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APPARATUS AND SYSTEM FOR AT LEAST 
RECORDING INFORMATION ON OR 

REPRODUCING INFORMATION FROM A 
CARD-SHAPED RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to an apparatus and a system 
for at least recording information on or reproducing infor 
mation from a card-shaped recording medium. 

[0003] 2. Related Background Art 

[0004] There have been a number of optical information 
recording/reproducing apparatus developed recently and 
adapted to use a recording medium such as an optical ?le or 
a compact disk. HoWever, attention is noW being paid to 
card-shaped optical information recording media (hereinaf 
ter referred to as optical cards) that are dimensionally small 
and hence easy to carry but have a large memory capacity. 
Optical cards are advantageous not only because they have 
a large memory capacity but also because they can be 
duplicated With ease at loW cost. Other advantages of optical 
cards include that they are Writing once type recording 
media and hence the information recorded thereon can 
hardly be altered fraudulently to make them highly reliable. 
A large storage capacity optical card can be made as small 
and lightWeight as a credit card and therefore there are 
anticipated a large demand for such optical cards. 

[0005] An optical card is a medium on Which information 
can be recorded by irradiating it With light and from Which 
information can be retrieved also by irradiating it With light. 
More speci?cally, a ?nely converged light spot is moved 
back and forth on the optical card to record information on 
and reproduce information from it. Information can be 
recorded in the form of roWs of optically detectable record 
ing pits by modulating the light spot according to the 
information to be recorded. Control techniques such as 
auto-focusing (hereinafter referred to as AF) control and 
auto-tracking (hereinafter referred to as AT) control are 
knoWn as means for accurately recording information in a 
predetermined region. With AT control, the light spot is 
positionally controlled in a direction perpendicular to its 
scanning direction on the surface of the optical card. AF 
control is used to positionally control the light spot in a 
direction vertical to the surface of the optical card. Of 
course, these control techniques are also required to repro 
duce information from optical card. 

[0006] In recent years, IC cards are also attracting atten 
tion because of the information security feature they have. 
TWo types of IC cards are knoWn to date; the contact type 
and the non-contact type. A non-contact type IC card 
requires the use of an electromagnetic Wave as medium for 
transmitting information from the IC card and a recording/ 
reproducing apparatus and vice versa. A pair of coils are 
arranged face to face betWeen the IC card and the apparatus 
to generate and receive an induced ?eld, Which ?eld is used 
as medium for transmitting information. An IC card typi 
cally comprises an IC chip and a coil arranged as laminate 
by using vinyl chloride or some other appropriate material 
for keeping them in shape and binding them together. It may 
or may not contain a poWer source, although battery-less 
type IC cards containing no poWer source for recording/ 
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reproducing operations are in the main stream because they 
can be made very thin and have a long service life (but they 
may contain a battery necessary for preventing the stored 
information from expiring). 

[0007] The applicant of the present patent application has 
invented a hybrid card having both the advantages of an 
optical card and those of an IC card and comprising a 
non-contact IC memory region and an optical recording 
region and also a hybrid reader/Writer for recording infor 
mation on and reproducing information from such a hybrid 
card and applied for patent for the invention in Japanese 
Patent Application No. 9-192366. 

SUMMARY OF THE INVENTION 

[0008] The object of the present invention is to provide an 
apparatus and a system adapted to at least record informa 
tion on or reproduce information from such a hybrid card. 
According to the invention, it is possible to realiZe an 
apparatus and a system With Which the focusing control and 
the tracking control of the optical beam irradiated on the 
optical recording region of a hybrid card is minimally 
affected by the electromagnetic induction that arises in the 
operation of storing information in or retrieving the infor 
mation stored in the IC memory region of the hybrid card. 

[0009] According to an aspect of the invention, the above 
object is achieved by providing an apparatus for at least 
recording information on or reproducing information from a 
card-shaped recording medium having an optical recording 
region including a track, an IC memory region and a 
communication antenna coil connected to the IC memory 
region, the apparatus comprising: 

[0010] an optical head unit for irradiating the optical 
recording region of the medium With a focused beam of light 
in order to at least record information on or reproduce 
information from it; 

[0011] a control circuit for eXerting at least tracking con 
trol or focusing control on the beam of light; 

[0012] an apparatus-side antenna coil arranged opposite to 
the antenna coil of the medium; 

[0013] a reader/Writer for at least storing information in or 
reading information from the IC memory region of the 
medium by Way of the apparatus-side antenna coil; and 

[0014] a processing circuit for controlling the operation of 
the optical head unit, the control circuit and the reader/ 
Writer; 

[0015] the processing circuit controlling the reader/Writer 
so as not to store information in nor read information from 
the IC memory region of the medium during the period 
Where the control circuit is eXerting at least tracking control 
or focusing control on the beam of light. 

[0016] According to another aspect of the invention, the 
above object is achieved by providing a system for at least 
recording or reproducing information comprising: 

[0017] a card-shaped recording medium including an opti 
cal recording region having a plurality of tracks, an IC 
memory region, a telecommunication antenna coil con 
nected to the IC memory region, the medium having an area 
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Where part of the optical recording region is overlapped by 
the antenna coil in a direction perpendicular to the surface of 
the medium; 

[0018] an optical head for irradiating a converged beam of 
light on the optical recording region of the medium for at 
least recording or reproducing information; 

[0019] a control circuit for eXerting at least tracking con 
trol or focusing control on the optical beam; 

[0020] an apparatus-side antenna coil disposed vis-a-vis 
the antenna coil of the medium; 

[0021] a reader/Writer for at least storing information in or 
reproducing information from the IC memory region of the 
medium by Way of the apparatus-side antenna coil; and 

[0022] a control circuit for controlling the operation of the 
optical head so as to at least record information in or 
reproduce information from an area of the optical recording 
region of the medium other than the area overlapped by the 
antenna coil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIGS. 1A and 1B are schematic plan vieWs of a 
hybrid card that can be used With an apparatus and a system 
according to the invention. 

[0024] FIG. 2 is a schematic illustration shoWing hoW 
information is stored in the IC memory region of a hybrid 
card and hoW information is read from the IC memory 
region. 
[0025] FIG. 3 is a schematic illustration of the con?gu 
ration of the optical recording surface of a hybrid card. 

[0026] FIG. 4 is a schematic illustration of an apparatus 
for recording information on and reproducing information 
from a hybrid card according to the invention. 

[0027] FIG. 5 is a schematic block diagram of an embodi 
ment of apparatus for recording and reproducing informa 
tion according to the invention. 

[0028] FIG. 6 is an exploded schematic perspective vieW 
of the optical head unit of the apparatus of FIG. 5. 

[0029] FIG. 7 is an enlarged schematic partial vieW of the 
optical recording surface of a hybrid card. 

[0030] FIG. 8 is a schematic block diagram of the tracking 
control and focusing control circuit of the apparatus of FIG. 
5. 

[0031] FIG. 9 is a schematic block diagram of the reader/ 
Writer of the apparatus of FIG. 5. 

[0032] FIG. 10 is a timing chart that can be used for the 
operation of the apparatus of FIG. 5. 

[0033] FIG. 11 is another timing chart that can be used for 
the operation of the apparatus of FIG. 5. 

[0034] FIG. 12 is a flow chart that can be used With the 
timing chart of FIG. 11 for the operation of the apparatus of 
FIG. 5. 

[0035] FIGS. 13A and 13B are schematic plan vieWs of 
another hybrid card that can be used With an apparatus and 
a system according to the invention. 
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[0036] FIG. 14 is a schematic cross sectional vieW of the 
hybrid card taken along line 14-14 in FIG. 13A. 

[0037] FIG. 15 is a schematic block diagram of another 
embodiment of apparatus for recording and reproducing 
information according to the invention. 

[0038] FIG. 16 is a schematic illustration of the optical 
pickup of the apparatus of FIG. 15. 

[0039] FIG. 17 is a flow chart that can be used for the 
operation of the apparatus of FIG. 15. 

[0040] FIGS. 18, 19A, 19B and 20 are schematic plan 
vieWs of other hybrid cards that can be used With an 
apparatus and a system according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0041] To begin With, a card-shaped recording medium 
(hereinafter referred to as hybrid card) having an optical 
recording region, an IC memory region and a communica 
tion antenna coil connected to the IC memory region and 
adapted to be used for the purpose of the invention Will be 
described. 

[0042] FIGS. 1A and 1B are schematic plan vieWs of such 
a hybrid card. FIG. 1A shows the side (front side) of the 
hybrid card Where the non-contact IC memory region is 
arranged While FIG. 1B shoWs the side (rear side) of the 
hybrid card Where the optical recording region is arranged. 

[0043] Firstly, the IC memory region of the hybrid card 
Will be described by referring to FIG. 1A. In FIG. 1A, 
reference numeral 100 denotes the hybrid card and reference 
numeral 101 denotes the IC memory region comprising a 
CPU, a memory and a poWer source. The IC memory region 
101 is connected to an antenna coil 102. The IC memory 
region 101 and the antenna coil 102 are incorporated as 
laminate so that they may be kept in shape and bound 
together. 
[0044] NoW, the principle underlying the operation of 
recording information in and reproducing information from 
the IC memory region 101 of a hybrid card 100 Will be 
described by referring to FIG. 2. In FIG. 2, reference 
numeral 101 denotes the IC memory region and reference 
numeral 102 denotes the antenna coil of the hybrid card, 
Which are identical respectively With the IC memory region 
101 and the antenna coil 102 of FIG. 9. Reference numeral 
120 denotes an antenna coil of an apparatus according to the 
invention that is electromagnetically coupled With the 
antenna coil 102 and reference numeral 121 denotes a 
reader/Writer of the apparatus to be used for the IC memory 
region. 
[0045] When recording information on the hybrid card, a 
radio frequency current With a frequency of several hundred 
kHZ is applied to the antenna coil 120 according to the 
recording command sent from the reader/Writer 121 for the 
IC memory region. As a result, the magnetic ?eld is sub 
jected to a change in the vicinity of the antenna coil so that 
a signal identical With the one applied to the antenna coil 120 
is induced in the antenna coil 102 of the hybrid card. The 
signal induced in the antenna coil 102 is taken into the IC 
memory region 101 that comprises a CPU, a memory and a 
poWer supply circuit, Which identi?es the Write command 
and the information to be recorded, Which information is 
then stored in the memory. 
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[0046] When reproducing information from the hybrid 
card, a reproduction command from the reader/Writer 121 
for the IC memory region is transmitted to the antenna coil 
102 of the hybrid card by Way of the antenna coil 120 of the 
reader/Writer 121 for the IC memory region as in the case of 
recording information and information is read from the 
speci?ed memory area of the IC memory region 101. The 
information that has been read is then modulated by an 
oscillator (not shoWn) of the IC memory region 101 and 
transmitted to the antenna coil 120 of the reader/Writer 121 
for the IC memory region by electromagnetic induction by 
Way of the antenna coil 102. The transmitted information is 
then demodulated by the reader/Writer 121 for the IC 
memory region. Thus, information can be recorded and 
reproduced by means of electromagnetic induction as 
described above brie?y. 

[0047] NoW, the optical recording region 103 of the hybrid 
card Will be described. Referring to FIG. 1B, an optical 
recording region 103 is arranged on the rear surface of the 
hybrid card 100. FIG. 3 is a schematic illustration of the 
con?guration of the optical recording region 103 of a hybrid 
card. Referring to FIG. 3, a large number of information 
tracks 2 and also a large number of tracking tracks 4 are 
arranged alternately on the recording surface of the optical 
recording region 103. Additionally, a home position 3 is 
provided in the optical recording region 103 to operate as a 
reference position When accessing any of the information 
tracks 2. Note that the information tracks 2 are denoted by 
2-1, 2-2, 2-3, . . . , the affixed number increasing as a 

function of the distance from the home position. Likewise, 
the tracking tracks arranged alternately With the information 
tracks 2 are denoted by 4-1, 4-2, 4-3. The tracking tracks are 
used as so many guides in the AT control operation for 
controlling the light spot so as not to deviate from the target 
information track When scanning the information track for 
recording or reproducing information. 

[0048] The AT control operation is an operation performed 
by a servo control circuit to detect any deviation (AT error) 
of the light spot produced by the optical head unit from the 
target information track and feed back the detected deviation 
to the tracking actuator that drives the objective lens along 
the tracking direction. In other Words, the objective lens is 
driven to move along the tracking direction (D-direction) 
relative to the optical head unit itself so that the light spot 
may not deviate from the target information track. 

[0049] The AF control operation is an operation conducted 
on the objective lens in order to make the light spot to shoW 
an appropriate siZe (focused) on the recording surface of the 
hybrid card during the scanning of the information tracks 
With the light spot. With the AF control operation, any 
deviation (AF error) of the light spot produced by the optical 
head unit from a focused condition is detected and the 
detection signal representing the detected error is fed back to 
the focus actuator for driving the objective lens along the 
optical aXis of the lens so that the light spot may be focused 
on the recording layer of the hybrid card by moving the 
objective lens relative to the optical head unit main body. 

[0050] FIG. 4 is a schematic illustration of a hybrid 
reader/Writer 122 for recording information on and repro 
ducing information from a hybrid card 100, or an informa 
tion recording medium, having a con?guration as described 
above and comprising an optical recording region 103, an IC 
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memory region 101 and an antenna coil 102 as illustrated in 
FIGS. 1A and 1B. HoW information is recorded in and 
reproduced from the IC memory region 101 is already 
described above. Referring noW to FIG. 4, reference 
numeral 104 denotes a card carrying table (hereinafter 
referred to as card holder) for receiving a hybrid card 100 
and holding it in position. An antenna coil 120 is arranged 
in the card holder 104 and connected to the reader/Writer 121 
for the IC memory region. Reference numeral 501 denotes 
an optical head unit and reference numeral 502 denotes an 
optical recording/reproduction controller. 

[0051] The hybrid card 100 is placed on the card holder 
104 With its front surface facing the card holder 104 so that 
the antenna coil 102 in the hybrid card 100 is located 
vis-a-vis the antenna coil 120 of the card holder 104 Whereas 
the optical recording region 103 of the hybrid card 100 is 
located vis-a-vis the optical head unit 501. The hybrid card 
is brought to its proper position along the arroW in FIG. 4 
until it abuts the card holder 104. The antenna coil 102 in the 
hybrid card 100 and the antenna coil 120 in the card holder 
104 are closely coupled With each other and hence infor 
mation can be recorded in or reproduced from the IC 
memory region according to a recording command or a 
reproducing command (Whichever appropriate) from the 
reader/Writer 121 for the IC memory region at any time 
under this condition. 

[0052] Similarly, information can be recorded in or repro 
duced from the optical recording region 103 by Way of the 
optical head unit 501 according to a recording command or 
a reproducing command (Whichever appropriate) from the 
optical recording/reproduction controller 502 at any time 
under this condition. HoW information is recorded in and 
reproduced from the optical recording region 103 is already 
described above. A remarkable feature of such a reader/ 
Writer 122 is that it is provided With independent reader/ 
Writer units to be used respectively for the optical recording 
region 103 and the IC memory region 101 of a hybrid card 
so that both the optical information and the electronic 
information are accessible simultaneously. 

[0053] With such a hybrid card that utiliZes electromag 
netic induction to exchange information and supply poWer in 
a manner as described above, the electromagnetic induction 
used for recording information in and reproducing informa 
tion from the IC memory region can affect the AT /AF control 
operation for driving the objective lens by means of a coil 
and a magnet arranged in an actuator. 

[0054] According to the invention, an apparatus and a 
system for at least recording information on or reproducing 
information from a recording medium according to the 
invention incorporates either of the improvements listed 
beloW in order to minimiZe the in?uence of electromagnetic 
induction. 

[0055] (1) No information is stored in nor read from the 
IC memory region of the recording medium While at 
least a tracking control operation or a focusing control 
operation is under Way. 

[0056] (2) The optical head unit is so controlled as to at 
least record information in or reproduce information 
from the optical recording region of the recording 
medium eXcept the area Where it is overlapped by the 
antenna coils. 




















