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CARD KEY HAVING FUNCTION OF
PERFORMING RADIO COMMUNICATION
WITH ON-VEHICLE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 13/135,650 filed on Jul. 12, 2011. This appli-
cation is based on and claims the benefit of priorities from
earlier Japanese Patent Application Nos. 2010-158736 and
2011-132310 filed Jul. 13, 2010 and Jun. 14, 2011, respec-
tively, the descriptions of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

Technical Field of the Invention

[0002] The present invention relates to a card key having a
function as an electronic key and having a shape of a credit
card, and in particular to ahandheld card key favorable foruse
for vehicles.

Related Art

[0003] Recently, handheld electronic keys (categorized as
handheld devices) have come to be available for locking or
unlocking vehicle doors and/or starting engines. For example,
in response to a query signal from an on-vehicle device, such
an electronic key functions by transmitting an ID code spe-
cific to the vehicle to the on-vehicle device, and after verifi-
cation ofthe ID code, automatically allows locking or unlock-
ing of the vehicle doors subject to matching of the ID code, or
allows startup of the engine.

[0004] For example, this type of electronic key is disclosed
in patent documents JP-A-2007-224664, JP-A-2007-227246,
JP-A-2004-134835, JP-A-2004-079796, JP-A-H07-317394
and JP-A-2004-241476. As disclose in these patent docu-
ments, an electronic key in general is configured to have a
casing in which a circuit board and a battery are accommo-
dated and hermetically enclosed using a cover. However, such
a configuration necessitates an electronic key to have a large
thickness and gives insufficient usability such as in carrying
the electronic key. Thus, an electronic key having good
usability and having a shape of a credit card (hereinafter
referred to as “card key”) has been desired.

[0005] As shownin FIGS. 1 to 4, for example, in the above
card key, a circuit board 101 is integrally covered with a resin
material 104 for formation into a shape of a plate. The circuit
board 101 is mounted with electronic parts 102 that perform
radio communication with an on-vehicle device. This card
key 100 is provided with a battery accommodating hole 1044
having a closed cross section for accommodating a battery
105, and a key accommodating hole 1045 having a closed
cross section for accommodating a mechanical key 106. Also,
alogo 107 of a vehicle maker is attached to the card key 100.
[0006] For example, as shown in FIG. 3, the card key 100
described above is manufactured by injection molding of a
resin using a die 200. The die 200 includes a lower die 201
(core plate), an upper die 202 (cavity plate) and a slide core
203 (bush). The slide core 203 is moved rightward, as viewed
in FIG. 3, passing between battery terminals 103, 103 to form
the battery accommodating hole 104a. Although not shown,
the die 200 also includes a slide core for forming the key
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accommodating hole 1045. This slide core is moved leftward,
as viewed in FIG. 3, to form the key accommodating hole
1045.

[0007] In this way, in the conventional art, the slide core
203 and the like have been used to form the battery accom-
modating hole 104a and the key accommodating hole 1045.
For this reason, the structure of the die 200 has been unavoid-
ably complicated, and thus, as the card key 100 becomes
thinner, more manufacturing cost has been incurred. When
the card key 100 is formed into a thin shape using the die 200,
only a uniform design (appearance design) has been avail-
able, and thus it has been difficult to provide a variety of
aesthetic designs.

SUMMARY

[0008] Hence it is desired to provide a card key incurring
low manufacturing cost but enabling a variety of appearance
designs and individualities.

[0009] An exemplary embodiment provides a card key, i.e.
a handheld electronic key having a shape of a credit card,
includes a circuit board mounted with electronic parts that
configure an electronic circuit for performing radio commu-
nication with an on-vehicle device; and the key body has a
principal front surface on the side of which the electronic
parts are mounted, the key body being provided with a main
body recess sinking to a predetermined depth level from the
principal front surface, and a key component accommodating
recess further sinking to a level deeper than the main body
recess and opened in a bottom surface of the main body
recess; the key body forms an outline of the card key together
with a sheet body fitted to the main body recess for coverage
of the main recess; and a key component accommodating
portion having a closed cross section is formed between the
sheet body and the key component accommodating recess,
for accommodation of a key component.

[0010] Also, a further exemplary embodiment provides a
card key similar to the one mentioned above, in which the key
body is formed by die-opening/closing motion of'a die having
a double-plate structure consisting of a core plate and a cavity
plate; the main body recess is formed at the time of insert
molding using the die, in a principal front surface on the side
of which the electronic parts are mounted, the main body
recess being formed such that the electronic parts are not
exposed outside; and a sheet body having an exterior appear-
ance different from the resin material can be fitted to the main
body recess after insert molding.

[0011] The card key can dispense with slide cores of con-
ventional art for forming a battery accommodating hole and a
key accommodating hole having a closed cross section. Thus,
the manufacturing cost of the card key is reduced to a large
degree. Specifically, the key component accommodating
recess is formed using a main die (upper die and lower die),
while the sheet body is covered over the main body recess in
which the key component accommodating recess is opened.
In this way, a key component accommodating portion having
a closed cross section can be formed. Moreover, a plurality of
types of sheet bodies having different color and print (design)
may be prepared. Accordingly, a sheet body having a print of
auser’s favorite can be fixed to the main body recess. Thus, a
card key is realized, enabling a variety of appearance designs
and individualities.

[0012] Inthis case, the circuit board is embedded at a depth
level that does not allow the circuit board to be exposed to the
bottom surface of the key component accommodating recess.
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Meanwhile, the electronic parts are embedded at a depth level
that does not allow the electronic parts to be exposed to the
bottom surface of the main body recess. Thus, when an elec-
tronic part having a thickness of some extent is mounted on
the circuit board, the position of mounting the electronic part
is set to a position corresponding to a position included in the
main body recess and not coinciding with the position
included in the key component accommodating recess. Thus,
the key body is made as thin as possible.

[0013] Inthe card key, the key component accommodating
recess is a battery accommodating recess that accommodates
a battery for supplying electric power to the circuit board; and
a battery accommodating portion is formed between the sheet
body and the battery accommodating recess to restrict move-
ment of the battery in a thickness direction of the key body.
[0014] Specifically, the key body is provided with a key
accommodating recess that accommodates a manually oper-
ated mechanical key, the key accommodating recess being
formed at the time insert molding of the key body and having
a bottom surface at a depth level deeper than a bottom surface
of'the main body recess; and the key accommodating recess is
covered with the sheet body to restrict movement of the
mechanical key accommodated in the key accommodating
recess, in a thickness direction of the key body.

[0015] Thus, the key body is provided with the battery
accommodating recess having a bottom surface at a depth
level deeper than the bottom surface of the main body recess.
Accordingly, in the case where the battery accommodating
recess is also formed using the die having a double-plate
structure consisting of a core plate and a cavity plate at the
time of insert molding of the key body with the die-opening/
closing motion of the die, the slide core or the like dedicated
to the formation of the battery accommodating recess is not
required to be used. As a result, the work at the time of placing
the circuit board on the die is simplified to thereby suppress
the increase of the manufacturing cost of the key body.
[0016] Inthe card key, the key component accommodating
recess is a key accommodating recess that accommodates a
manually operated mechanical key; and a key accommodat-
ing portion is formed between the sheet body and the key
accommodating recess to restrict movement of the mechani-
cal key in a thickness direction of the key body.

[0017] Specifically, the key body is provided with a key
accommodating recess that accommodates a manually oper-
ated mechanical key, the key accommodating recess being
formed at the time insert molding of the key body and having
a bottom surface at a depth level deeper than a bottom surface
of'the main body recess; and the key accommodating recess is
covered with the sheet body to restrict movement of the
mechanical key accommodated in the key accommodating
recess, in a thickness direction of the key body.

[0018] Thus, the key body is provided with the key accom-
modating recess having a bottom surface at a depth level
deeper than the bottom surface of the main body recess.
Accordingly, similar to the battery accommodating recess, in
the case where the key accommodating recess is also formed
using the die having a double-plate structure consisting of a
core plate and a cavity plate at the time of insert molding of
the key body with the die-opening/closing motion of the die,
the slide core or the like dedicated to the formation of the key
accommodating recess is not required to be used. As a result,
the work at the time of placing the circuit board on the die is
simplified to thereby suppress the increase of the manufac-
turing cost of the key body.
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[0019] In this case, the key body is provided with a hook
accommodating recess for accommodating a key fixing hook
which fixes the mechanical key to the key body by being
engaged with an engaged portion formed in the mechanical
key, the hook accommodating recess being formed further
sinking to a depth level deeper than that of the main body
recess, and being opened in a bottom surface of the main body
recess; and a hook accommodating portion is formed between
the sheet body and the hook accommodating recess to restrict
movement of the key fixing hook in a thickness direction of
the key body.

[0020] Specifically, the key body is provided with a hook
accommodating recess that accommodates a key fixing hook
which fixes the mechanical key to the key body by being
engaged with an engaged portion formed in the mechanical
key, the hook accommodating recess being formed at the time
of insert molding together with the key accommodating
recess.

[0021] The key accommodating recess and the hook
accommodating recess have respective bottom surfaces
located so as to be continuous at a depth level corresponding
to the thickness of the mechanical key; the key fixing hook has
a substantially U-shaped form and is located on a bottom
surface of the hook accommodating recess, the key fixing
hook being elastically deformed in a direction parallel to the
bottom surface of the hook accommodating recess so that an
interval in the U shape is narrowed in a state where the key
fixing hook is disengaged from the engaged portion, com-
pared to a state where the key fixing hook is engaged with the
engaged portion.

[0022] Thus, a configuration in which a component for
fixing the mechanical key to the key body is assembled to the
inside of the mechanical key, is replaced by a configuration in
which a key fixing hook for fixing the mechanical key to the
key body is provided outside the mechanical key. Accord-
ingly, the shape of both of the mechanical key and the key
fixing hook can be simplified, whereby the manufacturing
cost of the card key as a whole is favorably prevented from
being increased.

[0023] On the other hand, the sheet body may have a front
surface that enables printing. For example, it may be so con-
figured that inkjet accepting ink that enables inkjet printing is
printed on the front surface of the sheet body, so that a design
prepared by a user is provided on the front surface by inkjet
printing. Alternatively, the sheet body may have a front or rear
surface on which a design prepared in advance is printed.
[0024] Forexample, a dealer associated with the marketing
of'the vehicle may prepare the sheet body on which an inkjet
accepting ink is printed, and a user may print a design of the
user’s favorite on the sheet body using inkjet printing. In this
way, an individual user’s favorite design is introduced to the
card key of the user. Alternatively, a dealer associated with the
marketing of the vehicle may prepare in advance the sheet
body on which various designs are printed. Thus, auseris able
to choose a user’s favorite design from the printed designs for
introduction to the card key of the user.

[0025] In this way, an individual user is able to possess a
card key having a specific quality. It is expected that this may
contribute to the promotion of the vehicles for which such
card keys are used.

[0026] The sheet body may be configured to be pasted
through its rear surface onto the bottom surface of the main
body recess via an adhesive. This may facilitate the work of
mounting the sheet body on the key body. Further, the sheet
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body can be readily changed to another sheet body having a
different design, enhancing the degree of'a user’s satisfaction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Inthe accompanying drawings:
[0028] FIG.1is an exploded perspective view illustrating a
card key based on an example of conventional art;

[0029] FIG. 2 is a cross-sectional view taken along a line
E-E of FIG. 1,
[0030] FIG. 3 is an explanatory view illustrating a die for

forming a card key illustrated in FIG. 1;

[0031] FIG. 4 is a cross-sectional view taken along a line
D-D of FIG. 1;
[0032] FIG. 5A is an exploded perspective view of a card

key (excluding a mechanical key and a key fixing hook) to
which a structure of a card key according to an embodiment of
the present invention is applied;

[0033] FIG. 5B is a perspective view illustrating a com-
pleted card key using the structure of the card key according
to the embodiment;

[0034] FIG. 6 is a plan view of the card key illustrated in
FIG. 5B;

[0035] FIG. 7A is rear side view of the card key illustrated
in FIG. 6;

[0036] FIG. 7B is a cross sectional view taken along a line
A-A of FIG. 6;

[0037] FIG. 8 is aright side view of the card key illustrated
in FIG. 6;

[0038] FIG.9A is a cross-sectional view taken along a line
B-B of FIG. 6;

[0039] FIG. 9B is a cross-sectional view taken along a line
C-C of FIG. 6;

[0040] FIG. 10 is a plan view illustrating the card key
illustrated in FIG. 6 but with a sheet body and a battery cover
being removed;

[0041] FIG. 11 is a partially enlarged view illustrating a
mechanical key illustrated in FIG. 10;

[0042] FIG. 12 is an explanatory view illustrating an
example in which the sheet body illustrated in FIG. 5A is
provided by a plural number on a printing sheet; and

[0043] FIG. 13 is an explanatory view illustrating a die for
molding a key body illustrated in FIG. 5A.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0044] Withreferenceto FIGS. 5A and 5B as well as FIGS.
6 to 13, hereinafter is described a card key (i.e., a handheld
electronic key having a shape of a credit card) according to an
embodiment of the present invention.

[0045] FIGS. 5A and 5B as well as FIGS. 6 to 11 illustrate
a card key 1 to which a structure of the card key of the present
invention is applied. The card key 1 includes a key body 10
and a sheet body 20. The key body 10 is formed such that a
circuit board 31 (see FIGS. 6, 7A and 7B) mounted with
electronic parts 32 for performing radio communication with
an on-vehicle device (not shown) is integrally covered with a
resin material. The sheet body 20 is pasted onto a front surface
(upper surface as viewed in FIG. 5A) of the key body 10 for
integration with the key body 10.

[0046] The card key 1 is configured to provide a thin and
substantially rectangular parallelepiped shape (shape of a
thick credit card) being assembled with various parts (see
FIG. 5B). The various parts include a button-shaped battery
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41 that supplies electric power to the circuit board 31, a
battery cover 42 that prevents the battery 41 from detaching,
a manually operated mechanical key 51 (not for normal use)
and a key fixing hook 52 (see FIGS. 6 and 10). The card key
1 contributes to realizing various functions available in the
vehicle (including automatic locking and unlocking opera-
tion such as of vehicle doors, simple engine startup, and
manual locking and unlocking operation such as of vehicle
doors in the event the magnetomotive force of the battery 41
has lowered).

[0047] As shown in FIGS. 6 and 10, the circuit board 31 is
a substantially rectangular-shaped plate. One short side of the
circuit board 31 has a mid portion which is cut off. The circuit
board 31 has corners 31a, 31a sandwiching this cut-off por-
tion and projecting parallel to a center line L that extends in
the longitudinal direction of the circuit board 31. The circuit
board 31 has a front surface (upper surface as viewed in FI1G.
7B) on the side of which the electronic parts 32 are mounted,
and a rear surface (lower surface as viewed in FIG. 7B) that is
a non-mounted flat surface where no electronic parts 32 are
mounted.

[0048] AsshowninFIGS. 9A and 9B as well as FIG. 10, the
corners 31a, 31a of the circuit board 31 are provided with
battery terminals 33, 34 which are parallel to each other in a
plan view and extending in a direction perpendicular to the
center line L. to bridge between the corners 31a, 31a. The
battery terminals 33, 34 have the respective ends connected to
(e.g., soldered onto) a wiring pattern on the circuit board 31.
The battery terminal 33 is on a positive-pole side being in
contact with the positive pole of the battery 41. The terminal
34 is on a negative-pole side being in contact with the negative
pole of the battery 41. The battery terminals 33, 34 each have
a bent form so that the respective intermediate portions are
apart from each other by a length slightly smaller than the
thickness of the battery 41.

[0049] The key body 10 is formed of a resin material, such
as epoxy resin (EP), by using insert molding. Thus, as shown
in FIGS. 5A and 5B as well as FIG. 10, the resin material
forms corners C1, C1 of the key body 10 to cover the corners
31a, 31a, respectively, of the circuit board 31, with the inter-
mediate portions of the battery terminals 33, 34 being
exposed. The corners C1, C1 are opposed to each other so that
the distance therebetween will be slightly larger than the outer
diameter of the battery 41. The key body 10 has a principal
front surface S1 (upper surface as viewed in FIG. 5A) in
which a main body recess 12 is formed for mounting the sheet
body 20 and the battery cover 42.

[0050] Inthekeybody 1, the main body recess 12 is formed
in the principal front surface S1, on the side of which the
electronic parts 32 are mounted, sinking to a predetermined
depth level. Specifically, the main body recess 12 is config-
ured to have a bottom surface 12a for the sheet body 20 and a
bottom surface 125 for the battery cover 42. The bottom
surface 12a is positioned at a depth level from the principal
front surface S1 of the key body 10, which corresponds to the
thickness of the sheet body 20. The bottom surface 124 is
positioned at a depth level from the principal front surface S1
of'the key body 10, which corresponds to the thickness of the
battery cover 42 (which is substantially the same as the thick-
ness of the sheet body 20). Each of the corners C1, C1 of the
key body 10 has a stepped shape with a step 12¢ being pro-
vided along the boundary between the principal front surface
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S1 and the bottom surface 1256. Thus, the battery cover 42 is
ensured to be held by the bottom surface 125 and the steps 12¢
(see FIGS. 5A and 5B).

[0051] The key body 10 is also provided with a battery
accommodating recess 13, a key accommodating recess 14
and a hook holding recess 15. These recesses are each formed
s0 as to further sink with reference to the main body recess 12
and to have an opening in the bottom surface 12a of the main
body recess 12.

[0052] The battery accommodating recess 13 has a bottom
surface 12d confronting a portion of the battery 41 and posi-
tioned at a depth level from the bottom surface 12a, exceeding
the thickness of the battery 41. Thus, a battery accommodat-
ing portion 11A is formed between the sheet body 20 cover-
ing for fixation the main body recess 12 and the bottom
surface 124 of the battery accommodating recess 13. In other
words, the battery accommodating portion 11A corresponds
to a space defined by the bottom surface 124 and a plane
extending from the bottom surface 12a of the main body
recess 12 (see FIG. 6). The battery 41 is partially accommo-
dated in the battery accommodating portion 11A in a state of
being sandwiched between the battery terminals 33, 34, with
the remaining part being located between the corners C1, C1.

[0053] The key accommodating recess 14 has a bottom
surface 12e confronting the mechanical key 51 and positioned
at a depth level from the bottom surface 12a, which corre-
sponds to the thickness of the mechanical key 51. The hook
accommodating recess 15 has a bottom surface 12f continu-
ous to the bottom surface 12e¢ of the key accommodating
recess 14. The bottom surface 12e of the key accommodating
portion 14 is located in the vicinity of one long side of the key
body 10 so as to be parallel to the long side. Further, the
bottom surface 12¢ extends along the longitudinal direction
of'thekey body 10, which is a direction opposite to the corners
C1, C1, and forms a corner C2.

[0054] The bottom surface 12f'of the hook accommodating
portion 15 confronts the key fixing hook 52, being located at
a position near a short side on the side of the corner C2. The
bottom surface 12f1is continuous to the bottom surface 12¢ on
the side opposite to the corner C2 with reference to the direc-
tion along which one short side of the key body 10 is pro-
vided. Thus, a key accommodating portion 11B is formed
between the sheet body 20 covering for fixation the main
body recess 12 and the bottom surface 12¢ of the key accom-
modating portion 14. In other words, the key accommodating
portion 11B corresponds to a space defined by the bottom
surface 12¢ and a plane extending from the bottom surface
12a of the main body recess 12. Further, a hook accommo-
dating portion 11C is formed between the sheet body 20 and
the bottom surface 12f'of the hook accommodating recess 15.
In other words, the hook accommodating recess 11C corre-
sponds to a space defined by the bottom surface 12f'and a
plane extending from the bottom surface 12a¢ of the main
body recess 12 (see FIG. 6).

[0055] The circuit board 31 is embedded at a depth level
that would not permit the circuit board 31 to be exposed to any
of'the bottom surfaces 124, 12¢ and 12fof the battery accom-
modating recess 13, the key accommodating recess 14 and the
hook accommodating recess 15, respectively (see FIG. 7B).
Meanwhile, the electronic parts 32 are embedded at a depth
level that would not permit the electronic parts 32 to be
exposed to the bottom surface 12a of the main body recess 12
(see FIG. 7B).
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[0056] The battery accommodating recess 13, the key
accommodating recess 14 and the hook accommodating
recess 15 each correspond to the key component accommo-
dating recess of the present invention. The battery accommo-
dating portion 11A, the key accommodating portion 11B and
the hook accommodating portion 11C each correspond to the
key component accommodating portion of the present inven-
tion.

[0057] The mechanical key 51, as schematically shown in
FIGS. 10 and 11 (key groove and the like are omitted), is an
L-shaped metal plate member formed such as by blanking
which is used in press work. The mechanical key 51 is accom-
modated in the key accommodating recess 14 so as to be
movable in the longitudinal direction of the card key 1. The
mechanical key 51 is provided with a grip 51a having a back
in which a notched engaged portion 515 is formed. Mean-
while, the key fixing hook 52 is provided with an engaging
portion 52a. The engaged portion 515 of the mechanical key
51 is engaged with the engaging portion 52a of the key fixing
hook 52. Thus, the mechanical key 51 is fixed to the key body
10 via the key fixing hook 52, thereby being prevented from
coming off from inside the key accommodating recess 14.
[0058] The key fixing hook 52 is a substantially U-shaped
resin product, such as of polyphenylene sulfide (PPS) or
polyamide (PA). The key fixing hook 52 is elastically
deformed depending on the position of the mechanical key 51
in the key accommodating recess 14. Specifically, in the state
where the engaging portion 52¢ and the engaged portion 51a
are in engagement, the key fixing hook 52 is slightly elasti-
cally deformed with the interval in the U shape being widened
so that the shape of the hook resembles the original shape
(state where the spring force caused by the elastic deforma-
tion is small). In the state where the engaging portion 52a and
the engaged portion 51a are in disengagement, the key fixing
hook 52 is greatly elastically deformed with the interval in the
U shape being narrowed (state where the spring force caused
by the elastic deformation is large). For example, the spring
force may be controlled by changing, as appropriate, the
thickness or the height of the key fixing hook 52, and adding
glass as a component of the material of the hook.

[0059] The sheet body 20 is made of a resin material, such
as polycarbonate (PC), polyethlene terephthalate (PET),
polypropylene (PP) and polystyrene (PS). The sheet body 20
has a front surface on which an inkjet accepting ink (mat ink),
such as UV (ultraviolet) curable screen ink, is printed to
enable inkjet printing by an inkjet printer. The mat ink printed
on the surface of the sheet body 20 is not limited to the ink jet
accepting ink. For example, the mat ink may be thermofusible
transfer accepting ink or the like for enabling thermal transfer
printing by a thermal transfer printer.

[0060] Specifically, as shown in FIG. 12, for example, a
plurality of sheet bodies 20 are provided on a single printing
sheet 2, which are used by being peeled off from a base paper
2a. It should be appreciated that the printing sheet 2 may
favorably be prepared by a dealer selling the vehicle. The
printing sheet 2 has a front surface on which the inkjet accept-
ing ink is printed as mentioned above. Thus, an individual
user is able to create an original design using a personal
computer at home and print the design on each of the sheet
bodies 20 using an inkjet printer.

[0061] The sheet body 20 is pasted onto the bottom surface
124 of the main body recess 12 via a double-faced adhesive
tape 21 (e.g., product model No. 5000: manufactured by
NITTO) having strong adhesiveness, which would not be
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peeled off in a normal usage state unless a force is applied
thereto to intentionally peel off the sheet body 20.

[0062] The sheet body 20 is not limited to the type prepared
by an individual user with the user’s creation of a design and
inkjet printing the design. For example, a dealer associated
with the marketing of the vehicle may prepare and print
various designs on a front or rear surface of a sheet body made
of a transparent resin material. Alternatively, a sheet body
may be prepared every time there is a request form a user.
[0063] Hereinafter are described manufacturing steps of
the key body 10. For example, as shown in FIG. 13, the key
body 10 is manufactured by injection molding of aresin using
a die 60 having a double-plate structure which is configured
by a lower die 61 (core plate) and an upper die 62 (cavity
plate). Specifically, the electronic parts 32 and the battery
terminals 33, 34 are mounted in advance on the circuit board
31. Then, the rear surface of the circuit board 31 is hermeti-
cally arranged at a predetermined position on the front surface
of the lower die 61 (circuit board arranging step).

[0064] The lower die 61, with the circuit board 31 being
arranged, is moved upward as viewed in FIG. 13 (moved to a
die-closing position, operation position) so as to be hermeti-
cally in contact with the upper die (die-closing step). In this
die-closed state, a cavity 62a corresponding to the main body
recess 12, the battery accommodating recess 13, the key
accommodating recess 14 or the hook accommodating recess
15 is formed in the upper die 62.

[0065] Then, a liquid epoxy resin is injected from an injec-
tion molding nozzle (not shown) through a sprue 625 and a
gate 62¢ of the upper die 62 and filled in the cavity 62a (resin
filling step). Then, the epoxy resin thus filled in is cured in the
die 60 (resin curing step).

[0066] After the epoxy resin has been cured, the lower die
61 is moved downward as viewed in FIG. 13 (moved to a
die-opening position, original position) (die-opening step).
Thus, the key body 10 after completion of resin molding is
taken out of the lower die 61 (product ejecting step). In this
case, the key body 10 may be pushed out of the lower die 61
with the pushing motion of an ejector pin, simultaneously
with the opening of the die.

[0067] As will be apparent from the description provided
above, according to the card key 1 of the above embodiment,
a main die 60 configured by the upper and lower dies 62 and
61 is used to form the battery accommodating recess 13, the
key accommodating recess 14 and the hook accommodating
recess 15 (key component accommodating recesses). Then,
the side in which the accommodating recesses 13 to 15 are
opened, i.e. the main body recess 12, is covered with the sheet
body 20 to form the battery accommodating portion 11A, the
key accommodating portion 11B and the hook accommodat-
ing portion 11C (key component accommodating portions)
each having a closed cross section.

[0068] Thus, slide cores are eliminated from the die 60 and
thus the manufacturing cost of the card key is reduced to a
large degree. Moreover, since the sheet body 20 enables print-
ing, a plurality of types of sheet bodies having different color
and print (design) may be prepared. Accordingly, the sheet
body 20 having a print of a user’s favorite can be pasted onto
the main body recess 12, realizing the card key 1 having
individuality and unique to the user.

[0069] At the time of insert molding the key body 10, the
battery accommodating recess 13 is formed in the key body
10. The battery accommodating recess 13 has the bottom
surface 124 at a depth level deeper than the depth level of the
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bottom surface 12a of the main body recess 12. Thus, the
battery accommodating recess 13 is also formed by the die-
opening/closing motion of the die 60 consisting of the lower
and upper dies 61 and 62. Accordingly, a slide core, for
example, dedicated to the formation of the battery accommo-
dating recess 13 is not required to be used. Thus, even when
the battery accommodating recess 13 is to be formed, the
labor of placing the circuit board 31 on the die 60 is simpli-
fied, whereby the manufacturing cost of the key body 10 is
prevented from being increased.

[0070] At the time of insert molding the key body 10, the
key accommodating recess 14 is formed in the key body 10.
Thekey accommodating recess 14 has the bottom surface 12¢
at a depth level deeper than the depth level of the bottom
surface 12a of the main body recess 12. Thus, similar to the
battery accommodating recess 13, the key accommodating
recess 14 is also formed by the die-opening/closing motion of
the die 60 configured by the lower and upper dies 61 and 62.
Accordingly, a slide core, for example, dedicated to the for-
mation of the key accommodating recess 14 is not required to
beused. Thus, even when the key accommodating recess 14 is
to be formed, the labor of placing the circuit board 31 on the
die 60 is simplified, whereby the manufacturing cost of the
key body 10 is prevented from being increased.

[0071] Further, it is so configured that the key fixing hook
52 for fixing the mechanical key 51 to the key body 10 is
provided outside the mechanical key 51. Accordingly, the
shape of both of the mechanical key 51 and the key fixing
hook 52 is simplified, whereby the manufacturing cost of the
card key 1 as a whole is favorably prevented from being
raised.

[0072] In the conventional art, the mechanical key 106 is
inserted into and pulled out of the key accommodating hole
104 of the card key 100. As shown in FIG. 4, for example,
covers 1065, 106¢ are formed by welding or insert molding to
sandwich a metal key body 106qa in a thickness direction,
which configures the mechanical key 106. At the same time,
acoil spring 1064 and aknob 106e are assembled between the
covers 1065, 106¢. Thus, the knob 106¢ is ensured to be
constantly biased by the coil spring 1064 and to be exposed
outside through an opening 1067 formed in the cover 106¢. In
other words, the mechanical key 106 and the card key 100 are
held by the spring force of the coil spring 1064 via the knob
106e.

[0073] Such a conventional configuration increases the
number of parts of the mechanical key 106 and, being coupled
with the necessity of forming the coil spring 1064 and the
knob 106¢ into a very small size, makes it more difficult to
reduce the cost of the card key 100. In this regard, in the
configuration of the above embodiment, the key fixing hook
52 is accommodated in the hook accommodating portion
11C. Thus, the problems of the conventional art are favorably
eliminated.

[0074] Further, an inkjet accepting ink that enables inkjet
printing is printed on the front surface of the sheet body 20.
Thus, a design unique to the user is provided by inkjet print-
ing. Alternatively, it is so configured that a design prepared in
advance is printed on the front or rear surface of the sheet
body 20. Thus, a user’s favorite design is introduced to the
user’s card key, raising the degree of satisfaction of the user.
[0075] The sheet body 20 is configured to be pasted,
through its rear surface, to the bottom surface 124 of the main
body recess 12 via the double-faced adhesive tape 21. This
may facilitate the work of mounting the sheet body 20 on the
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key body 10 and also facilitate the change of the sheet body 20
with another sheet body 20 having a different design, more
favorably raising the degree of satisfaction of the user.
[0076] The embodiment described above has been config-
ured to form the battery accommodating recess 13, the key
accommodating recess 14 and the hook accommodating
recess 15 as the key component accommodating recesses.
However, not all of these accommodating recesses 13 to 15
are required to be formed, but at least one of these accommo-
dating recesses 13 to 15 may be formed. Thus, eliminating the
use of respective slide cores (bushes), the cost incurred in
manufacturing the key body 10 is suppressed from being
increased.
[0077] The present invention may be embodied in other
specific forms without departing from the spirit or essential
characteristics thereof. The present embodiments are there-
fore to be considered in all respects as illustrative and not
restrictive, the scope of the present invention being indicated
by the appended claims rather than by the foregoing descrip-
tion and all changes which come within the meaning and
range of equivalency of'the claims are therefore intended to be
embraced therein.
What is claimed is:
1. A card key comprising:
acircuit board mounted with electronic parts that configure
an electronic circuit for performing radio communica-
tion with an on-vehicle device; and
a plate-shaped key body mounted with the circuit board,
with the circuit board being covered with a resin mate-
rial, wherein:
the key body is formed by die-opening/closing motion of a
die having a double-plate structure consisting of a core
plate and a cavity plate;
the main body recess is formed at the time of insert molding
using the die, in a principal front surface on the side of
which the electronic parts are mounted, the main body
recess being formed such that the electronic parts are not
exposed outside; and
a sheet body having an exterior appearance different from
the resin material can be fitted to the main body recess
after insert molding.
2. The card key according to claim 1, wherein:
the key body is provided with a battery accommodating
recess that accommodates a battery for supplying elec-
tric power to the circuit board, the battery accommodat-
ing recess being formed at the time of insert molding of
the key body and having a bottom surface at a depth level
deeper than a bottom surface of the main body recess;
and
at least a part of the battery accommodating recess is cov-
ered with the sheet body to restrict movement of the
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battery accommodated in the battery accommodating
recess, in a thickness direction of the key body.

3. The card key according to claim 2, wherein:

the key body is provided with a key accommodating recess

that accommodates a manually operated mechanical
key, the key accommodating recess being formed at the
time of insert molding of the key body and having a
bottom surface at a depth level deeper than a bottom
surface of the main body recess; and

the key accommodating recess is covered with the sheet

body to restrict movement of the mechanical key accom-
modated in the key accommodating recess, in a thick-
ness direction of the key body.

4. The card key according to claim 3, wherein the key body
is provided with a hook accommodating recess that accom-
modates a key fixing hook which fixes the mechanical key to
the key body by being engaged with an engaged portion
formed in the mechanical key, the hook accommodating
recess being formed at the time of insert molding together
with the key accommodating recess.

5. The card key according to claim 4, wherein the sheet
body has a front surface that enables printing.

6. The card key according to claim 4, wherein the sheet
body has a front surface or a rear surface on which a design
prepared in advance is printed.

7. The card key according to claim 5, wherein the sheet
body is pasted through a rear surface thereof onto a bottom
surface of the main body recess via an adhesive.

8. The card key according to claim 6, wherein the sheet
body is pasted through a rear surface thereof onto a bottom
surface of the main body recess via an adhesive.

9. The card key according to claim 1, wherein:

the key body is provided with a key accommodating recess

that accommodates a manually operated mechanical
key, the key accommodating recess being formed at the
time of insert molding of the key body and having a
bottom surface at a depth level deeper than a bottom
surface of the main body recess; and

the key accommodating recess is covered with the sheet

body to restrict movement of the mechanical key accom-
modated in the key accommodating recess, in a thick-
ness direction of the key body.

10. The card key according to claim 9, wherein the key
body is provided with a hook accommodating recess that
accommodates a key fixing hook which fixes the mechanical
key to the key body by being engaged with an engaged portion
formed in the mechanical key, the hook accommodating
recess being formed at the time of insert molding together
with the key accommodating recess.
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