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Description

[0001] Radio frequency IC tags are currently widely
used in information management and logistics control of
articles. The radio frequency IC tags are also affixed to
metallic materials used as base members for structures.
Such IC tags are used for assembly control, inventory
control, and the like of structures. The radio frequency
IC tag, such as those described above, includes a small
IC chip and a small antenna. The small IC chip is adapted
to record information thereon. The small antenna is op-
erative to transmit information stored on the IC chip wire-
lessly. The radio frequency IC tag may, for example, be
applied as below. Specifically, a small IC chip measuring
about 0.4 mm wide, about 0.4 mm deep, and about 0.1
mm high is affixed to a metallic material at a location near
a center of a half-wave (λ/2) dipole antenna.
[0002] FIGS. 7A and 7B are views showing a state in
which a conventional radio frequency IC tag is affixed to
a metal pipe. FIG. 7A is a perspective view and FIG. 7B
is a fragmentary cross-sectional view taken along line E-
E of FIG. 7A. As shown in FIGS. 7A and 7B, a radio
frequency IC tag 41 is affixed to a surface of a metal pipe
42 using an adhesive or the like. With this arrangement,
information stored on the IC chip (that is, control infor-
mation concerning attributes of the metallic material,
such as material, dimensions, and the like) can be read
in a noncontact fashion by bring a reader (not shown)
close to the radio frequency IC tag 41.
[0003] Another technique for controlling information is
also widely known. In this technique, an IC tag is affixed
to a metallic object, such as an aluminum packaging ma-
terial, a metal can, and the like. The IC tag contains in-
formation of various kinds that range from contents, man-
ufacture, an expiry date, and the like. In applications like
that cited above, in which the IC tag is affixed to a metallic
object, a measure is taken to prevent reading of the IC
tag from becoming erratic as affected by a magnetic field
produced by the metallic object. The measure taken may,
for example, be a laminated structure of a resin plate, an
insulation film, and an IC tag stacking one on top of an-
other. The resin plate includes a ferrite powder with a
predetermined magnetic permeability (see, for example,
Japanese Patent Laid-open No. 2004-127057 (para-
graph numbers 0014 through 0029, and FIG. 1), herein-
after referred to as "Patent Document 1").
[0004] Conventionally, the radio frequency IC tag 41
is affixed to the surface of the metal pipe 42 as shown in
FIGS. 7A and 7B. This arrangement makes the radio
frequency IC tag 41 to protrude from the surface of the
metal pipe 42. There is therefore a problem in that the
radio frequency IC tag 41 tends to peel off the surface of
the metal pipe 42. Take, for example, a case, in which a
radio frequency IC tag using a strip antenna is to be af-
fixed to a metallic material. In such a case, the radio fre-
quency IC tag is affixed to the metallic material by way
of a relatively thick insulation film interposed therebe-
tween. This is done to prevent radio frequency charac-

teristics of the antenna from being affected by the metallic
material. This results in the radio frequency IC tag 41
protruding so excessively from the surface of the metal
pipe 42 that the IC tag 41 is easily peeled off.
[0005] In the technique disclosed in Patent Document
1, the resin plate, the insulation film, and the IC tag are
stacked one on top of another and affixed to the metallic
object to prevent radio waves transmitted from the IC tag
from being affected by the metallic object. This arrange-
ment results in the IC tag protruding substantially from
the surface of the metallic object. The IC tag is therefore
easy to come off.
[0006] US-A-2003/169207 describes a radio frequen-
cy IC tag In which an IC chip is mounted on an antenna
substrate, which also has a ground pattern on a different
part of the substrate which is connected to the chip. The
tag also has an antenna radiation portion in the form of
a conductive patch. In one embodiment the antenna is
In the centre of the surface of the substrate. In another,
the tag Is enclosed within upper and lower non-conduc-
tive portions.
[0007] US-A-2003/0156033 which is regarded as clos-
est prior art document, describes a radio frequency ID
tag with a tag housing having a tag electronic circuit
mounted on one side and an antenna mounted on the
other. The circuit and the antenna are connected by leads
encased in insulating material. The leads extend out of
the antenna and circuit, and are connected thereto by
high temperature solder joints. The tag housing and the
leads form a coaxial antenna lead, whereby the tag hous-
ing acts as the outer coaxial conductor.
[0008] According to the present invention there is pro-
vided a radio frequency IC tag including an IC chip having
a plurality of electrode terminals for storing information
and an antenna for transmitting wirelessly the information
stored on the IC chip, the radio frequency IC tag com-
prising: an antenna substrate, on one surface of which
the IC chip is mounted at a substantial center of said one
surface, and which substrate has a ground pattern
formed on said one surface of the antenna substrate on
which the IC chip is mounted, the ground pattern sur-
rounding the IC chip and being electrically connected to
a first electrode terminal of the IC chip for shielding radi-
ation from the antenna, said antenna substrate having a
predetermined dielectric constant; and an antenna radi-
ation portion mounted on the other surface of the antenna
substrate and electronically connected to a second elec-
trode terminal of the IC chip; and wherein: the antenna
radiation portion is formed into a cylindrical column hav-
ing a diameter set to λ/2 when a wavelength of a radio
wave to be used on the antenna substrate is λ and a
head of the cylindrical column of the antenna radiation
portion is substantially flush with a cylindrical head of the
outer casing; and the second electrode of the IC chip
terminates within the cylindrical column of the antenna
radiation portion, and the tag has a metallic outer casing
accommodating therein the antenna substrate and the
antenna radiation portion.
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[0009] In this case, the outer casing has, for example,
a cylindrical outer surface or a threaded outer surface.
[0010] In the drawings

FIGS. 1A to 1C are views showing a structure of a
radio frequency IC tag according to a first preferred
embodiment of the present invention, FIG. 1A being
a perspective view showing the appearance, FIG.
1B being a top view, and FIG. 1C being a cross-
sectional view taken along line A-A of FIG. 1B;

FIGS. 2A and 2B are views showing a state in which
the radio frequency IC tag shown in FIGS. 1A through
1C is mounted on a metal bar, FIG. 2A being a per-
spective view showing the appearance of the radio
frequency IC tag mounted on the metal bar, and FIG.
2B being a fragmentary cross-sectional view taken
along line B-B of FIG. 2A;

FIGS. 3A and 3B are views showing a structure of a
radio frequency IC tag according to a second pre-
ferred embodiment of the present invention, FIG. 3A
being a top view, and FIG. 3B being a cross-sectional
view taken along line C-C of FIG. 3A;

FIGS. 4A and 4B are views showing a state in which
the radio frequency IC tag shown in FIGS. 3A and
3B is mounted on a metal bar, FIG. 4A being a per-
spective view showing the appearance of the radio
frequency IC tag mounted on the metal bar, and FIG.
4B being a fragmentary cross-sectional view taken
along line D-D of FIG. 4A;

FIG. 5 is a view showing a radio frequency IC tag
mounted in a structure according to a third preferred
embodiment of the present invention;

FIG. 6 is a view showing a radio frequency IC tag
mounted in a structure according to a fourth pre-
ferred embodiment of the present invention; and

FIGS. 7A and 7B are views showing a state in which
the conventional radio frequency IC tag is mounted
on a metal pipe, FIG. 7A being a perspective view
showing the appearance thereof, and FIG. 7B being
a fragmentary cross-sectional view taken along line
E-E of FIG. 7A.

<Outline of the Invention>

[0011] The overview of a radio frequency IC tag ac-
cording to the present invention will be described. The
radio frequency IC tag according to the present invention
uses an antenna of microstrip configuration. The micro-
strip configuration ensures that antenna characteristics
are not degraded even if the IC tag is mounted on a me-
tallic material. At the same time, the antenna radiation
portion is formed with a thick metal so as to provide a

radiation surface for radio waves. The thick metal anten-
na radiation portion and the IC chip are filled with a resin
or the like into interspace thereof. The radio frequency
IC tag is thus offered as a sturdy, waterproof resin en-
capsulated structure. In addition, an entire body of the
radio frequency IC tag is embedded and secured in the
metallic material. The thick metal antenna portion serving
as a radio wave radiation surface is exposed to the sur-
face of the metallic material.
[0012] A radio frequency IC tag according to preferred
embodiments of the present invention will be described
in detail with reference to the accompanying drawings.
Common parts depicted in drawings used in different pre-
ferred embodiments of the present invention are denoted
by the same reference numerals.

<Embodiment 1>

[0013] FIGS. 1A to 1C are views showing a structure
of a radio frequency IC tag according to a first preferred
embodiment of the present invention. FIG. 1A is a per-
spective view showing the appearance of the radio fre-
quency IC tag. FIG. 1B is a top view of the radio frequency
IC tag. FIG. 1C is a cross-sectional view taken along line
A-A of FIG. 1B. Referring to FIG. 1A, a radio frequency
IC tag 1 includes an antenna substrate 3 and an antenna
radiation portion 4 which are accommodated in an outer
casing 2. The outer casing 2 is formed of metal, such as
iron, stainless steel, aluminum, or the like.
[0014] The antenna substrate 3 is formed of glass
epoxy board or the like. The antenna radiation portion 4
is formed of metal. To explain in greater detail, referring
to FIGS. 1B and 1C, the antenna substrate 3 is placed
on top of support members 8 made of resin and formed
on a bottom portion of the outer casing 2. The antenna
radiation portion 4 made of metal and formed into a thick
cylindrical column is then mounted on the antenna sub-
strate 3. The support members 8 are protrusions for con-
trolling a height of the antenna substrate 3 relative to the
bottom portion of the outer casing 2.
[0015] A through electrode 6 penetrates through a
through hole provided at a position slightly offset from
the center of the antenna substrate 3. The through elec-
trode 6 extends from the rear surface to above the front
surface (i.e. upper surface in Fig. 1C) of the antenna sub-
strate 3. An IC chip 5 is disposed on a backside of the
antenna substrate 3 to cover an area that extends from
a position corresponding to the through electrode 6 to
the center part of the antenna substrate 3. One of elec-
trode terminals (not shown) of the IC chip 5 is connected
to the through electrode 6. Further, a ground pattern (not
shown) is formed to cover substantially the entire surface
of the backside of the antenna substrate 3, except the
area on which the IC chip 5 is disposed. The other elec-
trode terminal of the IC chip 5 is connected to the ground
pattern. The antenna radiation portion 4 made of metal
and formed into the thick cylindrical column is mounted
on the front side of the antenna substrate 3 at the center

3 4 



EP 1 622 069 B1

4

5

10

15

20

25

30

35

40

45

50

55

thereof. The antenna radiation portion 4 is connected to
the through electrode 6. A head of the cylindrical column
of the antenna radiation portion 4 is substantially as high
as, or slightly lower than, the outer casing 2. A sealing
agent 7, such as an epoxy resin or the like used as a
semiconductor packaging material, is injected into the
inside of the outer casing 2 and then cured. Thus, the
radio frequency 1C tag 1 as configured as shown in FIGS.
1A to 1C is achieved.
[0016] An antenna of a microstrip structure is herein
achieved through the arrangement, in which the ground
pattern (not shown) is formed on the backside of the an-
tenna substrate 3 and the antenna radiation portion 4 is
formed on the front side thereof. Radio waves from the
antenna radiation portion 4 can therefore be prevented
from being affected by the metallic portions located there-
around through a shield function of the ground pattern.
When the radio frequency IC tag is attached to a metal
bar as a controlled material, therefore, there is no likeli-
hood that the antenna radio waves are absorbed by a
metallic material existing at any location below the bottom
portion of the outer casing 2. The antenna radiation por-
tion 4 can therefore secure effectively directivity of radio
waves at the head of the cylindrical column. That is, if an
ordinary strip antenna (an antenna having no ground pat-
terns on the backside of the substrate) is disposed on
the surface of a metal or the like, radio waves of the an-
tenna are absorbed by the metal, causing the radio waves
to lose directivity. In contrast, the microstrip antenna as
described above allows directivity of the radio waves to
be properly maintained even if the antenna is disposed
on the surface of a metal or the like.
[0017] The through electrode 6 is disposed slightly off-
set from the center of the antenna radiation portion 4 in
the antenna substrate 3. This is done to achieve imped-
ance matching of the antenna. Specifically, since there
is zero potential at the center of the antenna radiation
portion 4, the electrode terminal of the IC chip is connect-
ed at a position slightly deviated from the center of the
antenna radiation portion 4, thereby achieving imped-
ance matching between the IC chip and the antenna.
[0018] The diameter of the cylindrical column of the
antenna radiation portion 4 is set to λ/2 when the wave-
length of the radio wave on the antenna substrate is λ.
Specifically, varying the dielectric constant of the antenna
substrate 3 changes a resonance frequency of the an-
tenna substrate 3. This, in turn, means that, by varying
the dielectric constant of the antenna substrate 3, the
diameter of the antenna radiation portion 4 can be selec-
tively varied. To state it another way, selecting the die-
lectric constant of the antenna substrate 3 (that is, se-
lecting the material of the antenna substrate 3) allows
the diameter of the antenna radiation portion 4 to be de-
termined. Herein, the diameter of the antenna radiation
portion 4 can be made small to build a small radio fre-
quency IC tag by making the dielectric constant of the
antenna substrate 3 large. The diameter of the antenna
radiation portion 4 made small, however, results in radi-

ation characteristics of the radio waves being aggravat-
ed. It is therefore desirable that the material of the an-
tenna substrate 3 be selected such that trade-off between
a smaller antenna substrate 3 and degraded radio wave
radiation characteristics is optimized. The diameter of
the antenna radiation portion 4 is thereby optimally es-
tablished.
[0019] Use of the radio frequency IC tag on a relatively
large-sized metal bar or metal pipe is herein assumed.
If, for example, the antenna substrate 3 having a dielectric
constant of 10 is selected with a special emphasis placed
on wave radiation characteristics rather than compact-
ness, the diameter of the cylindrical column of the anten-
na radiation portion 4 is 24 mm. At this time, a radio fre-
quency IC tag can be realized of a cylindrical column that
measures 36 mm in diameter and about 16.6 mm in
height. The height of the antenna radiation portion 4 is
set to a value more than a machining margin of a con-
trolled material (e.g., a metal bar or the like), on which
the radio frequency IC tag 1 is mounted.
[0020] FIGS. 2A and 2B are views showing a state in
which the radio frequency IC tag shown in FIGS. 1A
through 1C is mounted on a metal bar. FIG. 2A is a per-
spective view showing the appearance of the radio fre-
quency IC tag mounted on the metal bar. FIG. 2B is a
partial cross-sectional view taken along line B-B of FIG.
2A. Specifically, a hole with a desired diameter and a
desired depth is made in a metal bar 9. The radio fre-
quency IC tag 1 as configured as shown in FIGS. 1A
through 1C is then press-fitted into the hole. This allows
the radio frequency IC tag 1 to be stably secured in the
metal bar 9. At this time, the radio frequency IC tag 1 is
press-fitted into the hole until the head of the antenna
radiation portion 4 is substantially flush with a surface of
the metal bar 9. This eliminates the possibility that the
radio frequency IC tag 1 protrudes from the surface of
the metal bar 9. The radio frequency IC tag 1 can there-
fore be secured in the metal bar 9 even more stably.
When a reader (not shown) is then brought near to the
antenna radiation portion 4 of the radio frequency IC tag
1 secured in the metal bar 9, the reader can easily read
information stored on the IC chip 5 through transmission
and reception of radio waves between the reader and
the antenna radiation portion 4. Moreover, the diameter
of the antenna radiation portion 4 is relatively large to
ensure directivity covering radio waves going in wider
directions. The reader can therefore read data of the radio
frequency IC tag 1 easily over a relatively wide range.
[0021] The metal bar 9 may be ground or otherwise
machined after the radio frequency IC tag 1 has been
press-fitted into the metal bar 9. Meantime, the height of
the cylindrical column of the antenna radiation portion 4
in the radio frequency IC tag 1 is set to a level greater
than, and according to, the machining margin. Even if
the metal bar 9 is machined, therefore, the cylindrical
column of the antenna radiation portion 4 is left unma-
chined. As a result, the antenna characteristics are main-
tained. Even if the metal bar 9 is machined as necessary

5 6 



EP 1 622 069 B1

5

5

10

15

20

25

30

35

40

45

50

55

at an assembly stage of a structure, therefore, there is
no likelihood that the radio frequency IC tag 1 will become
disabled, enhancing usability.
[0022] The arrangements made for the radio frequen-
cy IC tag as described in the foregoing allows the IC tag
to be embedded in the metallic material as the controlled
material. This eliminates the possibility of the radio fre-
quency IC tag being peeled off the metallic material.
There is also relatively less chance of the radio frequency
IC tag being damaged through contact with other objects.
It is therefore possible to carry out communications stably
between the radio frequency IC tag and the reader at all
times. The information stored on the IC chip can therefore
be read accurately and positively.

<Embodiment 2>

[0023] FIGS. 3A and 3B are views showing a structure
of a radio frequency IC tag according to a second pre-
ferred embodiment of the present invention. FIG. 3A is
a top view. FIG. 3B is a cross-sectional view taken along
line C-C of FIG. 3A.
[0024] The structure of a radio frequency IC tag 11
according to the second embodiment differs from that of
the radio frequency IC tag 1 according to the first em-
bodiment in the following points only. Specifically, a
thread 12a is machined on the outer peripheral surface
of an outer casing 12’ and a plurality of mounting jig holes
13 are provided in the upper end surface of the outer
casing. The same material as in the first embodiment is
used for the outer casing 12’. Possible types of materials
include metal, such as iron, stainless steel, aluminum, or
the like.
[0025] The construction of the radio frequency IC tag
is exactly the same as that shown in FIGS. 1A to 1C. The
description of the radio frequency IC tag will therefore be
omitted.
[0026] FIGS. 4A and 4B are views showing a state in
which the radio frequency IC tag shown in FIGS. 3A and
3B is mounted on a metal bar. FIG. 4A is a perspective
view showing the appearance of the radio frequency IC
tag mounted on the metal bar. FIG. 4B is a fragmentary
cross-sectional view taken along line D-D of FIG. 4A.
Specifically, a thread groove having a desired diameter
and a desired depth is formed in a metal bar 9 in advance.
A mounting jig (not shown) is inserted in the mounting jig
holes 13 provided in the upper end surface of the outer
casing 12’ and the radio frequency IC tag 11 is then
screwed into the metal bar 9. Then, the radio frequency
IC tag 11 is secured in the metal bar 9 with a head of an
antenna radiation portion 4 being substantially flush with
a surface of the metal bar 9. This allows the radio fre-
quency IC tag 11 to be stably secured in the metal bar 9
without allowing the radio frequency IC tag 11 to protrude
from the surface of the metal bar 9. The metal bar 9 can
be machined in the same manner as in the first embod-
iment after the radio frequency IC tag 11 has been
screwed in the metal bar 9.

<Embodiment 3>

[0027] FIG. 5 is a view showing a radio frequency IC
tag mounted in a structure according to a third preferred
embodiment of the present invention. Specifically, a hole
21a having a desired diameter and a desired depth is
made in a head of a bolt 21 as a controlled material and
a radio frequency IC tag 22 is embedded in the hole 21a
for use with the bolt. An antenna 24 of the radio frequency
IC tag 22 includes a disk 24a having a diameter smaller
than that of the hole 21a. A connection wire 24b is ex-
tended from a center of the disk 24a and connected to
an electrode terminal of an IC chip 23. Another electrode
terminal of the IC chip 23 is connected to the bolt 21.
[0028] The distance between the disk 24a and the
electrode of the IC chip 23 is set to λ/4 when a wavelength
of the radio wave to be used on a sealing agent 25 (an-
tenna substrate) is λ. An antenna 24 as a monopole an-
tenna is configured as described in the foregoing. Radio
waves can then be radiated from the disk 24a located on
a surface portion of the head of the bolt 21.
[0029] The radio frequency IC tag 22 is secured in the
bolt 21 as below. Specifically, with the IC chip 23 and the
like housed in the hole 21a in the bolt 21, the disk 24a is
fixed at a position substantially flush with the surface of
the head of the bolt 21. Then, the sealing agent 25, such
as an epoxy resin or the like used as a semiconductor
packaging material, is injected into the hole 21a and then
cured.
[0030] When a reader (not shown) is brought near to
the bolt 21, the reader can relatively easily receive radio
waves from the antenna 24, thereby reading information
stored on the IC chip 23 without being affected by the
bolt 21 that may be made of metal.

<Embodiment 4>

[0031] FIG. 6 is a view of a radio frequency IC tag
mounted in a structure according to a fourth preferred
embodiment of the present invention. A stud bolt 31 is
herein used as a controlled material. Specifically, a radio
frequency IC tag 32 can be embedded in a head of a
part-fixing portion 31b of the stud bolt 31 by following the
procedure as described with reference to FIG. 5. When
a main body fixing portion 31a of the stud bolt 31 embed-
ded with the radio frequency IC tag 32 is fixed to a struc-
ture (not shown), an assembly member can be screwed
and mounted to the part fixing portion 31b. The specific
assembly member screwed together to the stud bolt 31
can then be identified and managed by reading informa-
tion stored in the radio frequency IC tag 32 fixed to the
head of the stud bolt 31.
[0032] According to the present invention, the function
offered by the IC tag may be protected intact even if a
surface of a metal pipe or a metal bar is reground or
otherwise machined after the radio frequency IC tag has
been mounted in the metal. The radio frequency IC tag
according to the present invention can be mounted in a
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metal material and effectively utilized in, for example, a
building structure or the like. Moreover, the radio frequen-
cy IC tag can be embedded in a bolt. It is therefore pos-
sible to control a mounting position and details of a part
in an engine, a machine tool, or other metallic equipment.
The radio frequency IC tag can therefore effectively sup-
port assembly work of complicated structures.
[0033] The radio frequency IC tags according to the
embodiments as described in the foregoing can be em-
bedded in a metal bar or a metal pipe through press-
fitting or screwing the tag until the tag is flush with a sur-
face of the metal bar or the metal pipe. The radio fre-
quency IC tag can therefore be secured to the metal bar
or the metal pipe without allowing the tag to protrude from
the surface of the metal bar or pipe. The radio frequency
IC tag can be effectively prevented from coming off or
being damaged during handling of the metal bar or the
like. Reliability in use of the radio frequency IC tag can
therefore be even more enhanced. In addition, the an-
tenna radiation portion is exposed on the surface of the
metal bar or the metal pipe. A high antenna directivity
can therefore be maintained to allow the antenna radia-
tion portion to receive radio waves accurately. The reader
can therefore read information stored on the radio fre-
quency IC tag even more accurately and positively.
[0034] According to the bolt with an IC tag according
to the embodiments as described in the foregoing, the
radio frequency IC tag is housed in the hole in the head
of the bolt. The radio frequency IC tag can therefore be
prevented from coming off from the bolt or being dam-
aged effectively.
[0035] The antenna of the radio frequency IC tag in-
cludes the disk disposed on the surface of the bolt head.
The distance between the electrode terminals of the IC
chip electrically connected to the disk through the con-
nection wire is set according to the wavelength λ of the
radio wave on the antenna substrate. When the antenna
constitutes a monopole antenna in this condition, the an-
tenna can receive radio waves accurately with high an-
tenna directivity maintained.

Claims

1. A radio frequency IC tag comprising: an IC chip (5)
having a plurality of electrode terminals for storing
information;
an antenna for transmitting wirelessly the informa-
tion stored on the IC chip (5);
an antenna substrate (3), on one surface of which
the IC chip (5) is mounted at a substantial center of
said one surface, and which substrate (3) has a
ground pattern formed on said one surface of the
antenna substrate (3) on which the IC chip is mount-
ed, the ground pattern surrounding the IC chip (5)
and being electrically connected to a first electrode
terminal of the IC chip for shielding radiation from
the antenna, said antenna substrate having a pre-

determined dielectric constant; and
an antenna radiation portion (4) mounted on the oth-
er surface of the antenna substrate (3) and electron-
ically connected to a second electrode terminal of
the IC chip;
characterized in that:

the tag has a metallic outer casing (2) accom-
modating therein the antenna substrate (3) and
the antenna radiation portion (4);
the antenna radiation portion (4) is formed into
a cylindrical column having a diameter set to λ/
2 when a wavelength of a radio wave to be used
on the antenna substrate (3) is λ and a head of
the cylindrical column of the antenna radiation
portion (4) is substantially flush with a cylindrical
head of the outer casing (2); and
the second electrode of the IC chip (5) termi-
nates within the cylindrical column of the anten-
na radiation portion (4).

2. The radio frequency IC tag according to claim 1,
wherein the metallic outer casing (2) has a cylindrical
outer surface or a threaded outer surface.

3. The radio frequency IC tag according to claim 1,
wherein the diameter of the antenna radiation portion
(4) is established based on the dielectric constant of
the antenna substrate (3).

4. The radio frequency IC tag according to claim 1,
wherein a height of the antenna radiation portion (4)
is set according to a machining margin of a controlled
material on which the radio frequency IC tag is
mounted.

Patentansprüche

1. Hochfrequenz-IC-Tag, umfassend:

einen IC-Chip (5) mit mehreren Elektrodenan-
schlüssen zum Speichern von Informationen;
eine Antenne zum drahtlosen Übertragen der
auf dem IC-Chip (5) gespeicherten Informatio-
nen;
ein Antennensubstrat (3), auf dessen einer
Oberfläche der IC-Chip (5) im Wesentlichen in
der Mitte der einen Oberfläche angebracht ist
und das ein Grundmuster aufweist, das auf der
einen Oberfläche des Antennensubstrats (3) ge-
bildet ist, auf der der IC-Chip angebracht ist, wo-
bei das Grundmuster den IC-Chip (5) umgibt
und mit einem ersten Elektrodenanschluss des
IC-Chips zum Abschirmen von Strahlung von
der Antenne elektrisch verbunden ist, wobei das
Antennensubstrat eine vorgegebene dielektri-
sche Konstante aufweist, und
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einen Antennenstrahlungsabschnitt (4), der auf
der anderen Oberfläche des Antennensubstrats
(3) angebracht ist und mit einem zweiten Elek-
trodenanschluss des IC-Chips elektronisch ver-
bunden ist;

gekennzeichnet dadurch, dass:

der Tag ein metallisches Außengehäuse (2) auf-
weist, in dem das Antennensubstrat (3) und der
Antennenstrahlungsabschnitt (4) untergebracht
sind;
der Antennenstrahlungsabschnitt (4) zu einer
zylindrischen Säule mit einem auf λ/2 gesetzten
Durchmesser gebildet ist, wenn eine Wellenlän-
ge einer auf dem Antennensubstrat (3) zu ver-
wendenden Funkwelle λ ist, und ein Kopf der
zylindrischen Säule des Antennenstrahlungs-
abschnitts (4) im Wesentlichen bündig mit ei-
nem zylindrischen Kopf des Außengehäuses (2)
ist; und
die zweite Elektrode des IC-Chips (5) innerhalb
der zylindrischen Säule des Antennenstrah-
lungsabschnitts (4) endet.

2. Hochfrequenz-IC-Tag nach Anspruch 1, wobei das
metallische Außengehäuse (2) eine zylindrische Au-
ßenfläche oder eine Außenfläche mit Gewinde auf-
weist.

3. Hochfrequenz-IC-Tag nach Anspruch 1, wobei der
Durchmesser des Antennenstrahlungsabschnitts
(4) basierend auf der dielektrischen Konstante des
Antennensubstrats (3) eingerichtet ist.

4. Hochfrequenz-IC-Tag nach Anspruch 1, wobei eine
Höhe des Antennenstrahlungsabschnitts (4) gemäß
einer Maschinenbearbeitungsgenauigkeit eines ge-
steuerten Materials, auf dem die Hochfrequenz-IC-
Tag angebracht ist, eingestellt ist.

Revendications

1. Étiquette à circuit intégré radiofréquence comportant
une puce IC (5) ayant une pluralité de bornes d’élec-
trode pour mémoriser des informations,
une antenne pour transmettre d’une manière sans
fil les informations mémorisées sur la puce à circuit
intégré (5),
un substrat d’antenne (3), la puce à circuit intégré
(5) étant montée sur une surface de celui-ci au ni-
veau d’un centre substantiel de ladite une surface,
et lequel substrat (3) a un motif de masse formé sur
ladite une surface du substrat d’antenne (3) sur la-
quelle la puce à circuit intégré est montée, le motif
de masse entourant la puce à circuit intégré (5) et
étant électriquement connecté à une première borne

d’électrode de la puce à circuit intégré pour faire
écran au rayonnement de l’antenne, ledit substrat
d’antenne ayant une constante diélectrique prédé-
terminée, et
une partie de rayonnement d’antenne (4) montée
sur l’autre surface du substrat d’antenne (3) et élec-
troniquement connectée à une seconde borne
d’électrode de la puce à circuit intégré,
caractérisée en ce que :

l’étiquette a un boîtier externe métallique (2) re-
cevant dans celui-ci le substrat d’antenne (3) et
la partie de rayonnement d’antenne (4),
la partie de rayonnement d’antenne (4) est for-
mée dans une colonne cylindrique ayant un dia-
mètre établi à λ/2 lorsque une longueur d’onde
d’une onde radio à utiliser sur le substrat d’an-
tenne (3) est égale à λ et une tête de la colonne
cylindrique de la partie de rayonnement d’an-
tenne (4) est sensiblement au même niveau
qu’une tête cylindrique du boîtier externe (2), et
la seconde électrode de la puce à circuit intégré
(5) se termine dans la colonne cylindrique de la
partie de rayonnement d’antenne (4).

2. Étiquette à circuit intégré radiofréquence selon la re-
vendication 1, dans laquelle le boîtier externe mé-
tallique (2) a une surface externe cylindrique ou une
surface externe filetée.

3. Étiquette à circuit intégré radiofréquence selon la re-
vendication 1, dans laquelle le diamètre de la partie
de rayonnement d’antenne (4) est établi sur la base
de la constante diélectrique du substrat d’antenne
(3).

4. Étiquette à circuit intégré radiofréquence selon la re-
vendication 1, dans laquelle une hauteur de la partie
de rayonnement d’antenne (4) est établie conformé-
ment à une marge d’usinage d’un matériau comman-
dé sur lequel l’étiquette à circuit intégré radiofré-
quence est montée.
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