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A New Magneto Optical Card Storage System

Yang Huajun Luo Yi Wang Hua
(Dept. Applied Physics, UEST of China Chengdu 610054)

Abstract With no preformatted servo groove structure and simple linear moving instead of con-
ventional disc rotation,a new erasable magneto optical card (MOC) is presented. Its data are written in
tracks which are parallel to the width of the card. It possesses the advantages of MO disc erasability and
optical card portability. As the defocus tolerance of == 104 m for focus servo system is set up,the MOC
storage system is low—cost and has a good potential markets in medium capacity storage fields.
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As theindustrialized nations of the world move further into the information age, the storage
and distribution of information become more important. Advanced magneto optical storage tech—
nology is developed rapidly in the information memory tech nological fields. It possesses high reli-
able, high data density, large storage capacity, long lifetime, erasability and rewritablity. Its
erasable times are more than one million, and the price of unit data byteis low. Al though close to
strong magnetic field,its recording information is still reliable. M O disc storage technology, as the
most wide application of MO storage technology, has been widely used in the large scale informa—
tion storage fields.

However,in MO disc storage system, the needs of high precision mechanical and optical con—
figuration, precision servo system, and the needs of precision preformatted servo groove structure
before data written in MO disc,have made its storage system very expensive. In medium capacity
fields, optical memory card which has the advantage of portability and low —cost, has been used in
many aspects, but its unerasable property limits its use. In low capacity fields, erasable integrated
circuit card and magnetic strip card has been developed[l] ,but the low capacity limits its applica—
tion fields.

For these reasons, we develop a new type of magneto optical card and its storage system. It
possesses the advantages of MO stroage technology and optical card portability, and it is low—

cost. The detailed information”’ comparision is shown in Table 1.

1 Structure of MO Card and Its Principle

The standard card sizes is* 54 mm<X 85. 5 mm, the effective recording area is 35 mm< 70
mm, the information unit is taken up 3# m< 10% m. According to this, the MO card capacity is
about 10 MB The unrecorded MO card need not contain a preformatted servo groove structure.

Data are written in tracks that run parallel to the width of the card. A set of tracks constitutes a
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block (stripe), which is the unit for one transaction, 1 kB capacity for user. It is possible to assign

information of a specific classification to different stripes.

Table 1 Comparision of all kinds of memory cards

Card Mag. card IC card Optical card MO card
Sizes /mm? 54K 855 54 85.5 5K 85.5 54< 85.5
Capacity /B 200 8k 2M~ 8M 10 M— 20 M

Writing M agnetic Mag. /Ele. Batch process Laser

Reading M agnetic Mag. /Ele. Laser Laser
Erasability Yes Yes No Developing
Price/RM B 5~ 10 Yuan 200~ 500 Yuan 20~ 500 Yuan 50~ 100 Yuan

As the depth of focus is increased, the configuration of linear moving servo system is much
more simple than the MO disc rotation system.

The speed of read /write is relatively low , which will decrease the laser power, and make the
MOC storage system low-—cost- The unrecorded MO card need no preformatted servo groove. It is
pre—recording using photolithographic process which allows it to be duplicated in large quantities.
The surface layer of the card is correspond to servo groovein MO disc storage system. The sur—
face layer of the card is correspond to servo groovein MO disc storage system. The surface layer

of the card is correspond to servo groove in MO disc storage system. The medium layer distribu—
tion is transparent substrate Pc/ Cv/ SN/ MO/ SN/ AL
Specifications of MO card:

Sizes 54. 0 mm< 85 5 mm< 1. 2 mm Recording area 35 mm< 70 mm
Capacity. 10.0 MB Track pitch: 104 m

Write speed 200 B/s Read speed 1. 6 kB/s

Interface SCSI W avelength: 7804 m

Obj. lens NA: 0. 195 Spot diameter 2 0 m

Depth of focus 10. 0* m

2 Design for MO Card Optical Head
An unfolde magneto optical card read /write optical head is illustrated in Fig. 1. Optical head
is a splitting structure. The reflector and object lens can be moved when a track is written/read,
and the laser-spot scans the track to detect the amplitude of the reflected light. After a track writ
MO. signal  Opt. card ]_ ten /read, the MO card moves so that the next track can be

done. If the movement of the card or the tracks are not parallel,

' 1/2
Wave P.b.s. L. d

[6] tem must adjust the object lens to focus laser beam on right in—

the read out signal will be degrated. To correct this, servo sys—

formation layer
The optical head picks up signal by use of 3 beams princi-
ple. The main center beam 0 grade is used to read/write data,+

Fig. 1 Optical Head for M OC I and — 1 grades are used to follow the tracks of the informa-
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tion. One track is constituted by 2 m MO medium and 8% m Cr. In order to utilize the power of
the semiconductor efficaciously, a collimating lens has been optimum designed for read out signal.
The influences of wavefront aberration (W2 ,W31,Was0) of objects lens to the read out signal (3
Dimension) have been received. In this case Wa< 0. 05, the Strehl intensity ratio is more than 0.

8 So this optical head can be used to pick up MO signall3].

3 Read/write System SCSI Interface
The technology of MO card writing and reading is similar to the MO disc storage system. Us—
ing MO card as an external storage medium, the data transfer between card with computer(CPU)

according to standard SCSIinterface principle.

4 Conclusion

By using the M O card recording medium which does not suffer any surface deformation after
the recording process,we obtain a defocus tolerance of = 104 m for focus servo system. Because of
the increase of the focus depth and the laser beam size, the cost of the focus servo and the tracking
system will be decreased greatly. This is at the expense of the decrease of the read/write speed.
MO card with no preformatted servo groove structure and simple linear moving instead of conven—
tional optical disc rotation has made its stroage system low-cost. With the increase of the stabili—
ty,and the decrease of the cost, MO card read /write device as the book-sizes storage system will
be widely used in many departments and fields furtherly.
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