164
200 300



Patent Application Publication

Mar. 10, 2016 Sheet 1 of 7

FIG.1

101 110
{ { =
J J =
E\D
D)
161 B
200
101 161

US 2016/0072340 A1

100

150

ar—Xkh




Patent Application Publication = Mar. 10, 2016 Sheet 2 of 7 US 2016/0072340 A1

FIG.3

100

161,162,163.164

;
101 110,120.130.140,150
FIG.4
101 140 150
( (¢
L7 3 = .
Yooy )
110 120 130
FIG.5
101 140 150
B

110 120 130



Patent Application Publication = Mar. 10, 2016 Sheet 3 of 7 US 2016/0072340 A1

FIG.6
101
110 120 130 140 150
FIG.7
101
) ) ) Yoo
10 150 130 140 150
FIG.8
191
—
) § § | )
110 120 130 140 150
FIG.9

.

it
1\ \n\\

L R

|

@




Patent Application Publication = Mar. 10, 2016 Sheet 4 of 7 US 2016/0072340 A1

10 Fa

2

[0 1N NS o b bt bt
GO b= 3 D Lk 3D

\TJ
54

FIG.12




Patent Application Publication = Mar. 10, 2016 Sheet S of 7 US 2016/0072340 A1

FIG.13

FIG.14

FIG.15




Patent Application Publication = Mar. 10, 2016 Sheet 6 of 7 US 2016/0072340 A1

110 120




US 2016/0072340 A1

Mar. 10, 2016 Sheet 7 of 7

Patent Application Publication

it —— -
> |
_‘
I RiteNdelatkaly >Li0Lvvanos| |
I ~— 01 0T |
_ |
ouy
HALEDHY HL-u w._ __, zzzzzzz i |
:mA _EH_ ‘_._l | 7
- LINDAID 1Y TAARIA _
ANALLYY ADY.LT0A MHIIL0EY M IR e |
LNV LENOD L __ - _ |
] ] ] . _
:xcwm\ -7 U-022 U-01a __ u-201 _ 7
I I
8 o — ~00 [ I | 7
007 s __ &-£01 | - 4 -
oz~ |y _ _ 1
" _\c_._,. YAAT | _ - |
o L aNoODTS | [ [N, . _
HHAIHOIH L5dlA L= Aﬁl _ (] YOLVIUNID [ = BT 10MINOD] | |
1o _ﬂ,u_ _ _ 1 IVNDIS e |
LINOAID miin B < _ -] L]
MALLVS 49V I0A AL W _w | AT _ w _ _
INV.LSNGO \ Lo _ | 2-201 1-z201 _ |
, , AT s el J e o
1-077 p— 10672 1-0zz  L-0Le o ___. 1601 | 201 7
e
1-007, L Lol N
- e T
001 101
8T 9Id



US 2016/0072340 Al

MULTI WIRELESS CHARGING APPARATUS
AND METHOD FOR MANUFACTURING THE
SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 13/610,647 filed Sep. 11,2012, which claims the
benefit of Korean Patent Application No. 10-2011-0109544,
filed on Oct. 25, 2011, entitled “Multi Wireless Charging
Apparatus and Method for Manufacturing the Same”, which
is hereby incorporated by reference in its entirety into this
application.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates to a multi wireless
charging apparatus and a method for manufacturing the same.
[0004] 2. Description of the Related Art

[0005] Inawireless charging technology, power necessary
for charging a battery is transmitted wirelessly without a
power code or a connector for charging. This technology is
applied only to limited uses, such as an electric toothbrush, a
wireless telephone forhome use, electric tools, and the like, in
the prior art.

[0006] However, the use of the wireless charging technol-
ogy is increasingly expanding, with a recent explosive
increase of the smart phone markets. Smart phones allow
users to enjoy various contents and multimedia freely at any
time, but there is a limit to the usage time thereof due to
limitation in battery capacity. The wireless charging technol-
ogy in the smart phone market has largely changed since
2010, after a smart phone wirelessly charged appeared. In
2011, products mounting wireless charging modules for wire-
lessly charging a cellular phone and a smart phone are suc-
cessively being reported domestically and internationally.
[0007] Since the wireless power consortium (WPC), which
aims at broadening the use of non-contact type standards,
reported the first standard features for devices with SW or
lower in July, 2010, more and more manufactures are joining
this consortium. The wireless charging technology, of which
amarket is expanding due to employment of the smart phone,
is expected to be increasingly applied to high-power devices
such as a digital camera, a tablet PC, a monitor, a digital TV,
and the like, in the future.

[0008] Among several methods enabling wireless charg-
ing, an electromagnetic induction method is excellent in view
of commercialization and practicality. The electromagnetic
induction method, as disclosed in Korean Patent Laid-Open
Publication No. 2010-0094197 (laid-open published on Aug.
26, 2010), uses the combination of electromagnetic energy
generated from a coil wound several times.

[0009] This embodies products based on Faraday’s rule
that an electromagnetic field generated by a coil on which AC
or high-frequency current flows induces electromotive force
at an output terminal of an adjacent coil. When a general
cellular phone, a smart phone, a digital camera, a tablet PC, a
monitor, a notebook, or the like, on which a wireless charging
receiving module is mounted, is placed on a charging surface
of'a wireless charger constituted of a wireless charging trans-
mitting module, an analog circuit, a power circuit, a control
circuit, a rectifying circuit, a charging circuit, and the like are
run, and thereby charge a battery installed in a device.
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[0010] However, this wireless charging apparatus is incon-
venient to keep and carry out due to a large volume thereof,
and it is difficult to wirelessly charge a plurality of devices at
the same time.

SUMMARY OF THE INVENTION

[0011] The present invention has been made in an effort to
provide a multi wireless charging apparatus allowing a fold-
ing type and having a slim thickness.

[0012] Also, the present invention has been made in an
effort to provide a method for manufacturing the multi wire-
less charging apparatus.

[0013] According to one preferred embodiment of the
present invention, there is provided a multi wireless charging
apparatus, including: a control unit generally controlling a
wireless charging procedure; a plurality of wireless charging
units electrically connected to the control unit; and folding
units connecting between the wireless charging units, the
folding units each having a void therein, which passes
through both lateral surfaces thereof, and thereby to be folded
up or down.

[0014] The wireless charging unit may include a shielding
film made of a conductive material and formed on a lower
surface thereof, for electromagnetic field shielding.

[0015] The conductive material may be conductive paste or
ferrite.
[0016] The folding units each may have the void between at

least two double-sided FCCLs, and be folded up or down to
allow the plurality of wireless charging units to be stacked in
a joining type.

[0017] The wireless charging unit may include: at least one
rigid base layer; and double-sided flexible copper clad lami-
nates (FCCLs) bonded on an upper surface or a lower surface
of the rigid base layer by using the rigid base layer therebe-
tween, wherein the double-sided FCCLs each have a circuit
layer formed on an upper surface or a lower surface thereof.
[0018] The rigid base layer may be formed by using a
prepreg in which a glass fiber is impregnated with a thermo-
setting resin.

[0019] The circuit layer may include: a coil pattern consist-
ing of closed loops; a first end disposed inside the coil pattern;
a first electrode pattern spaced apart from the first end and
disposed outside the closed loops of the coil pattern; and a
wiring pattern electrically connecting the first end and the
first electrode pattern through a first conductive via hole H1
and a second conductive via hole H2 passing through the
double-sided FCCLs.

[0020] The wireless charging unit may further include a
cover layer covering an uppermost surface or a lowermost
surface of the double-sided FCCLs.

[0021] The cover layer may be an insulating layer made of
a thermosetting material and bonded by using an adhesive.

[0022] The cover layer may be a solder resist coated and
hardened layer.
[0023] According to one preferred embodiment of the

present invention, there is provided a method for manufac-
turing a multi wireless charging apparatus, including: prepar-
ing at least two double-sided FCCLs having circuit patterns
formed on an upper surface or a lower surface thereof; com-
pressing the double-sided FCCLs by using rigid base layers
therebetween, the rigid base layers being disposed in regions
of a plurality of wireless charging units; forming a wiring
pattern electrically connecting the circuit patterns through a
first conductive via hole H1 and a second conductive via hole
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H2 passing through the compressed double-sided FCCLs and
the rigid base layer, in a region of the wireless charging unit;
forming cover layers covering external surfaces of the
double-sided FCCLs; and mounting component devices on a
region of a control unit electrically connected to the wireless
charging units.

[0024] In the preparing of the double-sided FCCLs, the
circuit patterns may include: coil patterns each consisting of
closed loops; first ends disposed inside the coil patterns; and
first electrode patterns spaced apart from the first ends and
disposed outside the closed loops of the coil patterns.

[0025] In the forming of the wiring pattern, the wiring
pattern may electrically connect the first ends and the first
electrode patterns through the first conductive via hole H1
and the second conductive via hole H2.

[0026] The compressing of the double-sided FCCLs may
include: forming the plurality of rigid base layers made of a
prepreg in which a glass fiber is impregnated with a thermo-
setting resin; disposing the rigid base layers in the regions of
the wireless charging units such that the rigid base layers are
spaced apart from each other at a distance corresponding to a
region of each folding unit; and heat-compressing the double-
sided FCCLs by using the rigid base layers therebetween.
[0027] The forming of the cover layer may include: bond-
ing an insulating layer made of a thermosetting material by
using an adhesive on the external surfaces of the double-sided
FCCLs; and providing shielding films made of a conductive
material and formed on an external surface of the insulating
layer, in the regions of the wireless charging units, for elec-
tromagnetic field shielding.

[0028] The forming of the cover layer may include: form-
ing a solder resist layer by coating and hardening solder resist
on the external surfaces of the double-sided FCCLs; and
providing shielding films made of a conductive material and
formed on an external surface of the solder resist layer, in the
regions of the wireless charging units, for electromagnetic
field shielding.

[0029] The conductive material may be conductive paste or
ferrite.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is a top view of a multi wireless charging
apparatus according to one preferred embodiment of the
present invention;

[0031] FIG. 2 is a side view of the multi wireless charging
apparatus according to the preferred embodiment of the
present invention;

[0032] FIG. 3 is a top view of the multi wireless charging
apparatus according to one preferred embodiment of the
present invention, which is folded;

[0033] FIGS.4to 8 are exemplary views respectively show-
ing the use types of the multi wireless charging apparatus
according to the preferred embodiment of the present inven-
tion;

[0034] FIG. 9 is an upper perspective view of the multi
wireless charging apparatus according to the preferred
embodiment of the present invention;

[0035] FIG.101isacross sectional view taken along the line
A-A'of FIG. 9;
[0036] FIGS. 11 to 17 are cross sectional views for illus-

trating the process for manufacturing a multi wireless charg-
ing apparatus according to another preferred embodiment of
the present invention; and
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[0037] FIG. 18is ablock diagram for illustrating a function
of the multi wireless charging apparatus according to the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Various objects, advantages and features of the
invention will become apparent from the following descrip-
tion of preferred embodiments with reference to the accom-
panying drawings.

[0039] The terms and words used in the present specifica-
tion and claims should not be interpreted as being limited to
typical meanings or dictionary definitions, but should be
interpreted as having meanings and concepts relevant to the
technical scope of the present invention based on the rule
according to which an inventor can appropriately define the
concept of the term to describe most appropriately the best
method he or she knows for carrying out the invention.
[0040] The above and other objects, features and advan-
tages of the present invention will be more clearly understood
from the following detailed description taken in conjunction
with the accompanying drawings. In the specification, in add-
ing reference numerals to components throughout the draw-
ings, it is to be noted that like reference numerals designate
like components even though components are shown in dif-
ferent drawings. Further, terms used in the specification,
“first’, “second’, etc., can be used to describe various compo-
nents, but the components are not to be construed as being
limited to the terms. The terms are only used to differentiate
one component from other components. Further, when it is
determined that the detailed description of the known art
related to the present invention may obscure the gist of the
present invention, the detailed description thereof will be
omitted.

[0041] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. FIGS. 1 and 2 are a top view and a
side view of a multi wireless charging apparatus according to
one preferred embodiment of the present invention; FIG. 3 is
atop view of the multi wireless charging apparatus according
to one preferred embodiment of the present invention, which
is folded; and FIGS. 4 to 8 are exemplary views respectively
showing the use types of the multi wireless charging appara-
tus according to the preferred embodiment of the present
invention.

[0042] A multi wireless charging apparatus 100 according
to one preferred embodiment of the present invention, for
example, as shown in FIGS. 1 and 2, includes a control unit
101 generally controlling a wireless charging procedure, a
first wireless charging unit 110 electrically connected to the
control unit 101, a second wireless charging unit 120 electri-
cally connected to the control unit 101 and coupled with the
first wireless charging unit 110 by a folding unit 161, a third
wireless charging unit 130 electrically connected to the con-
trol unit 101 and coupled with the second wireless charging
unit 120 by a folding unit 162, a fourth wireless charging unit
140 electrically connected to the controlunit 101 and coupled
with the third wireless charging unit 130 by a folding unit 163,
and a fifth wireless charging unit 150 electrically connected to
the control unit 101 and coupled with the fourth wireless
charging unit 140 by a folding unit 164.

[0043] Also, the multi wireless charging apparatus 100
according to the present invention may further include a plu-
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rality of wireless charging units electrically connected to the
control unit 101 and coupled by a folding unit.

[0044] This multi wireless charging apparatus 100 includes
shielding films 171 for electromagnetic field shielding, which
are respectively formed on lower surfaces of the first to fifth
wireless charging units 110 to 150. Wireless charging receiv-
ers 200 and 300, such as a smart phone, a mobile telecommu-
nication terminal, and the like, which are to be charged, stand
on upper surfaces of the first to fifth wireless charging units
110 to 150, respectively.

[0045] Here, the first to fifth wireless charging units 110 to
150 overlap by folding the folding units 161 to 164, with the
result that the multi wireless charging apparatus 100 may be
transformed in a joining state where one wireless charging
surface is exposed, as shown in FIG. 3.

[0046] More specifically, in the multi wireless charging
apparatus 100, the first to fiftth wireless charging units 110 to
150 coupled with each other by the folding units 161 to 164
have a slim thickness, and the folding units 161 to 164 are
made of a material having good flexibility and have a flexible
structure.

[0047] Inparticular, each of the folding units 161 to 164 has
a void 161-1 therein, which passes through both lateral sur-
faces thereof, and thus, the folding units 161 to 164 can be
easily folded up or down to provide a joining structure as
shown in FIG. 3. That is, in the joining structure of the multi
wireless charging apparatus 100 shown in FIG. 3, the folding
units 161 to 164 are folded so that the first to fifth wireless
charging units 110 to 150 are stacked, as shown in FIG. 4.
[0048] The multi wireless charging apparatus 100 in the
joining state of FIG. 4 performs wireless charging with
respect to one wireless charging receiver. However, the multi
wireless charging apparatus 100 may be transformed such
that two wireless charging surfaces are exposed by unfolding
one folding unit 161, as shown in FIG. 5. Therefore, the
respective folding units 161 to 164 are unfolded, and thus, the
multi wireless charging apparatus may be transformed to
expose three wireless charging surfaces as shown in FIG. 6,
four wireless charging surfaces as shown in FIG. 7, or five
wireless charging surfaces as shown in FIG. 8.

[0049] Also, the multi wireless charging apparatus 100 may
further include a plurality of wireless charging units coupled
to the fifth wireless charging unit 150 by a folding unit,
thereby retaining five or more wireless charging surfaces.
[0050] Therefore, the multi wireless charging apparatus
100 according to the present preferred embodiment can be
transformed or joined so as to expose the necessary number of
wireless charging surfaces, by folding or unfolding the fold-
ing units 161 to 164 according to the number of wireless
charging receivers needing wireless charging.

[0051] Further, the multi wireless charging apparatus 100
according to the present preferred embodiment can be easily
carried about in the joining state as shown in FIG. 3, by
folding all the folding units 161 to 164.

[0052] Hereinafter, an inner structure of the multi wireless
charging apparatus 100 according to the present preferred
embodiment of the present invention will be described with
reference to FIGS. 9 and 10. FIG. 9 is an upper perspective
view of the multi wireless charging apparatus according to the
preferred embodiment of the present invention, and FIG. 10 is
a cross sectional view taken along the line A-A' of FIG. 9.
[0053] As for the inner structure of the multi wireless
charging apparatus 100 according to the present preferred
embodiment, as shown in FIG. 9, the control unit 101 includes

Mar. 10, 2016

aplurality of circuits and devices, and the first to fifth wireless
charging units 110 to 150 include coil patterns respectively
connected to and extended from drivers 103 provided in the
control unit 101.

[0054] AsshowninFIG. 10, which is a cross sectional view
taken along the line A-A' of FIG. 4A, the first to fifth wireless
charging units 110 to 150 of the multi wireless charging
apparatus 100 has the same inner structure. The folding units
161 to 164 each have the void 161-1, which is a separated
space between the wireless charging units.

[0055] Specifically, each of the first to fifth wireless charg-
ing units 110 to 150 includes coil patterns 13-1, 22-1, and
23-1 each consisting of a plurality of continuous closed loops,
which are formed on an upper surface or a lower surface of
double-sided flexible copper clad laminates (FCCLs) 10 and
20 combined by each rigid base layer 30 therebetween; first
ends 13-2, 22-2 and 23-2 disposed in an inner space between
the coil patterns 13-1, 22-1, and 23-1; first electrode patterns
13-3, 22-3, and 23-3 spaced apart from the first ends 13-2,
22-2 and 23-2 such that they are disposed outside the closed
loops of the coil patterns 13-1, 22-1, and 23-1; a wiring
pattern 41' electrically connecting the first ends 13-2, 22-2
and 23-2 to each other and the first electrode patterns 13-3,
22-3 and 23-3 to each other by filling a first conductive via
hole H1 and a second conductive via hole H2 with a conduc-
tive material; second insulating layers 60 provided on upper
and lower surfaces by an adhesive 50, as cover layers for
protecting the wiring pattern 41' and other metal patterns and
preventing oxidation thereof; and a shielding film 171 pro-
vided on a lower surface of the lower second insulating layer
60.

[0056] The rigid base layer 30 is a prepreg in which a glass
fiber is impregnated with a thermosetting resin, and has excel-
lent strength and shear stress. Therefore, the rigid base layer
30 may be compressed between the double-sided flexible
copper clad laminates (FCCLs) 10 and 20, thereby to serve as
a durable member supporting each of the first to fifth wireless
charging units 110 to 150. These rigid base layers 30 are
provided in the region of the first to fifth wireless charging
units 110 to 150, and thus, the separated space, such as the
void 161-1, is formed between adjacent two of the rigid base
layers 30.

[0057] This void 161-1 constitutes a region of the folding
unit 161 between the double-sided FCCLs 10 and 20, and
contributes to folding the folding units 161 between adjacent
two of the first to fifth wireless charging units 110 to 150.

[0058] The firstand second conductive via holes H1 and H2
passing through the double-sided FCCLs 10 and 20 are filled
with a conductive metal, with the result the wiring pattern 41'
is formed across the first conductive via hole (H1) and a
second conductive via hole (H2). Therefore, the wiring pat-
tern 41' can electrically connect the first ends 13-2, 22-2, and
23-2 and the first electrode patterns 13-3, 22-3, and 23-3,
through the first conductive via hole H1 and the second con-
ductive via hole H2.

[0059] The shielding film 171 is made of a conductive
material, such as, conductive paste, ferrite, or the like, in order
to shield the coil patterns 13-1, 22-1, and 23-1, the wiring
pattern 41', and the like, from external magnetic field. In
particular, the shielding film 171 may be formed on the lower
surface of the lower second insulating layer 60 by using
ferrite mixed with an adhesive at a region for each of the first
to fifth wireless charging units 110 to 150.



US 2016/0072340 Al

[0060] Here, the multi wireless charging apparatus 100
according to the present preferred embodiment employs two
double-sided FCCLs 10 and 20 as an example, but is not
limited thereto. A plurality of double-sided FCCLs may be
used so that a plurality of circuit layers are stacked.

[0061] As such, the multi wireless charging apparatus 100
constituted as above may be manufactured to have a slim
thickness by using the rigid base layer 30 and the double-
sided FCCLs 10 and 20, and the multi wireless charging
apparatus 100 are folded by the folding units 161 to 164, and
thus, the wireless charging units may be stacked in various
types as shown in FIGS. 4 to 8. In particular, in a case when
wireless charging is performed while the wireless charging
unit are stacked as shown in FIG. 4, the multi wireless charg-
ing apparatus 100 form shielding between the stacked wire-
less charging units by the shielding film 171, thereby improv-
ing reliability in wireless charging.

[0062] Hereinafter, a method for manufacturing a multi
wireless charging apparatus according to another preferred
embodiment of the present invention will be described with
reference to FIGS. 11to 17. FIGS. 11 to 17 are cross sectional
views for illustrating the process for manufacturing a multi
wireless charging apparatus according to another preferred
embodiment of the present invention, as taken along the line
A-A'of FIG. 9.

[0063] As for the method for manufacturing the multi wire-
less charging apparatus 100 according to the present embodi-
ment, first, double sided FCCLs 10 and 20 where first copper
foils 12 and 22 are laminated on upper surfaces of first insu-
lating layers 11 and 21 made of a thermosetting material such
as polyimide, and second copper foils 13 and 23 are laminated
on lower surfaces of the first insulating layers 11 and 21, as
shown in FIG. 11, are prepared.

[0064] Then, as shown in FIG. 12, after preparing the
double-sided FCCLs 10 and 20, any one or both of the first
copper foils 12 and 22 and the second copper foils 13 and 23
of the double-sided FCCLs 10 and 20 are used to form a
predetermined circuit layer for each of the first to fifth wire-
less charging units 110 to 150.

[0065] For example, the second copper foil 13 of the first
double-sided FCCL 10 is used to form a first circuit layer 13'
including a coil pattern 13-1 consisting of a plurality of con-
tinuous closed loops, a first end 13-2 and a first electrode
pattern 13-3 of the coil pattern 13-1.

[0066] In the same manner, the first copper foil 22 of the
second double-sided FCCL 20 is used to form a second circuit
layer 22' corresponding to the first circuit layer 13'. The
second circuit layer 22' includes a coil pattern 22-1 consisting
of a plurality of continuous closed loops, a first end 22-2 and
a first electrode pattern 22-3 of the coil pattern 22-1.

[0067] Further, the first and second circuit layers 13' and 22"
further include second electrode patterns (not shown), which
are integrated into second ends (not shown) of the coil pat-
terns 13-1 and 22-1 as one body, respectively. Here, a third
conductive via hole (not shown) for interlayer connection
between the second electrode patterns (not shown) of the first
and second circuit layers may be formed.

[0068] Then, as shown in FIG. 13, the first double-sided
FCCL 10 and the second double-sided FCCL 20 are disposed
such that the first circuit layer 13' faces the second circuit
layer 22', and rigid base layers 30 are disposed in the regions
of'the first to fifth wireless charging units 110 to 150, between
the first double-sided FCCL 10 and the second double-sided
FCCL 20.
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[0069] The disposed first double-sided FCCL 10 and the
second double-sided FCCL 20 are heat-compressed by using
the thus disposed rigid base layers 30, thereby forming a
stacking structure as shown in FIG. 14.

[0070] As such, in a case where a plurality of double-sided
FCCLs each having a circuit layer or circuit layers formed on
one surface or both surfaces thereof are used, a coil pattern
consisting of a plurality of closed loops can be easily formed.
Further, the above heat compressing procedure enables the
thickness of'the entire part including the rigid base layer 30 to
be slimmed.

[0071] Here, a first conductive via hole H1 for interlayer
connection of the first ends 13-2 and 22-2 and a second
conductive via hole H2 for interlayer connection of the first
electrode patterns 13-3 and 22-3, which are formed in the
circuit layers 13' and 22, are formed in the double-sided
FCCLs 10 and 20. Here, the first or second conductive via
hole H1 or H2 is a plated through hole (PTH), and formed by
a mechanical drilling process such as computerized numeri-
cal control (CNC) drilling or the like.

[0072] When the first and second conductive via holes H1
and H2 formed by this drilling process are plated with a
conductive metal, the first and second conductive via holes
H1 and H2 become filled with the conductive metal and
plating layers 40 covering external surfaces of the double-
sided FCCLs 10 and 20 are formed, as shown in FIG. 14.
[0073] Then, the upper plating layer 40 and the outer cop-
per foil 12 are etched, as shown in FIG. 15, thereby to form a
wiring pattern 41' across from the first conductive via hole H1
to the second conductive via hole H2.

[0074] Here, the lower plating layer 40 and the lowermost
copper foil 23 may be etched to form a third circuit layer 23'
including a coil pattern 23-1, and a first end 23-2 and a first
electrode pattern 23-3 of the coil pattern 23-1.

[0075] Therefore, the wiring pattern 41' can electrically
connect the first ends 13-2, 22-2, and 23-2 and the first elec-
trode patterns 13-3, 22-3, and 23-3.

[0076] Then, in order to protect the exposed circuits includ-
ing the wiring pattern 41' and prevent oxidation thereof, as
shown in FIG. 16, a coverlay process is performed to form
second insulating layers 60 on the exposed surface of the
upper first insulating layer 11 and the exposed surface of the
lower first insulating layer 21, including the wiring pattern
41', by using an adhesive 50 therebetween.

[0077] This coverlay process is performed in order to pro-
tect and insulate the uppermost exposed surface and the low-
ermost exposed surface of the etched double-sided FCCLs,
and is applicable to fine circuits by uniformalizing heat-re-
sistant adhesive strength, electric insulation, flame-retardant
property, flex-resistant property, and adhesive flowability.
[0078] Specifically, the coverlay process may be performed
by two manners, largely.

[0079] The first manner, as shown in FIG. 16, may be
performed by compressing the second insulating layers 60 on
the exposed surface of the upper first insulating layer 11 and
the exposed surface of the lower first insulating layer 21,
which include the wiring pattern 41', by using the adhesive 50
therebetween.

[0080] Here, as a material of the second insulating layers
60, a thermosetting resin such as polyimide may be used, like
the upper first insulating layer 11 and the lower first insulating
layer 21. This polyimide is excellent in heat resistant property
because it can be used at a temperature up to 250, and prop-
erties thereof are less changed from a low temperature to a
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high temperature. Further, the polyimide has good impact-
resistant property and good dimensional stability. Further, the
polyimide is excellent in electric properties, friction-resistant
property, and flame-retardant property.

[0081] The second manner may be performed by coating
only solder resist (SR) on the exposed surface of the upper
first insulating layer 11 including the wiring pattern 41' and
the exposed surface of the lower first insulating layer 21,
followed by hardening. Here, as the solder resist (SR), for
example, photo resist may be used.

[0082] This solder resist (SR) is a kind of insulating per-
manent coating material, and may be formed in a film type
covering the wiring pattern 41' so that undesired connection is
prevented to occur due to soldering conducted during a sub-
sequent procedure in which components of the control unit
101 are mounted.

[0083] This coverlay process may be performed by the
compressing procedure while shielding films 171 are pro-
vided on the lower surface of the second lower insulating
layer 60, or a procedure of forming the shielding films 171
may be separately performed.

[0084] Therefore, as shown in FIG. 17, the shielding films
171 are formed on the lower surface of the lower second
insulating layer 60, correspondingly to the rigid base layers
30 inthe regions of the first to fifth wireless charging units 110
to 150.

[0085] The shielding film 171 may be formed by using a
conductive material such as conductive paste, ferrite, or the
like.

[0086] Then, devices (not shown) constituting the control
unit 101, which is connected to the first wireless charging unit
110, are mounted on a region of the control unit 101.

[0087] As to the method for manufacturing the multi wire-
less charging apparatus according to the present preferred
embodiment, a coil pattern stacking structure can be easily
made, the entire thickness of the multi wireless charging
apparatus 100 can be slimmed, and the folding units 161 to
164 including the inner voids 161-1 can be easily formed, by
using the double-sided FCCLs 10 and 20.

[0088] Hereinafter, a function of the multi wireless charg-
ing apparatus according to the present invention thus manu-
factured will be described with reference to FIG. 18. FIG. 18
is a block diagram for illustrating a function of the multi
wireless charging apparatus according to the present inven-
tion.

[0089] The multi wireless charging apparatus 100 accord-
ing to the present invention may be divided into a plurality of
wireless charging units 110, 120, . . . , 120 including first to
fifth wireless charging units 110 to 150, which are shown in
FIG. 1, and a control unit 101 controlling the wireless power
transmission of the plurality of wireless charging units 110,
120, . .., 1»0.

[0090] In particular, the control unit 101 includes a main
controller 102, a plurality of drivers 103 respectively driving
the plurality of wireless charging units 110, 120, . . ., 120 in
response to a control signal of the main controller 102, a
detector 104 detecting information about whether a plurality
of wireless charging receivers 200-1, . . . , 200-» are posi-
tioned correspondingly to the wireless charging units 110,
120, .. ., 120, and a comparator 105 comparing currents and
voltages detected by the detector 104 with set values to deter-
mine whether or not the detected currents and voltages are
larger than the set values.
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[0091] This multi wireless charging apparatus 100 deter-
mines from the comparator 105 that the wireless charging
receivers 200-1, . . ., 200- are present if current and voltage
detected by the detector 104 are larger than the set values, and
wirelessly charging the plurality of wireless charging receiv-
ers 200-1, . . ., 200-» positioned correspondingly to the wires
charging units 110, 120, . . ., 120 at the same time.

[0092] Inaddition, ina case where the multi wireless charg-
ing apparatus 100 performs wireless charging while the wire-
less charging units overlap as shown in FIG. 4 or 5, the multi
wireless charging apparatus 100 can perform wireless power
transmission without interference by the shielding film 171
provided on the lower surfaces of the wireless charging units
110, 120, .. ., 1%0.

[0093] Therefore, the multi wireless charging apparatus
according to the present invention can wirelessly charge the
plurality of wireless charging receivers at the same time, and
allow wireless power transmission without interference
through a shielding effect by the shielding film.

[0094] In addition, since the multi wireless charging appa-
ratus according to the present invention is slimmed through a
thin thickness, and overlapped and combined in various types
by using the folding units 161 to 164, it can be conveniently
carried about.

[0095] As setforth above, the multi wireless charging appa-
ratus according to the present invention can wirelessly charge
the plurality of wireless charging receivers at the same time,
and allow wireless power transmission without interference
through a shielding effect by the shielding film.

[0096] Further, since the multi wireless charging apparatus
according to the present invention is slimmed through a thin
thickness, and overlapped and combined in various types by
using the folding units, it can be conveniently carried out.
[0097] Although the spirit of the present invention was
described in detail with reference to the preferred embodi-
ments, it should be understood that the preferred embodi-
ments are provided to explain, but do not limit the spirit of the
present invention.

[0098] Also, it is to be understood that various changes and
modifications within the technical scope of the present inven-
tion are made by a person having ordinary skill in the art to
which this invention pertains.

What is claimed is:

1. A multi wireless charging apparatus, comprising:

a control unit generally controlling a wireless charging

procedure;

aplurality of wireless charging units electrically connected

to the control unit; and

folding units connecting between the wireless charging

units, the folding units each having a void therein, which
passes through both lateral surfaces thereof, and thereby
to be folded up or down.

2. The multi wireless charging apparatus as set forth in
claim 1, wherein the wireless charging unit includes a shield-
ing film made of a conductive material and formed on a lower
surface thereof, for electromagnetic field shielding.

3. The multi wireless charging apparatus as set forth in
claim 2, wherein the conductive material is conductive paste
or ferrite.

4. The multi wireless charging apparatus as set forth in
claim 1, wherein the folding units each have the void between
at least two double-sided FCCLs, and are folded up or down
to allow the plurality of wireless charging units to be stacked
in a joining type.
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5. The multi wireless charging apparatus as set forth in
claim 1, wherein the wireless charging unit includes:

at least one rigid base layer; and

double-sided flexible copper clad laminates (FCCLs)

bonded on an upper surface or a lower surface of the
rigid base layer by using the rigid base layer therebe-
tween,

wherein the double-sided FCCLs each have a circuit layer

formed on an upper surface or a lower surface thereof.
6. The multi wireless charging apparatus as set forth in
claim 5, wherein the rigid base layer is formed by using a
prepreg in which a glass fiber is impregnated with a thermo-
setting resin.
7. The multi wireless charging apparatus as set forth in
claim 5, wherein the circuit layer includes:
a coil pattern consisting of closed loops;
a first end disposed inside the coil pattern;
a first electrode pattern spaced apart from the first end and
disposed outside the closed loops of the coil pattern; and

awiring pattern electrically connecting the first end and the
first electrode pattern through a first conductive via hole
H1 and a second conductive via hole H2 passing through
the double-sided FCCLs.

8. The multi wireless charging apparatus as set forth in
claim 5, wherein the wireless charging unit further includes a
cover layer covering an uppermost surface or a lowermost
surface of the double-sided FCCLs.

9. The multi wireless charging apparatus as set forth in
claim 8, wherein the cover layer is an insulating layer made of
a thermosetting material and bonded by using an adhesive.

10. The multi wireless charging apparatus as set forth in
claim 8, wherein the cover layer is a solder resist coated and
hardened layer.

11. A method for manufacturing a multi wireless charging
apparatus, comprising:

preparing at least two double-sided FCCLs having circuit

patterns formed on an upper surface or a lower surface
thereof;
compressing the double-sided FCCLs by using rigid base
layers therebetween, the rigid base layers being dis-
posed in regions of a plurality of wireless charging units;

forming a wiring pattern electrically connecting the circuit
patterns through a first conductive via hole H1 and a
second conductive via hole H2 passing through the com-
pressed double-sided FCCLs and the rigid base layer, in
a region of the wireless charging unit;

forming cover layers covering external surfaces of the

double-sided FCCLs; and
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mounting component devices on a region of a control unit
electrically connected to the wireless charging units.
12. The method as set forth in claim 11, wherein in the
preparing of the double-sided FCCLs, the circuit patterns
include:
coil patterns each consisting of closed loops;
first ends disposed inside the coil patterns; and
first electrode patterns spaced apart from the first ends and
disposed outside the closed loops of the coil patterns.
13. The method as set forth in claim 12, wherein in the
forming of the wiring pattern, the wiring pattern electrically
connects the first ends and the first electrode patterns through
the first conductive via hole H1 and the second conductive via
hole H2.
14. The method as set forth in claim 11, wherein the com-
pressing of the double-sided FCCLs includes:
forming the plurality of rigid base layers made of a prepreg
in which a glass fiber is impregnated with a thermoset-
ting resin;
disposing the rigid base layers in the regions of the wireless
charging units such that the rigid base layers are spaced
apart from each other at a distance corresponding to a
region of each folding unit; and
heat-compressing the double-sided FCCLs by using the
rigid base layers therebetween.
15. The method as set forth in claim 11, wherein the form-
ing of the cover layer includes:
bonding an insulating layer of made of a thermosetting
material by using an adhesive on the external surfaces of
the double-sided FCCLs; and
providing shielding films made of a conductive material
and formed on an external surface of the insulating layer,
in the regions of the wireless charging units, for electro-
magnetic field shielding.
16. The method as set forth in claim 11, wherein the form-
ing of the cover layer includes:
forming a solder resist layer by coating and hardening
solder resist on the external surfaces of the double-sided
FCCLs; and
providing shielding films made of a conductive material
and formed on an external surface of the solder resist
layer, in the regions of the wireless charging units, for
electromagnetic field shielding.
17. The method as set forth in claim 15, wherein the con-
ductive material is conductive paste or ferrite.
18. The method as set forth in claim 16, wherein the con-
ductive material is conductive paste or ferrite.
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