DESCRI PTI ON

TITLE OF | NVENTI ON: NON- CONTACT METAL CARD EMBEDDED W TH
ANTENNA

TECHNI CAL FI ELD

The present invention relates to a netal card, and nore
particularly, toanon-contact netal card that i s manufactured
by usi ng a netal material hindering w rel ess comuni cati on and
is configured to be enbedded with an antenna so as to operate

in a non-contact manner.

BACKGROUND ART

Credit cardsareusedfor identityverification, paynent,

credit offering, or the like. 1In addition, the shapes and
designs thereof have beconme brilliant for giving artistic
val ues and accessory functions. In addition, the shapes and

designs of the credit cards have becone i nportant factors in
sel ection of a credit card along with the functions of credit
card services, discounting, and point granting. Therefore,
card maker s have made efforts t o neet vari ous needs of custoners
by devi singcardsthat arebrilliant not onlyinshape and desi gn
but also in function.

Kor ean Pat ent Lai d- Open No. 10-2009- 0054502 di scl oses a
"sheet for anetal card and a netal card havi ng t he same", where
the metal card is configured to include a netal sheet for the
net al card and a fi xi ng pi ece coupledwith the netal sheet, and
a nore inmproved quality of the card can be allowed to be felt
by netallic luster. Such a netal card can provide netallic
luster and texture, but the netal sheet hinders wreless
conmuni cati on, so that there is a problemthat the netal card

cannot be applied to a card having a non-contact nodule



i ncl udi ng an ant enna.

Kor ean Pat ent Lai d- Qpen Publ i cati on No. 10-2013- 0051862,
entitled "METAL CARD AND METHOD FOR MANUFACTURI NG THE SAME'
di scl oses an inlay sheet having an antenna formed therein, a
first protective sheet formed under the inlay sheet, aferrite
sheet conposite forned on the inlay sheet, and a netal sheet
formed on the ferrite sheet conposite. The above-nentioned
Kor ean Pat ent Lai d- Open Publication discloses a netal card in
whi ch a protective sheet and a ferrite sheet are provided on
and under theinl ay sheet, andafter that, anetal sheet i s forned
t hereon. The above-nentioned nmetal card requires a |large
nunber of sheets such as protective sheets and ferrite sheets,
sothat thethickness of thecardisincreased, and an i nducti on
current generated by the antennaisinterferedwthbythe netal
sheet, so that there was a problemthat the generation of the
i nduction current is hindered.

In general, in the case where a netal plate noves in a
magnetic field, a magnetic flux changes in a partial regi on of
the netal plate, and as a result, an eddy current is generated
inthe correspondi ng regi on of the netal plate due to a change
in magnetic flux. On the other hand, in the case of a netal
card havi ng a netal sheet, whenthe netal cardis enbedded with
an antenna, a magnetic flux i s changed by an i nducti on current
provi ded f romt he enbedded ant enna or an external term nal, and
t hus, an eddy current is generated in the nmetal sheet. Due to
t he eddy current generated in the netal sheet, the induction
current of the antenna for data transm ssion and receptionis
attenuat ed, and thus, the wirel ess communi cati on by using t he
antenna becones difficult.

For this reason, there has been a problemin that it is
not possi bl e to use a non-cont act nodul e t hat provi des wirel ess

comuni cation by using an antenna to a netal card that can



provide a netallic luster and texture in the related art.

Therefore, it has beenurgently requiredto devel op atechni que
for a netal card enbedded with a non-contact nodul e i ncl udi ng
an antenna for transmtting and receiving data in a wirel ess

manner .

SUMVARY OF | NVENTI ON
TECHNI CAL PROBLEM

An object of the present invention is to provide a
non-contact metal card capable of transmitting and receiving
wirel ess data by using an antenna by changing a structure of

a netal sheet.

SOLUTI ON TO PRCBLEM

According to an aspect of the present invention, there
i s provided a non-contact netal card enbedded with an ant enna
including: afirst body sheet having a body configured with a
netal plate and having a first hole forned in a predeterm ned
region of the body and a first slot forned by cutting off a
portion between one side of the body and one side of the first
hol e; a second body sheet with the sane si ze as that of t he body
of the first body sheet; an antenna i nl ay arranged bet ween t he
first and second body sheets and configured with the antenna
nmounted on a fil msheet or on a plate; and a card | Cchi p seated
inafirst hole of the first body sheet, whereinthe first hole
of the first body sheet is |ocated in an inner region of the
ant enna.

In the non-contact netal card according to the first
aspect, it is preferable that the body of the second body sheet
has a body configured with a netal plate and has a second hol e
formed i n a predeterm ned regi on of the body and a second sl ot

formed by cutting off a portion betweenthe one side of the body



and one side of the second hol e, and wherein the second hol e
of the second body sheet is | ocated in an i nner region of the
ant enna.

In the non-contact nmetal card according to the first
aspect, it is preferable that a surface of the first body sheet
is configured so as to have el ectrical insulation

In the non-contact netal card according to the first
aspect, it ispreferabl ethat the non-contact netal cardfurther
i ncl udes a fixing menber configured to be nounted on a region
wherethe first sl ot of the first body sheet and t he second sl ot
of the second body sheet are forned so as to fix the first slot
and the second sl ot.

In the non-contact nmetal card according to the first
aspect, it is preferable that the fixing nmenber is arranged
along adirectionperpendicular tothefirst sl ot andthe second
slot, and the fixi ng menber i ncludes: a body arranged al ong t he
direction perpendicular tothe first slot and the second sl ot;
and a bl ade protrudi ng fromone si de of the body, the bl ade are
folded in a fol ded shape so as to surround a portion of an edge
of the first body sheet where the first slot is |ocated or an
edge of the second body sheet where t he second sl ot is | ocated,
or the fixing nmenber is forned in a | oop shape, and a portion
of thefi xi ngnmenber i s arranged al ong a di recti on per pendi cul ar
to long axes of the first slot and the second slot.

In the non-contact nmetal card according to the first
aspect, the antenna may be configured so that the antenna is
nmounted onaplate, theplatenmayincludeafirst plate, asecond
pl ate, and a bar-shaped connecti on portion whi ch connects the
first and second plates to each other, the antenna may be
arranged al ong an edge of an upper or | ower surface of the plate
to forma closed |oop, the first hole of the first body sheet

may be |l ocated in an i nner region of the antenna of the first



pl ate of the antenna inlay, the second body sheet may have a
second hole in a predeterm ned region of the body, and the
non-contact metal card may further include a hol ogram sheet
nmounted on the second hol e of the second body sheet.

According to a second aspect of the present invention,
there is provided a non-contact netal card enbedded with an
antenna, including: afirst body sheet havi ng a body confi gured
with a nmetal plate and having a first hole forned in a
predeterm ned region of the body and a first slot fornmed by
cutting off a portion between one si de of the body and one si de
of the first hol e; a second body sheet havi ng a body confi gured
with a nmetal plate and having a second hole forned in a
predet erm ned region of the body and a second slot fornmed by
cutting off a porti on between one si de of the body and one si de
of the second hol e; an antenna i nl ay arranged bet ween the first
and second body sheets and configured with the ant enna nount ed
on a filmsheet or on a plate; and a card I C chip seated in a
first hole of the first body sheet, wherein the first hol es of
the first body sheet and the second hol es of the second body
sheet are |l ocated inaninner regionof the antennato be forned
at positions that face each other, and wherein the first sl ot
of the first body sheet and t he second sl ot of the second body
sheet are forned at positions having a gap with a predeterm ned
di stance fromeach ot her and are spaced apart fromeach ot her.

In the non-contact netal card according to the second
aspect, it ispreferabl ethat the non-contact netal cardfurther
i ncludes an insulating | ayer having electrical insulation on
a surface where the first body sheet and t he second body sheet
are in contact with each other.

In the non-contact netal card according to the second
aspect, it is preferable that the card IC chip is configured

as a conbi -1 C chi p havi ng both a non-contact card function and



a contact card function, so that the non-contact netal card
constitutes a conbi card.

ADVANTAGEQUS EFFECTS OF | NVENTI ON

The present invention exhibit effects of reducing the
t hi ckness of a nmetal card enbedded with a non-contact nodul e
i ncluding an antenna and nornally generating an induction
current the non-contact nodul e including the antenna.

In addition, in the non-contact netal card according to
t he present invention, a body of the card is configured with
aflat nmetal plates, and hol es, each of whi ch one si de i s opened
by a slot are forned in the body of the card, so that it is
possi bl e to prevent an eddy current frombeing generatedin the
flat nmetal plate due to a nmagnetic field radiated fromthe
antenna or an external termnal.

As aresult, it is possibletoprovideanon-contact netal
card capabl e of transmtting and receiving data in a wirel ess
manner by using an antenna whil e using a body sheet of a flat

net al plate.

BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 is an exploded perspective viewillustrating a
non-contact netal card according to a first enbodi nent of the
present invention.

Fig. 2 is an expl oded perspective view illustrating a
first exanpl e of a fixing nenber in the non-contact netal card
according to the first enbodi nent of the present invention.

Fig. 3 is an expl oded perspective viewillustrating a
second exanpl e of the fixing nmenber in the non-contact netal
cardaccordingtothefirst enbodi nent of t he present i nventi on.

Fig. 4 is an expl oded perspective viewillustrating a

t hi rd exanpl e of the fi xi ng nenber i nthe non-contact netal card



according to the first enbodi nent of the present invention.

Fig. 5 is an expl oded perspective viewillustrating a
non-cont act netal card according to a second enbodi nent of the
present invention.

Fig. 6 is a cross-sectional view illustrating the
non-contact metal card according to the second enbodi nent of
t he present invention.

Fig. 7isaviewillustratingw re bondi ng of a conbi chip
and an antenna in the non-contact netal card according to the
second enbodi nent of the present invention.

Fig. 8 is an expl oded perspective viewillustrating a
non-contact nmetal card according to a third enbodi nent of the
present invention.

BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

A non-contact netal card according to the present
i nvention includes a first body sheet and a second body sheet
that are configured with flat netal sheets and are stacked one
above the other, an antenna inlay which is configured with an
antennanmountedonafil msheet or aplateandis arranged bet ween
the first and second body sheets, holes that are formed in
respecti ve bodi es of the first and second body sheets, and sl ots
each of which is formed by cutting off a portion between one
si de of each hol e and one si de of each body, wherein the hol es
are located in an inner region of the antenna. In the
non-contact netal card according to the present invention
havi ng t he above-descri bed structure, the bodies configured
with flat netal plates are provided with holes having a
structure where a portion of one side is opened by a slot, so
that it is possible to prevent an eddy current from being
generated in the first and second body sheets which are fl at
nmet al pl ates, and thus, the non-contact netal card cantransmt

and receive data in a wireless nmanner by using an enbedded



ant enna.

Hereinafter, a structure and operations of enbodi nents
of the present invention will be described in detail wth
reference to the accompanyi ng draw ngs.

Fi rst Enbodi nent

Her ei nafter, a structure and operati ons of a non-cont act
nmetal card according to a first enbodi ment of the present
invention will be described in detail with reference to Fig.
1. Fig. 1 is an exploded perspective view illustrating the
non-cont act nmetal card accordingtothefirst enbodi ment of the
present invention.

Referring to Fig. 1, the non-contact netal card 1
according to the first enbodi nent of the present invention
i ncludes a first body sheet 100, a second body sheet 110, an
antennainlay 120 whichis arranged betweenthe first and second
body sheets, and a card I C chip 130.

A body 102 of the first body sheet 100 is configured with
aflat netal plate, and a first hole 104 and a first slot 106
is formed in the body 102. The first hole 104 is a hole with
a predet erm ned si ze passi ng through upper and | ower surfaces
of the body. The first slot is formed by cutting off a portion
with a predeterm ned wi dt h bet ween one side of the first hole
104 and one si de of the body 102. The first body sheet 100 has
a structure where one side of the first hole is opened by the
first slot.

A body 112 of t he second body sheet 110 is configuredw th
aflat plate with the sane si ze as that of the body of the first
body sheet. The body of the second body sheet may be nmade of
anetal material or may be nade of ot her various materials. In
t he case wheret he body 112 of t he second body sheet i s confi gured
with a flat metal plate, a second hole 114 and a second sl ot
116 are formed in the body 112. In addition, the second hol e



114isfornmedas aholew thapredetermnedsize passi ngthrough
upper and | ower surfaces of the body 112, and t he second sl ot
116 isfornmed by cuttingoff aportionw thapredeterm nedw dth
bet ween one si de of the second hol e 114 and one si de of t he body
112. In the case where the body of the second body sheet is
configured with a flat netal plate, the second body sheet 110
has a structure where one side of the second hol e i s opened by
t he second sl ot.

It is preferablethat thefirst body sheet and t he second
body sheet i s configuredsoastobeelectricallyinsulatedfrom
each other by vapor-depositing an insulating material or
perform ng oxidation on the surfaces thereof so that the
surfaces thereof have electrical insulation or by using an
adhesi ve having electrical insulation in order to adhere the
antenna inlay to the first and second body sheets.

The antenna inl ay 120 i s arranged between the first body
sheet and the second body sheet and which is configured with
an antenna 122 nounted on a fil msheet or a plate. The antenna
122 constitutes a closed |l oop and. It is preferable that the
first hole and the second hole are | ocated in an i nner region
of the antenna.

It is preferablethat the first body sheet and t he second
body sheet have a first depression (not illustrated) and a
second depression (not illustrated) in the region where the
antenna inlay is |ocated, respectively. Therefore, the total
t hi ckness of t he non-cont act netal cardaccordingtothe present
inventionisdeterm nedbythethickness of thefirst body sheet
and the t hickness of the second body sheet. It is preferable
t hat the thi ckness of the antenna inlay is not includedin the
total thickness of the netal card.

It is preferable that the card ICchip is seated in the
first hole of the first body sheet. In addition, it is



preferable that the first holeis formed with the sane size as
that of the card ICchip sothat thecard I Cchipis accurately
seated in the first hole.

In the case where the non-contact netal card is a conbi
card, the card I C chip may be configured with a conbi-1C chip
havi ng both a non-contact card function and a contact card
function. Meanwhile, inthe case where the non-contact neta
cardisahybridcard, thecardICchipisconfiguredas acontact
I C chip, and a non-contact | C chip connected to an antenna is
nmount ed on the antenna inl ay.

In the non-contact nmetal card according to the present
invention, in the case where the positions of the first slot
and t he second sl ot of thefirst and second body sheets coi nci de
wi t h each ot her, voi ds are forned on one si de of the netal card,
and t hus, the strengththereof i sl owered, whichcauses not only
a problemthat the card is easily bent or broken but also a
problem that the appearance is poor. Therefore, it is
preferable that the non-contact nmetal card according to the
present invention further includes a fixing nenber for fixing
the first and second slots. The fixing nmenber nmay be
manuf actured i n various fornms, and a plurality of exanpl es of
the fixing menber will be described with reference to Figs. 2
to 4.

Fig. 2 is an expl oded perspective viewillustrating a
first exanpl e of the fixing menber i nthenon-contact netal card
according to the first enbodi ment of the present invention.
ReferringtoFig. 2, thefixingnenber 240 accordingtothefirst
exanpl e i s configured in a pol ygonal flat plate shape such as
a quadrangle. The fixing nenber is arranged between t he first
body sheet and the second body sheet and is arranged between
the first slot of the first body sheet and the second sl ot of

t he second body sheet al ong a direction perpendicular to | ong

10



axes of the first slot and the second slot.

A first depression (not illustrated) and a second
depression 218 for arranging the fixing nenber 240 are forned
on the facing surfaces of the first body sheet and the second
body sheet, respectively. The fixing nenber is locatedinthe
first depressionandthe second depressi onwhi chface each ot her.
By the fixi ng nenber 240, aregion including the first slot of
the first body sheet andt he second sl ot of t he second body sheet
can be stably fixed. In this case, it is preferable that the
fixing menber is forned with at | east one or nore protrusions
at an edge whi chi s not exposedtotheoutside, sothat thefixing
menber does not easily conme out through the edge of the netal
card.

Fig. 3 is an expl oded perspective viewillustrating a
second exanpl e of the fixing nenber in the non-contact netal
cardaccordingtothefirst enbodi nent of the present i nventi on.
Referringto Fig. 3, it is preferable that a fixing nenber 340
according tothe second exanpleis fornedinaloop shape al ong
t he i nner edges of the first and second body sheets or al ong
t he edge of the antenna inlay to be arranged between the first
and second body sheets, and apartial regionthereof i s arranged
al ong a direction perpendicular tothe first slot of the first
body sheet and the second slot of the second body sheet.

A first depression (not illustrated) and a second
depression 318 for arrangi ng the fixing nenber 340 are forned
on the facing surfaces of the first body sheet and t he second
body sheet, respectively. The fixing nenber is |ocated at the
first depressionandthe second depressi onwhi chface each ot her.
The fi xi ng menber 340 canstablyfixtheareaincludingthefirst
slot of the first body sheet and the second sl ot of the second
body sheet.

Inthe case where the fixi ng nenber 340 i s made of a net al

11



material, it is preferable that the fixing menber is formedin
an open loop by cutting off a partial region 342, so that an
eddy current is prevented frombeing generated by the fixing
menber .

Fig. 4 is an expl oded perspective viewillustrating a
t hi rd exanpl e of the fi xi ng nenber i nthe non-contact netal card
according to the first enbodi ment of the present invention.
Referringto Fig. 4, it is preferable that a fixing nenber 440
accordingtothe third exanpleis formed in al oop shape al ong
t he i nner edges of the first and second body sheets or al ong
t he edge of the antenna inlay. The fixing nenber is arranged
bet ween the first and second body sheets, and a partial region
t hereof i s arrangedal ong adirectionperpendicular tothefirst
slot of the first body sheet and the second sl ot of the second
body sheet. |In this case, the fixing menber further includes
a bl ade 444 protruding fromthe body in a region which is in
contact wwththefirst slot and the second slot. The bl ade 444
is formed a fol ded shape with respect to the region which is
in contact with the first and second slots and i s configured
so that the edge of the first body sheet having the first sl ot
or the edge of the second body sheet havi ng the second sl ot are
fitted into the fol ded bl ade 444. Therefore, it is possible
to obtain nore stable fixation.

In the case where the fixing nenber i s nade of a netal,
itispreferablethat apartial regionof thel oop-shapedfixing
menber 442 formed i n an open | oop i s configured so as to be cut
of f, so that an eddy current is prevented frombei ng gener at ed
by the fixing nenber. Like this, the fixing nmenber nade of a
metal is configuredsothat apartial regionthereof iscut off,
and thus, theantennacantransnit andreceivedatainawreless
manner w thout being affected by the first and second body

sheets and the fixing menber nade of a netal.
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A first depression (not illustrated) and a second
depression 418 for arranging the fixing nenber 440 are forned
on facing surfaces of the first body sheet and t he second body
sheet, respectively, and a third depression 408 to which the
bl ade 444 havi ng a fol ded shape is fixed is formed on an upper
surface of the first body sheet 404. The fixing nmenber is
| ocatedinthe first depression andthe second depressi on whi ch
face each ot her, and an exposed surface of the bl ade 444 havi ng
afol ded shapeisseatedinthethirddepression408. Thefixing
menber 440 can stably fix the region including the first slot
of the first body sheet and t he second sl ot of the second body
sheet .

Second Enbodi nent

Her ei nafter, a structure and operations of a non-cont act
metal card according to a second enbodi ment of the present
invention will be described in detail with reference to Figs.
5to 7. Fig. 5is an expl oded perspective viewillustrating
t he non-contact nmetal card accordi ng to the second enbodi nent
of the present invention.

Referring to Fig. 5, the non-contact netal card 1
according to the second enbodi ment of the present invention
i ncludes a first body sheet 100, a second body sheet 110, an
antennainlay 120 whichis arranged betweenthe first and second
body sheets, and a card | Cchip 130. The first and second body
sheets nmay be made of duralumn or copper (Pt).

A body 102 of the first body sheet 100 is configured with
aflat netal plate, and a first hole 104 and a first slot 106
formed in the body 102. The first hole 104 is a hole with a
predet erm ned si ze passi ng t hrough upper and | ower surfaces of
the body. The first slot is fornmed by cutting off a portion

with a predeterm ned wi dt h bet ween one side of the first hole
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104 and one si de of the body 102. The first body sheet 100 has
a structure where one side of the first hole is opened by the
first slot.

Abody 112 of t he second body sheet 110is configuredw th
a flat metal plate. A second hole 114 and a second slot 116
are formed i nthe body 112. The second hole 114 is aholewth
a predet erm ned si ze passi ng through upper and | ower surfaces
of the body 112. The second slot 116 is fornmed by cutting of f
a portion with a predeterm ned wi dt h between one side of the
second hol e 114 and one si de of the body 112. The second body
sheet 110 has a structure where one side of the second holeis
opened by the second sl ot.

It is preferable that the first slot of the first body
sheet and t he second sl ot of the second body sheet are forned
at positions having a gap with a predeterm ned di stance from
each other so as to be spaced apart fromeach other. It is
preferable that the first hole of the first body sheet and the
second hol e of t he second body sheet areformedinaninner regi on
of the antenna. |In addition, it is preferable that the first
hol e of the first body sheet and the second hol e of the second
body sheet are forned at positions that face each other.

It is preferablethat the first body sheet and t he second
body sheet are configured so as to be electrically insul ated
from each other by formng insulating |ayers by
vapor-depositing an insulating material or performng
oxi di zati on on both or one of the facing surfaces of the first
body sheet and the second body sheet or by using an adhesive
having el ectrical insulation in order to adhere the antenna
inlay tothe first and second body sheets. In particular, in
the case where the first and second body sheets are nade of
duralumin, the insulation treatment may be carried out by
anodi zing the first and second body sheets. In the case where

14



the first and second body sheets are nmde of copper, the
i nsulating | ayers may be forned by el ect ro-deposition coating
or ceramic coating.

Fig. 6 illustrates a state where |ayers are stacked in
t he non-contact nmetal card accordi ng to the second enbodi nent
of the present invention. Referring to Fig. 6, between the
first body sheet 100 and the second body sheet 110, a first
i nsul ating |l ayer 140 f or med on one si de of the first body sheet,
a second i nsul ating | ayer 150 formed on one si de of the second
body sheet, an adhesive |ayer 160 formed between the second
insulatinglayer andthefirst insulatinglayer, andthe ant enna
inlay 120 arranged between the adhesive |ayer and the first
insulating layer are included. As illustrated in Fig. 6,
insulating | ayers may be forned on both the first body sheet
and t he second body sheet, or aninsul ating | ayer may be f or med
on only one of the first body sheet and t he second body sheet.

The antenna inl ay 120 i s arranged between the first body
sheet and the second body sheet and which is configured with
an antenna 122 nounted on a fil msheet or a plate. The antenna
122 constitutes a closed loop and. It is preferable that the
first hole and the second hole are | ocated in an i nner region
of the antenna.

It is preferablethat the first body sheet and t he second
body sheet have a first depression (not illustrated) and a
second depression (not illustrated) in the region where the
antenna inlay is | ocated, respectively. Therefore, the total
t hi ckness of t he non-cont act netal cardaccordingtothe present
inventionisdeterm nedbythethickness of thefirst body sheet
and the t hi ckness of the second body sheet. It is preferable
t hat the thi ckness of the antenna inlay is not included inthe
total thickness of the netal card.

It is preferable that the card ICchip is seated in the
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first hole of the first body sheet. In addition, it is
preferable that the first holeis formed with the sane size as
that of the card ICchip sothat thecard | Cchipis accurately
seated in the first hole.

In the case where the non-contact netal card is a conbi
card, thecard | Cchi pmay be confi guredas aconbi -1 Cchi p havi ng
bot h a non-contact card function and a contact card functi on.

Fig. 7is aviewillustrating wire bonding of the conbi
chip and the antenna in the non-contact netal card according
to the second enbodi nent of the present invention.
Referringto Fig. 7, contacts on bot h si des of the conbi-1Cchip
130 may be wire-bonded to contacts of the antenna 122 of the
antenna inlay 120.

In the non-contact netal card according to the second
enbodi ment of t he present i nvention havi ng t he above-descri bed
configuration, the body sheets are configured with flat netal
pl ates, the hol es, each of which one side is opened by a sl ot
are formed in the bodies of the body sheets, so that it is
possi bl e to prevent an eddy current from bei ng generated due
to a change in nmagnetic flux provided fromthe antenna or an
outside. 1In general, when a magnetic flux changes on a fl at
net al plate, an eddy current i s generated, andthis eddy current
hi nders wirel ess data transm ssion and reception. Therefore,
t he non-contact nmetal card according to the present invention
prevents the eddy current from being generated in the body
sheets configured with the flat nmetal plates by the
above-described structure. As a result, it is possible to
provi de a non-contact netal card capable of transmtting and
receiving data in a wirel ess manner by using an antenna while

usi ng body sheets configured with flat netal plates.

Thi rd Enbodi nent
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Hereinafter, a structure and operations of the
non-contact netal card according to a third enbodi ment of the
present invention will be described in detail with reference
to Fig. 8.

Fig. 8 is an expl oded perspective viewillustrating the
non-cont act nmetal card accordingtothethird enbodi ment of the
present invention. Referring to Fig. 8, a non-contact netal
card 6 according to the third enbodinment of the present
i nvention includes afirst body sheet 600, a second body sheet
610, an antenna inlay 620, a card I C chip 630 and a hol ogram
sheet 640.

The antenna i nl ay 620 accordi ng to t he present enbodi nment
isconfiguredtoinclude an antenna 622 nounted on a pl ate, and
the plate includes a first plate 624, a second plate 625, a
bar - shaped connection portion 626 t hat connects the first and
second pl ate to each other. The antenna 622 i s arranged al ong
t he edge of the upper plane of the plate to forma cl osed | oop.

A body 602 of the first body sheet 600 is configuredwth
aflat netal plate, and a first hole 604 and a first slot 606
are formed in the body 602. It is preferable that the first
hole is formed in an inner region of the antenna. The first
slot 606 is fornmedby cuttingoff aportionwtha predeterm ned
wi dt h between the side of the first hole and the side of the
body. In this manner, in the first body sheet one side of the
first holeis opened by the first slot, sothat it is possible
t o prevent an eddy current frombei nggeneratedinthe body which
istheflat nmetal plate. The card ICchip 630 is seatedinthe
first hole 604.

Simlarly tothe first enbodi nent, the second body sheet
610 may be configured with a flat plate having the sane size
as that of the first body sheet. |In particular, in the case
where t he body 612 of the second body sheet is configured with
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aflat netal plate, simlarlytothe first enbodi nent, a second
hol e 614 and a second sl ot 616 are fornmed in the body 612. A
hol ogram sheet 640 is seated in the second hol e 614.

It ispreferablethat thefirst hol e 604 of the first body
sheet is configured so as to be | ocated in an inner regi on of
the antenna of the first plate 624 of the antenna inlay, and
t he second hol e 614 of the second body sheet is configured so
as to be locatedin aninner region of the antenna of the second
plate 625 of the antenna inlay.

Afirst depression and a second depression are forned on
faci ng surfaces of thefirst body sheet andt he second body sheet,
respectively. The antenna inlay 620 is arranged between the
first depression and the second depression.

I n the case where the non-contact netal card is a conbi
card, thecard | Cchi pmay be confi guredas aconbi -1 Cchi p havi ng
both a non-contact card function and a contact card functi on.
Meanwhil e, in the case where the non-contact netal card is a
hybridcard, thecard| Cchipisconfiguredasacontact | Cchip,
and t he non-contact | Cchi p connectedtothe antenna i s nounted
on the antenna inl ay.

In the non-contact netal card according to the present
i nvention having the above-descri bed configuration, the body
sheets are configured with flat nmetal plates, the holes, each
of which one side is opened by a slot are formed i n t he bodi es
of the body sheets, sothat it is possible to prevent an eddy
current frombei ng generated due to a change i n magnetic fl ux
provi ded fromthe antenna or an outside. |In general, when a
magnetic flux changes on a flat nmetal plate, an eddy current
is generated, and this eddy current hinders wreless data
transm ssi on and reception.

Theref ore, the non-contact netal card according to the present

i nvention prevents the eddy current frombei ng generatedinthe
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body sheets configured with the flat metal plate by the
above-described structure. As a result, it is possible to
provi de a non-contact netal card capable of transmitting and
receiving data in a w rel ess manner by using an antenna while
usi ng body sheets configured with flat netal plates.

Wiile the present invention has been particularly
illustrated and described with reference to exenplary
enbodi nents thereof, it shoul d be understood by the skilledin
the art that the invention is not limted to the disclosed
enbodi ments, but various nodifications and applications not
illustrated in the above description can be nade w thout
departing from the spirit of the invention. In addition,
differences relating to the nodifications and applications
shoul d be construed as being i ncluded within the scope of the

invention as set forth in the appended cl ai ns.
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CLAI M5

1. A non-contact netal card enbedded with an antenna
conpri si ng:

a first body sheet havi ng a body configured with a netal
pl ate and having a first hole formed i n a predetermn ned regi on
of the body and a first slot forned by cutting off a portion
bet ween one side of the body and one side of the first hole;

a second body sheet with the sane si ze as t hat of t he body
of the first body sheet;

an antenna i nl ay which is arranged between the first and
second body sheets and is configured with the antenna nounted
on a filnms sheet or a plate; and

acard ICchip seated in a first hole of the first body
sheet,

whereinthe first hole of thefirst body sheet is | ocated

in an inner region of the antenna.

2. The non-contact nmetal card according to claim1,
wherein the body of the second body sheet has a body
configured with a netal plate and has a second hole fornmed in
a predet erm ned regi on of the body and a second sl ot fornmed by
cutting off a portion between the one side of the body and one
side of the second hole, and
wher ei nt he second hol e of t he second body sheet i s | ocated

in an inner region of the antenna.
3. The non-contact netal card according to claiml, wherein
a surface of the first body sheet is configured so as to have

el ectrical insulation.

4. The non-contact netal card according to claimz2, further
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conprising afixing nmenber configuredto be nounted on a region
where the first sl ot of the first body sheet and t he second sl ot
of the second body sheet are forned so as to fix the first sl ot

and the second sl ot.

5. The non-contact netal card according to claim4, wherein
t he fi xi ng nenber i s arranged al ong a direction perpendi cul ar

to long axes of the first slot and the second slot.

6. The non-contact nmetal card according to claimb5,
wherein the fixing nmenber includes:
a body arranged al ong t he di recti on perpendi cul ar to | ong
axes of the first slot and the second slot; and
a bl ade protruding fromone side of the body, and
wherein the blade is folded in a fol ded shape so as to
surround a portion of an edge of the first body sheet where the
first slot islocated or an edge of the second body sheet where

t he second slot is | ocated.

7. The non-contact netal card according to claim4, wherein
the fixing menber is formed in a | oop shape, and a portion of
the fi xi ng nenber i s arranged al ong a direction perpendi cul ar

to long axes of the first slot and the second slot.

8. The non-contact netal card according to claim7, wherein
i nthe case wherethe fixingnenber i s nade of anetal, aparti al
region of the fixing menber formed in a | oop shape is cut off
so that the fixing nenber is formed in an open | oop.

9. The non-contact netal card according to claim4, wherein
the first and second body sheets further include respective

depressions with a size corresponding to the fixing menber in
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a region where the fixing menber is nmounted or arranged.

10. The non-contact netal card accordingto claim2, wherein
the first and second body sheets are adhered to each ot her by

usi ng an adhesive having electrical insulation.

11. The non-contact nmetal card according to claim1,

wherein the antenna is configured sothat the antennais
mounted on a plate,

whereinthe plateincludes afirst plate, asecond pl at e,
and a bar-shaped connection portion which connects the first
and second plates to each other, and

wherei nthe antenna i s arranged al ong an edge of an upper

or lower surface of the plate to forma cl osed | oop.

12. The non-contact netal card accordingtoclaimll, wherein
the first hole of the first body sheet is |located in an inner
regi on of the antenna of the first plate of the antenna inl ay.

13. The non-contact netal card according to claim 12,
wherein the second body sheet has a second hole in a
predet erm ned regi on of the body, and
wherei n the non-contact netal card further conprises a
hol ogram sheet nmounted on the second hol e of the second body

sheet .

14. The non-contact netal card accordingto claiml, wherein
the card ICchip is configured as a conbi-IC chip having both
a non-contact card function and a contact card function, sothat

t he non-contact netal card constitutes a conbi card.

15. The non-contact nmetal card according to claim1,
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wherein the card IC chip is configured as a contact IC
chi p,

wherein the antenna inlay is nounted wi th a non-cont act
I C chip connected to the antenna, and

wher ei n t he non-contact netal card constitutes a hybrid

card.
16. A non-contact metal card enbedded with an antenna,
conpri si ng:

a first body sheet havi ng a body configured with a netal
pl ate and having a first hole formed i n a predetermn ned regi on
of the body and a first slot forned by cutting off a portion
bet ween one side of the body and one side of the first hole;

a second body sheet havi ng a body confi gured with a net al
pl at e and havi ng a second hol e forned i n a predet ernm ned regi on
of the body and a second slot formed by cutting off a portion
bet ween one side of the body and one side of the second hol e;

an antenna i nl ay which i s arranged between the first and
second body sheets and is configures with the antenna nount ed
on a filmsheet or a plate; and

acard ICchip seated in a first hole of the first body
sheet,

wherein the first holes of the first body sheet and t he
second hol es of the second body sheet are | ocated i n an i nner
regi on of the antenna to be forned at positions that face each
ot her, and

wherein the first slot of the first body sheet and the
second sl ot of the second body sheet are forned at positions
havi ng a gap with a predeterm ned di stance fromeach ot her and

are spaced apart from each other.

17. The non-contact nmetal card accordi ngto claiml6, further
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composi ng an i nsul ati ng | ayer having el ectrical insulation on
a surface where the first body sheet and t he second body sheet

are in contact with each other.

18. The non-cont act metal card accordingtoclaiml7, wherein
theinsulating!layer is forned by oxidizingthe surfaces of the
first body and second body sheets, by vapor-depositing an
i nsulatingmaterial onthe surfaces of thefirst body and second
body sheets, or by usi ng an adhesi ve for adheringthe first body
sheet and the second body sheet and having electrical

i nsul ati on.

19. The non-contact netal card accordingtoclaiml6, wherein
the card ICchip is configured as a conbi-IC chip having both
a non-cont act card functi on and a contact card functi on, sot hat

t he non-contact netal card constitutes a conmbi card.
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