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(57) ABSTRACT

An injection-molded and in-mold decorated article with an
antenna includes an injection molded article, a decorative
film which covers and decorates at least one part of an outer
surface of the injection molded article, a planar antenna
arranged between the injection molded article and the deco-
rative film, and a thickness absorbing sheet arranged between
the planar antenna and the injection molded article so as to
cover the whole planar antenna to absorb a thickness of the
planar antenna. The decorative film, the planar antenna, and
the thickness absorbing sheet are integrally formed through
injection molding simultaneous decoration. Since the thick-
ness absorbing sheet absorbs concavo-convex shapes of an
antenna pattern, quality of an appearance design can be
improved in the injection-molded and in-mold decorated
article with the antenna provided for a communication func-
tion of a small mobile device.
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INJECTION MOLDED AND IN-MOLD
DECORATED ARTICLE WITH ANTENNA,
METHOD FOR PRODUCING THE SAME,
AND POWER-FEEDING STURCTURE OF
CASING WITH ANTENNA

TECHNICAL FIELD

[0001] The present invention relates to an injection-molded
and in-mold decorated article provided with an antenna and a
method for producing the same and, more particularly to an
injection-molded and in-mold decorated article with an
antenna provided for serving as a communication function in
a small mobile device such as a mobile telephone, PDA
(Personal Digital Assistance), mobile music player, or note-
book personal computer (notebook PC), a method for pro-
ducing the same, and a structure to supply power to an
antenna.

BACKGROUND ART

[0002] An antenna is needed to give a wireless communi-
cation function to a small mobile device such as a mobile
telephone, PDA, mobile music player, or a notebook PC. In
addition, a casing of such a small mobile device is formed by
injection molding with a material such as a resin, and an outer
surface of'the casing is decorated with a decorative film in this
injection molding.

[0003] In this manner, when injection molding simulta-
neous decoration is performed with the decorative film and a
planar antenna, an injection-molded and in-mold decorated
article with the antenna in which the antenna and a design are
integrally formed is produced (refer to Patent Document 1,
for example).

[0004] A description will be given of a structure of the
conventional injection-molded and in-mold decorated article
with an antenna as described above (that is, a casing with an
antenna) with reference to schematic views in FIGS. 6 and 7.

[0005] FIG. 6isa schematic view showing a decorative film
52 and a planar antenna 56 used in a casing 50 with an
antenna. As shown in FIG. 6, the decorative film 52 is pro-
vided with a decorative film substrate 53 formed of a trans-
parent resin material, and a decorative pattern 54 printed on a
lower surface of the decorative film substrate 53 in the figure.
The planar antenna 56 is provided with an antenna film sub-
strate 57, and an antenna pattern 58 arranged on a lower
surface of the antenna film substrate 57 in the figure and
formed of a conductive material such copper. In addition, the
decorative film 52 and the planar antenna 56 are bonded to
each other through a bonding layer 55, and formed as an
integral laminated sheet 51.

[0006] Thelaminated sheet 51 having the above structure is
arranged on an inner surface of a mold and clamped, and a
molding resin is inserted into the mold, whereby the lami-
nated sheet 51 and the molding resin are integrated, and the
casing 50 with the antenna is produced.

[0007] As shown in FIG. 7, according to the casing 50 with
the antenna, the laminated sheet 51 including the antenna
pattern 58, the antenna film substrate 57, the bonding layer
55, the decorative patterns 54, and the decorative film sub-
strate 53 laminated in this order is arranged on an outer
surface, and this laminated sheet 51 is integrated with a
molded article 60. Note that, this production method is called
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an IMD (molding simultaneous decoration transcription sys-
tem) or an IML (molding simultaneous decoration insert sys-
tem).

[0008] In addition, a power-feeding unit 62 is provided in
the thus formed casing 50 with the antenna so as to be
opposed to the antenna patterns 58 with the molded article 60
interposed therebetween, and power is supplied from the
power-feeding unit 62 to the planar antenna 56 in a non-
contact manner.

PATENT DOCUMENT
[0009] Patent document 1: WO2007/094494
SUMMARY OF THE INVENTION
Technical Problem
[0010] However, according to the casing 50 with the

antenna having the above structure, concavo-convex shapes
of the antenna pattern 58 formed of a metal material that is
harder than a resin material seem to protrude from the surface
of the decorative film 52 in some cases, which cause the
problem that a design of the casing 50 is damaged. For
example, in a case where the antenna pattern 58 having a
thickness of 20 um is used, concavo-convex shapes of about 3
to 4 um may be generated on the surface of the decorative film
52, and the antenna pattern 58 looks like protruding more than
the actual dimension of the concavo-convex shapes in some
cases.

[0011] In addition, there is a problem that the antenna pat-
tern 58 may be damaged due to heat and pressure at the time
of molding.

[0012] Furthermore, as for the small mobile device, in tan-
dem with miniaturization of the casing 50, the antenna pat-
terns 58 of the planar antenna 56 are required to be miniatur-
ized.

[0013] Thus, it is an object of the present invention is to
solve the above problems, and to provide an injection-molded
and in-mold decorated article with an antenna whose quality
of an appearance design is improved in an injection-molded
and in-mold decorated article with an antenna provided for a
communication function in a small mobile device, a method
for producing the same, and a power-feeding structure of a
casing with an antenna.

[0014] Tt is another object of the present invention is to
improve a function of an antenna including miniaturization of
the antenna, in the above injection-molded and in-mold deco-
rated article with the antenna.

Solution to Problem in order to attain the above
object, the present invention is configured as follows.

[0015] According to a first aspect of the present invention,
there is provided an injection-molded and in-mold decorated
article with an antenna, comprising:

[0016] an injection molded article;

[0017] adecorative film which covers and decorates at least
one part of an outer surface of the injection molded article;
[0018] a planar antenna arranged between the injection
molded article and the decorative film; and

[0019] athickness absorbing sheet placed between the pla-
nar antenna and the injection molded article so as to cover the
whole planar antenna to absorb a thickness of the planar
antenna, wherein
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[0020] the decorative film, the planar antenna, and the
thickness absorbing sheet are integrally formed through
injection molding simultaneous decoration.

[0021] According to a second aspect of the present inven-
tion, there is provided the injection-molded and in-mold
decorated article with the antenna according to the first
aspect, wherein

[0022] the thickness absorbing sheet is a ferroelectric sheet.
[0023] According to a third aspect of the present invention,
there is provided the injection-molded and in-mold decorated
article with the antenna according to the first aspect, wherein
[0024] a magnetic sheet is placed between the decorative
film and the injection molded article.

[0025] According to a fourth aspect of the present inven-
tion, there is provided the injection-molded and in-mold
decorated article with the antenna according to the third
aspect, wherein

[0026] the magnetic sheet is placed between the decorative
film and the planar antenna.

[0027] According to a fifth aspect of the present invention,
there is provided the injection-molded and in-mold decorated
article with the antenna according to the first aspect, wherein
[0028] the planar antenna includes a film substrate, and a
conductive layer placed on a surface of the film substrate to
form an antenna pattern, and

[0029] the thickness absorbing sheet absorbs concavo-con-
vex shapes generated due to presence of the conductive layer
on the surface of the film substrate.

[0030] According to a sixth aspect of the present invention,
there is provided the injection-molded and in-mold decorated
article with the antenna according to any one of the first
through fifth aspect, wherein

[0031] the planar antenna and the injection molded article
are integrated by insert molding.

[0032] According to a seventh aspect of the present inven-
tion, there is provided a method for producing an injection-
molded and in-mold decorated article with an antenna com-
prising:

[0033] placing a laminated sheet for injection molding
simultaneous decoration formed by laminating a decorative
film, a planar antenna, and a thickness absorbing sheet for
absorbing a thickness of the planar antenna, in an open-state
mold in such a manner that a side of the decorative film is
arranged on an inner surface of the mold; and

[0034] substantially closing the mold, and injecting a resin
into the mold thereby integrating the planar antenna and an
injection molding resin with the thickness absorbing sheet
interposed therebetween and decorating at least one part of an
outer surface of the injection molding resin.

[0035] According to an eighth aspect of the present inven-
tion, there is provided the method for producing the injection-
molded and in-mold decorated article with the antenna
according to the seventh aspect, wherein

[0036] a ferroelectric sheet is used as the thickness absorb-
ing sheet in placing the laminated sheet for the injection
molding simultaneous decoration in the mold.

[0037] According to a ninth aspect of the present invention,
there is provided the method for producing the injection-
molded and in-mold decorated article with the antenna
according to the seventh or eighth aspect, wherein

[0038] the laminated sheet further including a magnetic
sheet placed between the decorative film and the planar
antenna is used in placing the laminated sheet for the injection
molding simultaneous decoration in the mold.
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[0039] According to a tenth aspect of the present invention,
there is provided a power-feeding structure of a casing with an
antenna, comprising:

[0040] a casing formed by injection molding;

[0041] adecorative film which covers and decorates at least
one part of an outer surface of the casing;

[0042] a planar antenna placed between the casing and the
decorative film;
[0043] a ferroelectric sheet placed between the planar

antenna and the casing so as to cover the whole planar
antenna; and

[0044] a non-contact power-feeding unit placed on a back
surface of the outer surface of the casing so as to be opposed
to the planar antenna with the casing and the ferroelectric
sheet interposed therebetween, to transfer power and a signal
to the planar antenna in a non-contact manner.

[0045] According to an eleventh aspect of the present
invention, there is provided the power-feeding structure of the
casing with the antenna according to the tenth aspect, wherein
[0046] amagnetic sheetis further placed between the deco-
rative film and the planar antenna.

EFFECTS OF INVENTION

[0047] According to the present invention, the thickness
absorbing sheet arranged between the planar antenna and the
injection molded article so as to cover the whole planar
antenna absorbs the thickness of the planar antenna (that is,
the concavo-convex shapes of the antenna pattern), so that the
concavo-convex shapes of the antenna pattern can be pre-
vented from protruding from the surface of the decorative
film. Therefore, the quality of the appearance design can be
improved in the injection-molded and in-mold decorated
article with the antenna.

[0048] In addition, since the thickness absorbing sheet is
arranged between the planar antenna and the injection
molded article, the influence of the heat and pressure trans-
mitted from the injection molding resin to the planar antenna
at the time of the injection molding can be reduced due to the
thickness absorbing sheet, so that the planar antenna can be
prevented from being damaged.

[0049] Furthermore, according to the configuration using
the ferroelectric sheet as the thickness absorbing sheet, the
planar antenna can be miniaturized.

[0050] Still furthermore, according to the configuration in
which the magnetic sheet is further arranged between the
decorative film and the injection molded article, the sensitiv-
ity of the antenna can be enhanced while the magnetic sheetis
not exposed to the outer surface to retain the quality of the
appearance design, so that the function as the antenna can be
improved.

BRIEF DESCRIPTION OF DRAWINGS

[0051] These aspects and features of the present invention
will become clear from the following description related to
the preferred embodiments when taken in conjunction with
the accompanying drawings.

[0052] FIG. 1 is a schematic view of a casing with an
antenna according to one embodiment of the present inven-
tion.

[0053] FIG. 2 is a schematic view showing a state in which
the casing with the antenna in this embodiment is produced by
injection molding simultaneous decoration.
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[0054] FIG. 3 is a schematic view of an appearance of the
casing with the antenna in this embodiment.

[0055] FIG. 4 is a schematic view (cross-section) of a lami-
nated sheet used in the casing with the antenna in this embodi-
ment.

[0056] FIG. 5 is a schematic view (cross-section) of the
casing with the antenna in this embodiment.

[0057] FIG. 6 is a schematic view (cross-section) of a lami-
nated sheet used in a conventional casing with an antenna.
[0058] FIG. 7 is a schematic view (cross-section) of the
conventional casing with the antenna.

DESCRIPTION OF EMBODIMENTS

[0059] Inthe following description of the present invention,
the same part is marked with the same reference in the accom-
panying drawings. Hereinafter, an embodiment of the present
invention will be described in detail with reference to the
drawings.

[0060] FIG. 1 shows a schematic view showing a configu-
ration of a casing 10 with an antenna as one example of an
injection-molded and in-mold decorated article with the
antenna according to one embodiment of the present inven-
tion. Note that, in FIG. 1, to facilitate understanding of con-
figurations of various sheets or the like, respective compo-
nents are shown in an exploded manner.

[0061] As shown in FIG. 1, the casing 10 with the antenna
includes an injection molded article 12 serving as a casing
body part, and a laminated sheet 20 arranged on an outer
surface of the injection molded article 12, and the injection
molded article 12 and the laminated sheet 20 are integrally
molded by injection molding simultaneous decoration.
[0062] The laminated sheet 20 is formed by laminating a
decorative film 21 for decorating the outer surface of the
injection molded article 12 as an appearance design, a mag-
netic sheet 25 formed of a magnetic material into a sheet
shape, a sheet-shaped planar antenna 27 for implementing a
communication function, and a ferroelectric sheet 31 formed
of a ferroelectric material into a sheet shape. In addition,
bonding layers 24, 26, and 30 (not shown in FIG. 1 but shown
in FIG. 4) are arranged between the decorative film 21, the
magnetic sheet 25, the planar antenna 27, and the ferroelectric
sheet 31 to bond them.

[0063] A mold 2 is clamped under the condition that a side
of'the decorative film 21 of the laminated sheet 20 having the
above configuration is arranged on an inner surface of the
open-state mold 2 as shown in FIG. 2, and then a molten resin
is injected into a space formed in the mold 2, whereby the
casing 10 with the antenna having the integrated injection
molded article 12 and laminated sheet 20 can be produced as
shown in FIG. 3.

[0064] Next, with reference to schematic views shown in
FIGS. 4 and 5, a structure of the casing 10 with the antenna
will be further described in detail.

[0065] First, the injection molded article 12 has been
molded into a previously designed outer shape with a mold.
Its material is selected according to a usage purpose of a
device (such as a small mobile device) and a molding method.
Examples of the material may include a methacryl resin
(PMMA), acrylonitrile styrene copolymer resin (AS), acry-
lonitrile butadiene styrene copolymer resin (ABS), cellulose
propionate resin, polycarbonate resin (PC), polystyrene resin
(PS), polyester resin, and polyethylene resin.

[0066] The decorative film 21 decorates the injection
molded article 12 and forms its appearance design. In general,
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the decorative film 21 is provided by forming a decorative
pattern 23 on one surface (lower surface in FIG. 4) of a
decorative film substrate 22 made of a transparent resin mate-
rial.

[0067] Examples of a material of the decorative film sub-
strate 22 may include an engineering plastic of polycarbonate
series, polyimide series, or polyether ketone series, and a
resin film of acrylic series, polyethylene terephthalate series,
or polybutylene terephthalate series.

[0068] For example, the decorative pattern 23 may be com-
posed of a colored ink layer made of a urethane resin, PC
resin, vinyl resin, or polyester resin. In particular, it is pref-
erable to use colored ink containing a urethane series resin
and its elastomer as a binder, and a pigment or dye having an
appropriate color as a coloring agent.

[0069] In addition, the decorative pattern 23 can be formed
on the surface of the decorative film substrate 22 by a printing
method such as offset printing, gravure printing, or screen
printing, or a coating method such as gravure coating, roll
coating, or comma coating,.

[0070] In addition, the decorative film 21 may be arranged
s0 as to cover the whole outer surface of the injection molded
article 12, and the whole outer surface of the injection molded
article 12 may be decorated with the decorative pattern 23.
Alternatively, one part of the outer surface of the injection
molded article 12 may not be decorated, and the transparent
decorative film substrate 22 may be used as it is as a trans-
parent window part.

[0071] Furthermore, the decorative pattern 23 can be
formed on an either surface of the decorative film substrate
22, but the decorative pattern 23 is preferably formed on the
side of the injection molded article 12, in the decorative film
substrate 22 with a view to protecting the decorative patterns
23 from abrasion.

[0072] The magnetic sheet 25 is formed of the magnetic
material into the sheet shape. The magnetic sheet 25 is high in
magnetic permeability, and has a function to increase receiv-
ing sensitivity ofthe planar antenna 27 so that a magnetic field
from an external part of the casing 10 with the antenna can be
efficiently taken into the planar antenna 27.

[0073] In addition, while the magnetic sheet 25 is prefer-
ably arranged in a position closer to a transmitter (not shown)
provided outside the casing 10 with the antenna, the magnetic
sheet 25 is arranged between the decorative film 21 and the
injection molded article 12 so as not to damage the appear-
ance design of the decorative film 21.

[0074] The planar antenna 27 is provided with an antenna
film substrate 28, and an antenna pattern 29 (conductive
layer) formed of a conductive material such as copper on one
surface (lower surface in FIG. 4) of the antenna film substrate
28.

[0075] The material of antenna film substrate 28 is not
limited in particular as long as it can function as a supporting
member of the antenna pattern 29, so that similar to the
decorative film substrate 22, examples of the material thereof
may include an engineering plastic of polycarbonate series,
polyamide series, or polyether ketone series, and a resin film
of acrylic series, polyethylene terephthalate series, or poly-
butylene terephthalate series.

[0076] The conductive material of the antenna pattern 29 is
not limited in particular as long as it can function as an
antenna. Examples of the conductive material may include
metal such as gold, platinum, silver, copper, aluminum,
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nickel, zinc, or lead. In addition, a polymer having conduc-
tivity such as a conductive polymer can be used.

[0077] The antenna pattern 29 of the planar antenna 27 is
appropriately selected according to a frequency band and
usage employed, and may be selected from the various
antenna patterns used in the communication such as wireless
LAN, Bluetooth, RFID (Radio Frequency Identification),
GPS (Global Positioning System), or ETC (Electronic Toll
Collection System).

[0078] Inaddition, the antenna pattern 29 can be formed by
the screen printing method when the conductive material is a
paste material, or it can be formed by an etching method using
a printing resist and a photosensitive resist when the conduc-
tive material is foil or plate.

[0079] The ferroelectric sheet 31 is formed of a ferroelec-
tric material into a sheet shape. In general, the ferroelectric is
a material having spontaneous polarization even when an
external electric field is not applied, and a direction of the
polarization can be changed only by the application of the
external electric field. When the ferroelectric sheet 31 is
arranged, a planar size of the antenna pattern 29 of the planer
antenna 27 can be reduced. In addition, the ferroelectric sheet
31 is preferably arranged in a position closer to the antenna
pattern 29 with a view to miniaturizing the antenna pattern 29.
[0080] The bonding layers 24, 26, and 30 formed, for
example, of an adhesive resin material are arranged between
the decorative film 21, the magnetic sheet 25, the planar
antenna 27, and the ferroelectric sheet 31, respectively and
the sheet-shaped members are bonded to each other, whereby
the laminated sheet 20 is formed.

[0081] Note that, one example of a thickness dimension of
each member forming the laminated sheet 20 is as follows.

[0082] Decorative film substrate 22: 125 pm

[0083] Decorative pattern 23: 10 um

[0084] Bonding layer 24: 25 to 50 pm

[0085] Magnetic sheet 25: 100 um

[0086] Bonding layer 26: 25 to 50 pm

[0087] Antenna film substrate 28: 125 um

[0088] Antenna pattern 29: 20 pm

[0089] Bonding layer 30: 25 to 50 pm

[0090] Ferroelectric sheet 31: 100 um

[0091] The injection molding simultaneous decoration is

performed on the laminated sheet 20 having the above con-
figuration, whereby the casing 10 with the antenna is formed
as shown in FIG. 5.

[0092] As shown in FIG. 5, the laminated sheet 20 is inte-
grated with the injection molded article 12 in such a manner
that the outer surface of the injection molded article 12 is
decorated with the decorative pattern 23, and the planar
antenna 27 is incorporated therein.

[0093] A non-contact power-feeding unit 14 is provided on
a surface opposite to the surface on which the laminated sheet
20 is arranged, in the injection molded article 12 to transfer
power and a signal to the antenna pattern 29 of the planar
antenna 27 in a non-contact manner. When power is supplied
from a power supply (not shown) to the non-contact power-
feeding unit 14, the power is supplied to the antenna pattern
29, so that the communication function as the antenna can be
implemented.

[0094] According to the casing 10 with the antenna in this
embodiment, the following various effects can be obtained.
[0095] First, the laminated sheet 20 has the configuration in
which the ferroelectric sheet 31 is arranged between the pla-
nar antenna 27 and the injection molded article 12. Therefore,
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the ferroelectric sheet 31 can deform in a thickness direction
to absorb a concavo-convex shape of the antenna pattern 29 of
the planar antenna 27. That is, according to the conventional
structure shown in FIG. 7, in a case where the antenna film
substrate 57 receives pressure from a lower surface side in the
figure when the injection molding is performed, the part on
which the antenna pattern 58 is formed is pushed by force
stronger than that of the part on which it is not formed, which
causes the problem that the shape of the antenna pattern 58
protrudes from an upper surface of the decorative film 52 in
the figure and the appearance design is damaged. On the
contrary, according to this embodiment, the ferroelectric
sheet 31 having the sufficiently large thickness compared
with the thickness of the antenna pattern 29 is newly arranged,
so that the ferroelectric sheet 31 can absorb the thickness (that
is, concavo-convex shapes) of the antenna pattern 29, There-
fore, while the planar antenna 27 is incorporated, the antenna
pattern 29 is prevented from protruding in the appearance
design of the decorative film 21, so that the quality of the
appearance design can be improved.

[0096] In addition, the magnetic sheet 25 is further pro-
vided in addition to the ferroelectric sheet 31 in the laminated
sheet 20, so that the effect of absorbing the thickness of the
antenna pattern 29 can be further enhanced. Thus, when a
focus is placed on the function of absorbing the thickness of
the antenna pattern 29, the ferroelectric sheet 31 and the
magnetic sheet 25 can be regarded as thickness absorbing
sheets. In addition, in order to absorb the thickness more
efficiently, the thickness absorbing sheet is preferably formed
of amaterial more flexible than the conductive material of the
antenna pattern 29.

[0097] In addition, since the ferroelectric sheet 31 is
arranged between the planar antenna 27 and the injection
molded article 12, heat and pressure applied to the planar
antenna 27 at the time of the injection molding can be reduced
by the ferroelectric sheet 31. Therefore, the antenna pattern
29 can be prevented from being damaged by the heat and
pressure applied to the planar antenna 27 at the time of the
injection molding.

[0098] Furthermore, since the ferroelectric sheet 31 is pro-
vided in the laminated sheet 20, the planar size of the antenna
pattern 29 can be reduced using the characteristics as the
ferroelectric. In particular, when the antenna pattern 29 is
miniaturized, the casing 10 with the antenna can be more
likely to be applied to a small mobile device.

[0099] In addition, since the magnetic sheet 25 is provided
in the laminated sheet 20, receiving sensitivity of the planar
antenna 27 can be improved. In particular, since the magnetic
sheet 25 is arranged between the decorative film 21 and the
planar antenna 27, the receiving sensitivity of the planar
antenna 27 can be efficiently enhanced without damaging the
appearance design of the decorative film 21. In addition,
when the magnetic sheet 25 is arranged between the other
members, the magnetic sheet 25 can be prevented from being
peeled due to aging.

[0100] In addition, since the non-contact power-feeding
unit 14 is provided on the surface opposite to the surface on
which the laminated sheet 20 is arranged, in the injection
molded article 12, the power and signal can be surely trans-
ferred to the antenna pattern 29 of the planar antenna 27 in the
non-contact manner. In addition, since the ferroelectric sheet
31 is arranged between the planar antenna 27 and the non-
contact power-feeding unit 14, the non-contact feeding can be
effectively performed on the miniaturized planar antenna 27.
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Furthermore, other than the magnetic sheet and the ferroelec-
tric sheet, examples of the thickness absorbing sheet may
include an engineering plastic of polycarbonate series, polya-
mide series, or polyether ketone series, and a resin film of
acrylic series, polyethylene terephthalate series, or polybuty-
lene terephthalate series.
[0101] In addition, when the embodiments are appropri-
ately combined among the above various embodiments, the
respective effects can be provided.
[0102] Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is to
be noted that various changes and modifications are apparent
to those skilled in the art. Such changes and modifications are
to be understood as included within the scope of the present
invention as defined by the appended claims unless they
depart therefrom.
[0103] Theentiredisclosure of Japanese Patent Application
No. 2010-14367 filed on Jan. 26, 2010 including specifica-
tion, claims, and drawings are incorporated herein by refer-
ence in its entirety.
1. An injection-molded and in-mold decorated article with
an antenna, comprising:
an injection molded article;
a decorative film which covers and decorates at least one
part of an outer surface of the injection molded article;
a planar antenna arranged between the injection molded
article and the decorative film; and
a thickness absorbing sheet placed between the planar
antenna and the injection molded article so as to cover
the whole planar antenna to absorb a thickness of the
planar antenna, wherein
the decorative film, the planar antenna, and the thickness
absorbing sheet are integrally formed through injection
molding simultaneous decoration.
2. The injection-molded and in-mold decorated article with
the antenna according to claim 1, wherein
the thickness absorbing sheet is a ferroelectric sheet.
3. The injection-molded and in-mold decorated article with
the antenna according to claim 1, wherein
a magnetic sheet is placed between the decorative film and
the injection molded article.
4. The injection-molded and in-mold decorated article with
the antenna according to claim 3, wherein
the magnetic sheet is placed between the decorative film
and the planar antenna.
5. The injection-molded and in-mold decorated article with
the antenna according to claim 1, wherein
the planar antenna includes a film substrate, and a conduc-
tive layer placed on a surface of the film substrate to form
an antenna pattern, and
the thickness absorbing sheet absorbs concavo-convex
shapes generated due to presence of the conductive layer
on the surface of the film substrate.
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6. The injection-molded and in-mold decorated article with
the antenna according to claim 1, wherein

the planar antenna and the injection molded article are

integrated by insert molding.

7. A method for producing an injection-molded and in-
mold decorated article with an antenna comprising:

placing a laminated sheet for injection molding simulta-

neous decoration formed by laminating a decorative
film, a planar antenna, and a thickness absorbing sheet
for absorbing a thickness of the planar antenna, in an
open-state mold in such a manner that a side of the
decorative film is arranged on an inner surface of the
mold; and

substantially closing the mold, and injecting a resin into the

mold thereby integrating the planar antenna and an
injection molding resin with the thickness absorbing
sheet interposed therebetween and decorating at least
one part of an outer surface of the injection molding
resin.

8. The method for producing the injection-molded and
in-mold decorated article with the antenna according to claim
7, wherein

a ferroelectric sheet is used as the thickness absorbing

sheet in placing the laminated sheet for the injection
molding simultaneous decoration in the mold.

9. The method for producing the injection-molded and
in-mold decorated article with the antenna according to claim
7, wherein

the laminated sheet further including a magnetic sheet

placed between the decorative film and the planar
antenna is used in placing the laminated sheet for the
injection molding simultaneous decoration in the mold.

10. A power-feeding structure of a casing with an antenna,
comprising:

a casing formed by injection molding;

a decorative film which covers and decorates at least one

part of an outer surface of the casing;

a planar antenna placed between the casing and the deco-

rative film;

a ferroelectric sheet placed between the planar antenna and

the casing so as to cover the whole planar antenna; and

a non-contact power-feeding unit placed on a back surface

of the outer surface of the casing so as to be opposed to
the planar antenna with the casing and the ferroelectric
sheet interposed therebetween, to transfer power and a
signal to the planar antenna in a non-contact manner.

11. The power-feeding structure of the casing with the
antenna according to claim 10, wherein

a magnetic sheet is further placed between the decorative

film and the planar antenna.



