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RADIO TAG ANTENNA STRUCTURE FOR AN 
OPTICAL RECORDING MEDIUM AND A CASE 
FOR AN OPTICAL RECORDING MEDIUM WITH 

A RADIO TAG ANTENNA 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. application 
Ser. No. 10/999,690 ?led Nov. 30, 2004, noW pending, and 
hereby claims priority to Japanese Application No. 2004 
205829 ?led on Jul. 13, 2004 in Japan, the contents ofWhich 
are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] (1) Field of the Invention 

[0003] The present invention relates to a radio tag antenna 
structure for an optical recording medium, and a case for an 
optical recording medium With a radio tag antenna. Particu 
larly, the present invention relates to a technique suitable for 
use to an optical recording disk medium such as a DVD, a 
CD or the like. 

[0004] (2) Description of Related Art 

[0005] Enthusiastically developed is a radio tag system 
Wherein a reader/Writer transmits a high-frequency electro 
magnetic Wave, and a radio tag With an IC (Integrated 
Circuit) chip storing unique information therein receives the 
high-frequency electromagnetic Wave, and transmits the 
unique information to the reader/Writer. The radio tag is 
af?xed to a book, an article of commerce or the like. The 
unique information on an object af?xed the radio tag thereto 
is read out by a reader/Writer. Additionally, the unique 
information can be Written in the radio tag. The radio tag 
generally comprises an IC chip and an antenna. When the 
radio tag receives a high-frequency signal With the antenna, 
a recti?er integrated in the IC chip converts the high 
frequency signal into direct current components of about 3V 
(volt), and the IC chip performs signal processing and 
transmission processing With a poWer thereof. The fre 
quency used for the radio tag is, for example, a 13.56 MHZ 
band. In recent years, higher frequencies tend to be used 
such as a UHF band (900 MHZ band), a 2.45 GHZ band and 
the like. 

[0006] A dipole antenna of a ?at circuit type 110 having a 
half-Wave length (N2) of the radio signal is often used as the 
antenna of the radio tag, as shoWn in FIG. 18, for example. 
Reference numeral 60 denotes an IC chip having the antenna 
110, Which performs the signal processing and transmission 
processing. The radio tag generally has a commrmicable 
distance of about 1 m When the transmitted signal from the 
reader/Writer is at about 1 W (Watt) although it depends on 
the shape of the antenna or the poWer consumption inside the 
chip. When a UHF band is used, it is knoWn that the 
communicable distance can be increased from a 13.56 MHZ 
band or a 2.45 GHZ band. 

[0007] As knoWn techniques using a radio tag, there are 
techniques proposed in patent documents 1 to 4 beloW. 

[0008] The technique described in patent document 1 has 
an object to provide an article identi?cation mark With a 
burglarproo?ng function Which can be attached to any 
article, and an article management system using the article 
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identi?cation mark. For example, an antenna of the IC chip 
is circularly attached about the axis of rotation of a rotary 
disk such as a CD, a DVD or the like, thereby realiZing 
burglarproo?ng of an article such as a CD, a DVD or the like 
and distribution management While preventing unbalance of 
the rotation (irregularity in the rotation). 

[0009] The technique described in the patent document 2 
relates to an information recording medium and an infor 
mation recording medium driving apparatus. As shoWn in 
FIG. 1 of the patent document 2, for example, a security chip 
storing passWord information therein and an antenna for the 
chip are directly implanted along the circumference of the 
axis of rotation in a part (in the inner non-recording area of 
a CD-ROM) of a disk of CD-ROM, an RF reader/Writer of 
a non-contacting type having a passWord authenticating 
function is equipped to a device (CD device) Which Writes 
in and reads from the CD-ROM, and the RF reader/Writer of 
a non-contacting type reads out a passWord from the security 
chip of the CD-ROM mounted on the CD device. Only When 
the passWord authentication is successful, the security lock 
of the CD device is released to alloW the device to operate. 
Whereby, illegal copy of a music CD and the like can be 
prevented. 

[0010] The technique described in the patent document 3 
relates to an IC tag of a non-contacting type and a manu 
facturing method thereof. An object of the technique is to 
provide a tag of a non-contacting type, Which does not spoil 
the stability of an optical disk or the like at the time of 
high-speed rotation even if attached to an disk-like article 
such as an optical disk or the like, has excellent electrical 
ef?ciency even in communications With a reader, and can 
stably communicate With the same. The external shape of the 
non-contacting IC tag is formed almost circular or oval (for 
example, a doughnut-like shape covering the Whole surface 
of the optical disk), and can be attached to the surface of the 
optical disk. 

[0011] The technique described in the patent document 4 
relates to an article case With a resonant tag. An object of this 
technique is to make it dif?cult to illegally remove the 
resonant tag from an article case to Which the resonant tag 
is attached as a sensor. For example, the resonant tag is ?xed 
to a supporting plate having the same shape as the surface of 
a (article) containing case for a CD, the supporting plate is 
overlap on the case, and the containing case, the supporting 
plate and the resonant tag are together Wrapped in this state. 

[0012] [Patent Document 1] Japanese Patent Publication 
No. 2003-141650; 

[0013] [Patent Document 2] Japanese Patent Publication 
No. 2000-57296; 

[0014] [Patent Document 3] Japanese Patent Publication 
No. 2003-85502; and 

[0015] [Patent Document 4] Japanese Utility Model Pub 
lication No. HEI 5-23292 

[0016] When a surface (a surface on Which a label is 
attached) on the opposite side to the information reading 
surface (a surface on Which the laser beam is irradiated) is 
?aWed or scratched, the re?ective layer or the recording 
layer is apt to be damaged rather than the reading surface 
because the protective layer (dielectric layer) on this sur 
face’s side is very thin. For this, it is not preferable to 
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directly attach an antenna to the label surface of a CD. As 
disclosed in the above patent documents 1 through 3, it is 
general to attach a radio tag to the inner peripheral portion 
Where the recording layer is not formed. 

[0017] However, With respect to an optical recording 
medium such as a DVD or the like in Which a protective 
layer in almost the same degree as the protective layer on the 
information reading surface’s side is also formed on the 
label surface’s side like a DVD, attaching the antenna to the 
inner peripheral portion of the disk is not alWays the best 
Way. Additionally, a bending Work or the like of the antenna, 
Which is not easy, is required because the area of the inner 
peripheral portion of the disk to Which the antenna is 
attached is limited. An IC chip connected to the antenna has 
an impedance of about 500 Q (ohm). Since a general dipole 
antenna has an impedance of about 72 Q, their impedances 
do not match When the chip and the dipole antenna are 
connected as they are, Which causes a disadvantage that the 
communicable distance is deteriorated, for example. 

[0018] The above patent documents 1 through 3 disclose 
that a dipole antenna is formed on the inner portion of a CD 
or a DVD. This may cause a disadvantage that the commu 
nicable distance becomes very short or reading becomes 
impossible in the Worst case When the antenna is connected 
to an IC chip for a radio tag having high impedance. 

SUMMARY OF THE INVENTION 

[0019] In the light of the above disadvantages, an object of 
the present invention is to provide a technique Which is 
simple, is small-siZed but can secure required reading per 
formance. 

[0020] Therefore, the present invention provides a radio 
tag antenna structure for an optical recording medium com 
prising a dielectric member, an antenna pattern formed on 
one surface of the dielectric member, and a ground pattern 
formed on the other surface of the dielectric member and 
attached to a surface on the side from Which a laser beam 
does not come in of the optical recording medium symmetri 
cally having a metal layer re?ecting the laser beam and a 
dielectric layer for protecting the metal layer. 

[0021] The present invention further provides a radio tag 
antenna structure for an optical recording medium compris 
ing an antenna comprising a dielectric member, an antenna 
pattern formed on one surface of the dielectric member and 
a ground pattern formed on the other surface of the dielectric 
member, a part or the Whole of the antenna being implanted 
in a dielectric layer on the side from Which a laser beam does 
not come in of an optical recording medium symmetrically 
having a metal layer re?ecting the laser beam and the 
dielectric layer protecting the metal layer. 

[0022] The present invention still further provides a radio 
tag antenna structure for an optical recording medium hav 
ing an antenna structure comprising an antenna pattern on 
one surface of a dielectric member and a ground pattern on 
the other surface of the dielectric member, and attached to 
the optical recording medium having a dielectric layer and 
a metal layer on the side from Which a laser beam does not 
come in, Wherein the antenna pattern is formed on a surface 
of or inside the dielectric layer of the optical recording 
medium so that the metal layer of the optical recording 
medium is used as the ground pattern in the antenna struc 
ture. 
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[0023] The radio tag antenna structure for an optical 
recording medium may further comprise a ?at antenna 
member having the antenna pattern formed on one surface of 
the dielectric member, the ?at antenna member being 
implanted in the dielectric layer of the optical recording 
medium so that the other surface of the dielectric member of 
the ?at antenna member contacts With the metal layer of the 
optical recording medium. 

[0024] The present invention still further provides a radio 
tag antenna structure for an optical recording medium, 
Which is an antenna structure for a radio tag attached to an 
optical recording disk medium having a dielectric layer and 
a metal layer, Wherein a part or the Whole of an antenna is 
implanted in a portion of the dielectric layer on Which the 
metal layer is not formed in the optical recording disk 
medium. 

[0025] The optical recording disk medium may symmetri 
cally have the dielectric layer and the metal layer about an 
adhesive layer, and the antenna may be implanted in the 
adhesive layer on Which the metal layer is not formed in the 
optical recording disk medium. 

[0026] The antenna may be disposed on the dielectric 
layer at an inner peripheral portion of the optical recording 
disk medium. Alternatively, the antenna may be implanted in 
the adhesive layer at an inner peripheral portion of the 
optical recording disk medium. 

[0027] The antenna may be con?gured as a curved antenna 
having a curved shape along an inner periphery of the optical 
recording disk medium. 

[0028] The present invention still further provides a case 
for an optical recording medium Which has a dielectric layer 
and a metal layer and is attached an antenna for a radio tag 
to a portion of the dielectric layer on Which the metal layer 
is not formed, the case comprising a dielectric member 
disposed on an inner surface of the case at a position 
corresponding to a position at Which the antenna is attached 
When the optical recording medium is contained in the case. 

[0029] The present invention provides the folloWing 
effects and advantages. 

[0030] (1) Since a radio tag antenna is attached to the 
dielectric layer on the side on Which the laser beam is not 
irradiated of an optical recording medium symmetrically 
having a metal layer and the dielectric layer such as a DVD, 
it is possible to attach the antenna safely and easily Without 
damaging the metal layers (re?ective layer and recording 
layer) of the optical recording medium. Even When a large 
number of optical recording media have to be managed, it is 
possible to realiZe necessary management Within a short 
period of time. 

[0031] (2) Since a part or the Whole of the antenna is 
implanted in the dielectric layer of the optical recording 
medium, it is possible to manage each and every optical 
recording medium (manage the production, prevent bur 
glary, and so forth) by a reading device for a radio tag. As 
compared With a case Where the antenna is attached to the 
Wrapping of an optical recording medium as done hereto 
fore, it is possible to decrease the siZe of a reading system 
or the like Which collectively reads hundreds of or thousands 
of stacked optical recording media at a time, or detect the 



US 2007/0018893 A1 

situation Where an optical recording medium is pulled out 
from the case, for example, thereby to improve the security. 

[0032] (3) The antenna pattern is formed on the surface of 
or inside the dielectric layer of an optical recording medium 
so that the metal layer of the optical recording medium is 
used as the ground pattern of the antenna to con?gure a ?at 
antenna structure. Whereby, it is possible to secure the 
electric properties of the antenna, decrease the siZe of the 
antenna (realiZe a thin antenna structure), and decrease the 
cost. 

[0033] (4) A structure in Which the antenna is implanted in 
a dielectric layer portion (for example, an inner peripheral 
portion of a disk optical recording medium) on Which the 
metal layer is not formed alloWs the Whole thickness of 
stacked optical recording media to have a thickness obtained 
by multiplying the thickness of one optical recording 
medium With the number of the stacked optical recording 
media because no extra space generates betWeen the optical 
recording media, Whereby an increase in siZe of the reader/ 
Writer system can be suppressed (that is, alloWs the same 
system to read an increased number of optical recording 
media at a time). 

[0034] (5) A dielectric member (having a relative dielec 
tric constant of l or more, for example) is disposed at a 
position on the inner surface of a case for the optical 
recording medium corresponding to a position at Which the 
antenna of the optical recording medium is disposed When 
the optical recording medium is accommodated in the case 
so that the dielectric member contacts With the surface of the 
antenna attached to the optical recording medium. It is thus 
possible to shorten the Wavelength of the received signal, 
and reduce the siZe of the antenna. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIG. 1(A) is a schematic plan vieW of a DVD 
(Digital Versatile Disk) as being an optical recording disk 
medium for illustrating a radio tag antenna structure for an 
optical recording medium according to a ?rst embodiment of 
this invention; 

[0036] FIG. 1(B) is a schematic sectional vieW taken along 
line A-A of the DVD shoWn in FIG. 1(A); 

[0037] FIG. 2(A) is a schematic plan vieW of a DVD as 
being an optical recording disk medium according to a ?rst 
modi?cation of the radio tag antenna structure according to 
the ?rst embodiment; 

[0038] FIG. 2(B) is a schematic sectional vieW taken along 
line A-A of the DVD shoWn in FIG. 2(A); 

[0039] FIG. 3(A) is a schematic plan vieW of a DVD as 
being an optical recording disk medium according to a 
second modi?cation of the radio tag antenna structure 
according to the ?rst embodiment; 

[0040] FIG. 3(B) is a schematic sectional vieW taken along 
line A-A of the DVD shoWn in FIG. 3(A); 

[0041] FIG. 4(A) is a schematic plan vieW of a DVD as 
being an optical recording disk medium according to a third 
modi?cation of the radio tag antenna structure according to 
the ?rst embodiment; 

[0042] FIG. 4(B) is a schematic sectional vieW taken along 
line A-A of the DVD shoWn in FIG. 4(A); 
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[0043] FIG. 5(A) is a schematic plan vieW of a DVD as 
being an optical recording disk medium according to a 
fourth modi?cation of the radio tag antenna structure 
according to the ?rst embodiment; 

[0044] FIG. 5(B) is a schematic sectional vieW taken along 
line A-A of the DVD shoWn in FIG. 5(A); 

[0045] FIG. 6(A) is a schematic plan vieW of a DVD as 
being an optical recording disk medium according to a ?fth 
modi?cation of the radio tag antenna structure according to 
the ?rst embodiment; 

[0046] FIG. 6(B) is a schematic sectional vieW taken along 
line A-A of the DVD shoWn in FIG. 6(A); 

[0047] FIG. 7(A) is a schematic plan vieW of a CD as 
being an optical recording disk medium for illustrating a 
radio tag antenna structure for an optical recording medium 
according to a second embodiment of this invention; 

[0048] FIG. 7(B) is a schematic sectional vieW taken along 
line A-A of the CD shoWn in FIG. 7(A); 

[0049] FIG. 8(A) is a schematic plan vieW of a DVD as 
being an optical recording disk medium for illustrating 
another tag antenna structure for an optical recording 
medium according to the second embodiment of this inven 
tion; 

[0050] FIG. 8(B) is a schematic sectional vieW taken along 
line A-A of the CD shoWn in FIG. 8(A); 

[0051] FIG. 9(A) is a schematic plan vieW of a CD as 
being an optical recording disk medium in the case Where a 
monopole antenna is applied to the antenna attachment 
structure shoWn in FIGS. 7(A) and 7(B); 

[0052] FIG. 9(B) is a schematic sectional vieW taken along 
line A-A of the CD shoWn in FIG. 9(A); 

[0053] FIG. 10(A) is a schematic plan vieW of a CD as 
being an optical recording disk medium in the case Where a 
dipole antenna is applied to the antenna attachment structure 
shoWn in FIGS. 7(A) and 7(B); 

[0054] FIG. 10(B) is a schematic sectional vieW taken 
along line A-A of the CD shoWn in FIG. 10(A); 

[0055] FIG. 11 is a schematic plan vieW shoWing a modi 
?cation of the antenna shoWn in FIGS. 10(A) and 10(B); 

[0056] FIG. 12 is a schematic plan vieW shoWing a struc 
ture in Which a dummy chip (or another IC chip) is provided 
to the structure shoWn in FIGS. 10(A) and 10(B); 

[0057] FIG. 13 is a schematic plan vieW shoWing a struc 
ture in Which holes for Weight balance adjustment are 
formed in an inner peripheral portion of a dielectric member 
in the vicinity of an IC chip in the structure shoWn in FIGS. 
10(A) and 10(B); 

[0058] FIG. 14 is a schematic sectional vieW shoWing a 
structure of an antenna disposed in the inner peripheral 
potion of the dielectric member in the structures shoWn in 
FIGS. 9(A), 9(B), 10(A), 10(B) and 11 through 13; 

[0059] FIG. 15 is a schematic vieW shoWing an appear 
ance of a containing case for a DVD or CD, Where a 
dielectric member for the antenna provided to the DVD or 
CD is attached to the case; 














