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　　 Abstract　With no preformatted serv o g roove structure and simple linear mov ing instead o f con-

ventional disc ro ta tion, a new erasable magne to optical card ( MOC) is pr esented. Its data a re w ritten in

tracks which are parallel to the width o f the ca rd. It possesses the advantages of MO disc e rasability and

optical ca rd po r tability. As th e defocus to ler ance o f± 10μm for focus serv o system is set up, the MOC

sto ra ge system is low-cost and has a good po tential markets in medium capacity sto rag e fields.
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　　 As the indust riali zed nations o f the w o rld move further into the info rmation age, the sto rag e

and dist ribution o f info rmation become mo re impor tant. Advanced magneto optical storage tech-

nolog y is developed rapidly in the informa tion memory tech nolo gical fields. It po ssesses high reli-

able, high data densi ty , la rg e storage capacity, long lifetime, erasability and rew ri tabli ty. Its

erasable times are mo re than one million, and the price of unit data by te is low. Al though close to

st rong magnetic field, i t s reco rding info rmation is sti ll reliable. MO disc storag e techno log y, as the

most wide application of MO storage technolog y, has been w idely used in the large scale info rma-

tion sto rage fields.

How ever, in MO disc sto rag e sy stem, the needs of high precision mechanical and optical con-

figuration, precision serv o sy stem, and the needs of precision prefo rmat ted servo g roove structure

befo re data w rit ten in MO disc, have made i ts sto rag e system very expensiv e. In medium capaci ty

fields, optical memo ry card w hich has the advantage o f po rtabili ty and low-cost, has been used in

many aspects, but i ts unerasable property limi ts i t s use. In low capaci ty fields, erasable integ rated

ci rcui t ca rd and magnetic st rip ca rd has been developed
[1 ] , but the low capaci ty limits i ts applica-

tion fields.

For these reasons, w e develop a new type of magneto optical card and its sto rag e system. It

possesses the advantag es o f MO stroage techno logy and optical ca rd po rtabi li ty , and i t is low-

cost. The detai led info rmation
[2 ]

comparision is show n in Table 1.

1　 Structure of MO Card and Its Principle
The standa rd card sizes is∶ 54 mm× 85. 5 mm , the ef fectiv e reco rding area is 35 mm× 70

mm, the info rmation uni t is taken up 3μm× 10μm. Acco rding to this, the MO ca rd capacity is

about 10 MB. The unreco rded MO ca rd need not contain a prefo rmat ted serv o g ro ove st ructure.

Data are w ri t ten in t racks tha t run parallel to th e width of the card. A set of tracks consti tutes a
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block ( st ripe) , w hich is the unit fo r one t ransaction, 1 kB capaci ty fo r user. It is po ssible to assign

info rmation of a speci fic classification to di fferent st ripes.

Table 1　 Compar ision of all kinds of memory cards

Ca rd Mag . ca rd IC card Optica l card MO card

Sizes /mm2 54× 85. 5 54× 85. 5 54× 85. 5 54× 85. 5

Capacity /B 200 8 k 2 M～ 8 M 10 M～ 20 M

Writing Magnetic Mag. /Ele. Ba tch process La ser

Reading Magnetic Mag. /Ele. La ser La ser

Era sability Yes Yes No Developing

Price /RMB 5～ 10 Yuan 200～ 500 Yuan 20～ 500 Yuan 50～ 100 Yuan

　　 As the depth of focus is increased, the configuration o f linear moving serv o system is much

more simple than the MO disc rotation system.

The speed o f read /w ri te is relatively low , which wil l decrea se the laser power, and make the

MOC sto rag e system low-co st. The unreco rded MO card need no prefo rmat ted servo g roove. It is

pre-reco rding using pho toli thog raphic process w hich allow s i t to be duplicated in la rg e quanti ties.

The surface la yer o f the card is cor respond to serv o g roove in MO disc sto rag e system. The sur-

face lay er of the card is co rrespond to serv o g roove in MO disc storage system. The surface la yer

o f the card is co rrespond to serv o g ro ove in MO disc sto rage system. The medium layer dist ribu-

tion is t ranspa rent subst rate PC∥ Cr∥ SiN∥ MO∥ SiN∥ Al.

Speci fica tions of MO ca rd:

　　 Sizes: 54. 0 mm× 85. 5 mm× 1. 2 mm

　　 Capaci ty: 10. 0 MB

　　Write speed: 200 B /s

　　 Interface: SCSI

　　Obj. lens N A: 0. 195

　　 Depth of focus: 10. 0μm

Reco rding a rea: 35 mm× 70 mm

Track pi tch: 10μm

Read speed: 1. 6 kB /s

W aveleng th: 780μm

Spo t diameter: 2. 0μm

2　 Design for MO Card Optical Head
An unfo lde magneto optical ca rd read /w ri te optical head is i llust rated in Fig . 1. Optical head

is a spli t ting st ructure. The reflecto r and object lens can be moved wh en a track is w rit ten / read,

and the laser-spot scans the t rack to detect the ampli tude of the ref lected ligh t. Af ter a t rack w ri t

Fig. 1　 Optical Head fo r M OC

ten /read, the MO ca rd moves so that the nex t t rack can be

done. If the movement o f the card o r the tracks are not pa rallel ,

the read out signal will be deg ra ted. To co rrect this, serv o sys-

tem must adjust the object lens to focus laser beam on right in-

formation lay er.

The optical head picks up signal by use o f 3 beams princi-

ple. The main center beam 0 g rade is used to read /w ri te da ta,+

1 and - 1 g rades are used to follow the t racks of the info rma-
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tion. One track is consti tuted by 2μm MO medium and 8μm Cr. In order to utili ze the pow er of

the semiconducto r ef ficaciously, a co llimating lens has been optimum designed for read out signal.

The inf luences of wavef ront aberration (W 20 ,W 31 ,W 40 ) of objects lens to the read out signal ( 3

Dimension) have been receiv ed. In this case: W 20≤ 0. 05, the Strehl intensi ty ratio is mo re than 0.

8. So this optical head can be used to pick up MO signal
[ 3]
.

3　 Read /write System SCSI Interface
The techno logy of MO card w ri ting and reading is simila r to the MO disc sto rag e system. Us-

ing MO card as an ex ternal sto rag e medium , the data t ransfer betw een ca rd w ith computer( CPU )

acco rding to standard SCSI interface principle.

4　 Conclusion
By using the MO card reco rding medium which does no t suf fer any surface defo rmation af ter

the recording process, w e obtain a defocus to lerance of± 10μm for focus serv o system. Because of

the increase of the focus depth and the laser beam size, the cost of the focus serv o and the t racking

system will be decreased g rea tly. This is at the expense o f the decrease of the read /w ri te speed.

MO card wi th no preforma tted servo g roove st ructure and simple linear moving instead of conven-

tional optical disc ro tation has made i ts st roage system low-co st. With th e increase of the stabi li-

ty , and the decrease of the co st, MO card read /w rite device as the book-sizes sto rag e sy stem will

be widely used in many departments and fields fur therly.
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新型的磁光卡存储系统*

杨华军* *　　罗　毅　　王　华
(电子科技大学应用物理系　成都　 610054)

【摘要】　提出了一种无预刻伺服槽结构的新型可擦式磁光卡 ,以简单的线性移动代替传统的光盘

旋转方式 ,其数据记录于平行于磁光卡长的一侧的信道上。磁光卡既具有磁光盘的可擦重写性能又具有

光卡的便携式特点。 由于离焦容差为 10μm的聚焦伺服系统已在实验中建立 ,决定了磁光卡存储系统

成本低兼并且在中等容量存储领域具有极大的市场前景。
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