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\§A)  optical  card  and  manufacturing  method  thereof. 
@  There  is  disclosed  a  novel  optical  card  comprising  a 
recording  medium  part,  which  is  composed  of  a  recording  layer 
for  recording  information  and  a  substrate,  having  formed  on  the 
recording  layer  side  of  the  recording  medium  part  a  protective 
plastic  substrate  and  having  the  substrate  of  said  recording 
medium  part  made  of  glass,  wherein  the  substrate  forming  a 
portion  of  the  recording  medium  part  has  little  risk  of 
deformation  such  as  warping  and  less  vulnerable  to  damage, 
hence  a  high  reliability  can  be  maintained  for  a  long  period. 

Also  disclosed  is  the.  method  of  manufacturing  the  optical 
card  of  the  present  invention  consisting  in  first  forming  the 
recording  medium  part,  composed  of  the  glass  substrate  and 
the  recording  layer  for  recording  information,  and  integrating 
this  recording  medium  part  with  a  plastic  substrate  by  insert 
molding  or  the  like  to  complete  the  optical  card  high  in  reliability 
as  mentioned  above  and  well  standardized  or  uniform  in  quality 
easily  and  efficiently. 
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Description 

OPTICAL  CARD  AND  MANUFACTURING  METHOD  THEREOF 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  an  optical  card  for 
recording,  reproducing  or  erasing  information  opti- 
cally  and  a  method  for  manufacturing  thereof. 

BACKGROUND  OF  THE  INVENTION 

10 

Optical  memory  is  expected  to  further  develop  as 
a  memory  means  of  a  high  density  and  high  capacity.  15 
As  the  optical  memory  now  in  practical  use,  the 
compact  disk,  video-disk  and  the  like  exclusively  for 
reproduction  is  known,  and  for  these  there  is  already 
a  large  market.  As  to  optical  disks  of  the  write 
once-type  and  rewritable  type,  too,  active  studies  20 
axe  being  made  in  various  fields  for  new  possibilities 
for  further  expanding  the  scope  of  application  for  the 
optical  memory. 

Meanwhile,  as  a  counterpart  of  the  aforemen- 
tioned  disk-like  optical  memory  improved  in  port-  25 
ability  there  is  known  a  card-like  optical  memory 
(hereinafter  called  "optical  card").  This  optical  card 
is  now  drawing  attention  for  its  features  as  optical 
memory,  as  a  novel  type  of  card  with  its  capacity 
possibly  far  exceeding  that  of  a  magnetic  cards  of  30 
the  conventional  type. 

The  optical  card  of  such  a  conventional  type  has  a 
recording  medium  part  11,  which  is  recordable, 
reproducible  or  erasable.  This  recording  medium 
part  1  1  is  composed  of  a  light  transmitting  substrate  35 
12  and  a  recording  layer  (not  shown)  formed  on  the 
back  of  this  light  transmitting  substrate  12.  On  this 
recording  medium  part  1  1  there  are  formed  rectili- 
near  guide  tracks  13...,  and  it  is  so  arranged  that  the 
information  bits  are  formed  along  these  guide  tracks  40 
13...,  or  the  formed  information  bits  are  erased  or  the 
recorded  information  is  reproduced  in  accordance 
with  the  information  bits  or  the  like. 

The  aforementioned  light  transmitting  substrate 
12  is  made  of  a  material  similar  to  that  of  a  card  45 
substrate  14,  and  normally  a  part  of  the  card 
substrate  14  made  of  a  plastic  is  utilized.  It  is  made, 
for  instance,  by  forming  predetermined  recesses 
and/or  protrusions  in  a  portion  of  the  back  of  the 
card  substrate  14,  and  after  forming  a  recording  50 
layer  on  the  recesses  and/or  protrusions  to  form  the 
recording  medium  part  11  with  guide  tracks  13... 
made  therein,  bonding  a  protective  substrate  to  the 
back  of  the  recording  layer  and  the  card  substrate 
14.  55 

It  is.  however,  often  the  case  that  the  optical  card 
is  carried  in  a  pocket  or  the  like.  Hence,  if  the  card 
substrate  14  is  made  of  a  plastic,  as  mentioned 
above,  it  is  often  the  case  that  the  card  substrate  14 
is  deformed  to  cause  warping  of  the  recording  60 
medium  part  11  as  it  is  used  for  a  long  time. 

In  such  a  case,  each  time  information  is  recorded, 
reproduced  or  erased,  it  is  difficult  to  have  the 

recording  medium  part  1  1  kept  within  the  range  of 
focal  depth  of  the  convergent  beam  which  is 
determined  by  the  focus  servo  control  unit  of  the 
card  reader.  Also,  since,  as  the  beam  is  focused 
through  the  card  substrate  14,  warping  of  the  card 
substrate  14  causes  aberration  of  the  convergent 
beam,  the  necessary  beam  diameter  is  difficult  to 
obtain. 

Further,  it  is  often  the  case  that  damage  is  caused 
to  the  recording  medium  part  11  of  the  card 
substrate  14  as  the  card  is  carried,  and  in  such  a 
case  bit  errors  such  as  misreading  of  the  signal  bits 
and  also  inability  of  forming  new  bits. 

SUMMARY  OF  THE  INVENTION 

It  is  a  primary  object  of  the  present  invention  to 
provide  an  optical  card  wherein  a  substrate  consti- 
tuting  a  part  of  a  recording  medium  part  thereof  is 
resistant  to  deformation  such  as  warping  due  to 
secular  changes  or  changes  in  temperature  and  also 
less  vulnerable  to  damage  as  the  substrate  is  high  in 
hardness,  that  is,  an  optical  card  which  can  allow 
proper  and  easy  focus  servo  control,  enable  obtain- 
ing  the  required  beam  diameter  and  is  improved  in 
safety  from  bit  errors  due  to  damage,  hence 
retaining  a  high  reliability  for  a  long  time. 

Another  object  of  the  present  invention  is  to 
provide  a  method  for  manufacturing  a  large  quantity 
of  such  optical  card  high  in  reliability  and  well 
standardized  or  uniform  in  quality  easily  and  effi- 
ciently. 

In  order  to  accomplish  the  aforementioned  ob- 
jects  the  present  invention  relates  to  an  optical  card 
comprising  a  recording  medium  part,  composed  of  a 
recording  layer  for  recording  information  and  a 
substrate,  and  a  protective,  plastic  substrate  formed 
on  the  recording  layer  side  of  the  recording  medium 
part,  the  substrate  of  the  aforesaid  recording 
medium  part  being  of  glass. 

The  aforementioned  glass  substrate  may  have 
formed  guide  tracks  in  its  surface. 

Also,  the  aforementioned  recording  medium  part 
and  the  plastic  substrate  may  be  bonded  to  each 
other  with  an  adhesive  layer  therebetween. 

The  method  for  manufacturing  the  optical  card 
described  above  consists  in  first  forming  the 
recording  medium  part,  composed  of  the  glass 
substrate  and  the  recording  layer  for  recording 
information,  and  then  injection  molding  a  plastic 
material  with  the  recording  medium  part  as  the  insert 
to  form  a  plastic  substrate  with  the  recording 
medium  part  embedded  therein. 

An  alternate  method  for  manufacturing  the  optical 
card  described  above  consists  in  first  forming  the 
recording  medium  part,  composed  of  the  glass 
substrate  and  the  recording  layer  for  recording 
information,  and  then  pressing  it  into  a  heated 
plastic  sheet  to  be  embedded  therein,  thus  integrat- 
ing  the  recording  medium  part  with  the  plastic 
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suostrate. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  sectional  view  of  an  optical  card  of 
the  present  invention  taken  along  the  line  A  -  A 
in  Fig.  3. 

Fig.  2  is  another  sectional  view  taken  along 
the  line  B  -  Bin  Fig.  3. 

Fig.  3  is  a  plan  view  of  the  aforementioned 
optical  card. 

Fig.  4  is  a  vertical  sectional  view  of  the  optical 
card  of  another  type. 

Fig.  5  is  a  plan  view  of  an  conventional  optical 
card. 

DESCRIPTION  OF  THE  EMBODIMENTS 

An  embodiment  of  the  present  invention  is 
described  below  with  reference  being  made  to 
Figs.  1-3. 

An  optical  card  of  this  invention  comprises  a 
protective,  plastic  substrate  1  as  the  back  layer,  a 
glass  substrate  3  as  the  surface  layer  and  the 
recording  layer  2  formed  between  the  plastic 
substrate  1  and  the  glass  substrate  3,  as  shown  in 
Figs.  1  and  2. 

The  aforementioned  glass  substrate  3  is  rectangu- 
lar,  as  seen  from  Fig.  3,  and  although  there  is  no 
particular  limitation  with  regard  to  its  material,  it  may 
preferably  be  made  of  a  kind  of  glass  easy  to 
reinforce  chemically  such  as  sodium  aluminosilicate 
glass.  On  the  underside  of  the  glass  substrate  3  are 
formed  rectilinear  recesses  and  protrusions  alter- 
nately  and  parallel  to  one  another.  The  recesses  are 
formed  approximately  0.05-0.2  u.m  deep  from  the  top 
of  the  protrusions.  The  width  of  the  recesses  is 
approximately  0.4-3  u.m,  while  that  of  the  protrusions 
is  approximately  0.8-5  urn. 

The  shape  of  the  glass  substrate  3  and  the 
direction  in  which  the  aforementioned  recesses  and 
protrusions  are  formed  may  be  determined  properly, 
not  limited  to  what  is  described  above. 

The  side  with  recesses  and  protrusions  of  the 
aforementioned  glass  substrate  3  is  laminated  with  a 
layer  of  predetermined  material  for  formation  of  a 
recording  layer  2  for  recording  information.  The 
parts  of  this  recording  layer  2  corresponding  to  the 
recesses  of  the  aforementioned  glass  3  are  guide 
tracks  4,  while  those  corresponding  to  the  protru- 
sions  are  recording  parts  5  where  the  information 
bits  are  formed. 

The  relationship  between  the  recesses  and  pro- 
trusions  of  the  glass  substrate  3  and  the  corre- 
sponding  guide  tracks  4  and  recording  parts  5  may 
possibly  be  reversed.  There  is  no  particular  limitation 
with  regard  to  the  kind  of  the  recording  layer  2.  An 
information  recording  medium  part  6  is  composed  of 
the  aforesaid  recording  layer  2  and  the  glass 
substrate  3. 

The  plastic  substrate  1  is  made  of  polycarbonate 
-esin,  acrylic  resin,  polystyrene  resin  or  epoxy  resin 

or  the  like,  is  rectangular  and  larger  in  dimensions 
than  the  glass  substrate  3.  This  plastic  substrate  1 
has  a  recess  1a  formed  in  the  central  part  thereof, 
and  in  this  recess  1a  the  recording  medium  part  6  is 

5  embedded  so  that  the  surface  of  the  glass  sub- 
strate  3  is  flush  with  that  of  the  plastic  substrate  1. 
Hence  the  bottom  of  the  aforementioned  recess  1a 
has  recesses  and  protrusions  matching  those  of  the 
recording  layer  2. 

10  With  the  optical  card  of  the  above  composition 
recording  of  information,  reproducing  or  erasing  of 
the  recorded  information  is  done  by  means  of  the 
predetermined  beam  incident  upon  the  recording 
layer  2  through  the  glass  substrate  3  with  the  guide 

15  track  4  as  reference. 
In  any  such  operation  focus  servo  controlling  can 

be  done  properly  and  easily,  for  the  recording 
medium  part  6  has  the  glass  substrate  3,  and  the 
guide  track  4  which  serves  as  reference  and  the 

20  recording  parts  5  are  both  defined  by  the  recording 
layer  2  formed  on  one  side  of  the  glass  substrate  3 
and,  further,  the  necessary  beam  diameter  is 
obtainable  and  there  is  an  improved  safety  from  bit 
errors. 

25  This  is  because  the  glass  substrate  3  has  little  risk 
of  deformation  such  as  warping  due  to  secular 
changes  or  changes  in  temperature  or  the  like  and 
also  has  a  high  hardness.  When  as  the  recording 
layer  2  a  magneto-optical  layer  made  of  some  rare 

30  earth  element  weak  to  oxygen  or  moisture,  the  glass 
substrate  3  less  in  permeability  to  oxygen  or  water 
than  plastics  is  better  suited  for  the  purpose. 

With  the  optical  card  of  this  kind  it  is  possible  to 
have  it  so  arranged  that  the  beam  is  directed  to  be 

35  incident  upon  the  recording  medium  part  6  compris- 
ing  the  glass  substrate  3  from  the  plastic  substrate  1 
side. 

Now,  the  method  of  manufacturing  the  aforemen- 
tioned  optical  card  is  described. 

40  First,  on  one  side  of  a  glass  plate  flat  on  both  sides 
recesses  and  protrusions  of  given  dimensions 
extending  rectilinearly  are  formed  alternately  and 
parallel  to  one  another  and  the  rectangular  glass 
substrate  3  is  thus  obtained.  Then,  the  recording 

45  layer  2  is  formed  on  the  side  with  recesses  and 
protrusions  of  the  glass  substrate  3  by  laminating  a 
layer  of  a  recording  material  to  thereby  form  the 
recording  medium  part  6.  Thereafter,  a  plastic 
material  is  injection  molded  with  the  recording 

50  medium  part  6  as  the  insert  to  form  the  plastic 
substrate  1  integral  with  the  recording  medium 
part  6  embedded  therein  with  its  surface  flush  with 
that  of  the  glass  substrate  3  and  the  optical  card  is 
thus  obtained. 

55  The  so-called  insert  molding  described  above, 
when  it  is  applied  to  the  manufacture  of  such  an 
optical  card,  enables  speedy  mass-production  of 
optical  cards  well  standardized  or  uniform  in  quality. 

An  alternative  method  of  manufacturing  optical 
SO  cards  consists  in  first  heating  a  plastic  material  of 

the  plastic  substrate  1  to  a  predetermined  range  of 
temperature,  then  pressing  the  recording  medium 
part  6  formed  in  a  like  way  thereinto  to  be  embedded 
therein  with  the  top  of  the  glass  substrate  3  exposed 

55  and  integral  with  the  plastic  substrate  1. 
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Another  embodiment  of  the  present  invention  is 
described  below  with  reference  being  made  to 
Fig.  4.  Parts  and  components  and  the  like  having  like 
functions  to  those  shown  in  Figs.  1  through  3  are 
referred  to  by  like  numerals  or  symbols  with 
explanation  thereof  omitted. 

The  optical  card  this  embodiment  relates  to  has  its 
glass  substrate  3  dimensioned  same  as  the  optical 
card  and  this  glass  substrate  has  formed  in  a  portion 
of  the  underside  thereof  recesses  and  protrusions. 
And  this  portion  with  recesses  and  protrusions  has 
formed  thereon  the  recording  layer  2  for  the 
recording  medium  part  6  to  be  formed  thereby.  The 
back  of  the  recording  medium  part  6  has  bonded 
thereto  a  protective,  plastic  substrate  8  in  flat  sheet 
form  and  dimensioned  substantially  same  as  the 
glass  substrate  3  by  means  of  an  adhesive  layer  7 
therebetween. 

The  optical  card  of  the  aforementioned  composi- 
tion  has  its  dimensions  determined  by  those  of  the 
glass  substrate  3.  For  manufacture  of  the  aforemen- 
tioned  optical  card,  first  recesses  and  protrusions 
are  formed  in  a  portion  of  the  back  of  the  glass 
substrate  3  and  then  the  recording  medium  part  6  is 
formed  by  laminating  a  recording  layer  thereon  and 
thereafter  the  plastic  substrate  8  is  bonded  to  the 
back  of  the  recording  medium  part  6  by  means  of  the 
adhesive  layer  7  therebetween. 

With  the  optical  card  of  this  composition,  too,  a 
high  reliability  is  attainable  as  with  the  aforemen- 
tioned  counterpart. 

As  described  above,  the  optical  card  of  the 
present  invention  has  the  recording  medium  part, 
composed  of  the  recording  layer  for  recording 
information  and  the  substrate,  and  the  protective, 
plastic  substrate  is  formed  on  the  recording  layer 
side  of  the  recording  medium  part,  and  features  that 
the  substrate  of  the  aforementioned  recording 
medium  part  is  made  of  glass. 

Hence,  the  type  of  optical  card,  in  which  the 
substrate  forming  a  portion  of  the  recording  medium 
part  is  resistant  to  deformation  such  as  warping  due 
to  secular  changes  or  changes  in  temperature  et 
cetera  and  also  less  vulnerable  to  damage  as  the 
substrate  is  high  in  hardness,  is  obtainable.  That  is, 
the  optical  card  so  obtained  allows  proper  and  easy 
focus  servo  control,  enabling  to  obtain  the  necess- 
ary  beam  diameter,  and  being  improved  in  safety 
from  damage-induced  bit  errors,  hence  a  high 
reliability  being  maintained  for  a  long  period,  is 
obtainable. 

The  aforementioned  glass  substrate  may  have 
formed  on  one  side  thereof  guide  tracks. 

By  this,  the  risk  of  bit  errors  et  cetera  can  further 
be  reduced  with  further  improvement  of  its  reliability. 

The  aforementioned  recording  medium  part  and 
the  plastic  substrate  may  as  well  be  bonded 
together  by  means  of  an  adhesive  layer  therebet- 
ween  and  in  this  case,  too,  an  optical  card  of  a  high 
reliability  is  obtainable. 

The  method  of  manufacturing  the  optical  card  of 
the  present  invention  consists  in  first  forming  the 
recording  medium  part,  composed  of  the  glass 
substrate  and  the  recording  layer  for  recording 
information,  then  injection  molding  a  plastic  material 

with  the  recording  medium  part  as  the  insert  so  as  to 
form  the  plastic  substrate  with  the  recording 
medium  part  embedded  therein  with  the  top  of  the 
glass  substrate  exposed. 

5  As  an  alternative  method  of  manufacturing  the 
optical  card  the  recording  medium  part,  composed 
of  the  glass  substrate  and  the  recording  layer  for 
recording  information,  may  be  formed  first,  then  the 
recording  medium  part  so  formed  may  be  pressed 

10  into  a  heated  plastic  material  to  be  embedded 
therein  and  integral  therewith. 

By  this  method,  too,  mass-production  of  the 
optical  card  well  standardized  or  uniform  in  quality 
and  high  in  reliability  can  be  done  easily  and 

15  efficiently,  this  resulting  in  a  marked  improvement  in 
productivity. 

The  invention  being  thus  described,  it  will  be 
obvious  that  the  same  may  be  varied  in  many  ways. 
Such  variations  are  not  to  be  regarded.:  as  a 

20  departure  from  the  scope  of  the  invention. 
There  are  described  above  novel  features  which 

the  skilled  man  will  appreciate  give  rise  to  advant- 
ages.  These  are  each  independent  aspects  of  the 
invention  to  be  covered  by  the  present  application, 

25  irrespective  of  whether  or  not  they  are  included 
within  the  scope  of  the  following  claims. 

Claims 
30 

1.  An  optical  card  comprising  a  recording 
medium  part  which  is  composed  of  a  recording 
layer  for  recording  information  and  a  substrate, 
and  a  protective,  plastic  substrate  is  provided 

35  on  the  recording  layer  side  of  said  recording 
medium  part,  and  the  substrate  of  said  recor- 
ding  medium  part  is  made  of  glass. 

2.  An  optical  card  according  to  claim  1, 
wherein  said  glass  substrate  has  formed 

40  thereon  guide  tracks. 
3.  An  optical  card  according  to  claim  1, 

wherein  said  recording  medium  part  and  said 
plastic  substrate  are  bonded  together  by 
means  of  an  adhesive  layer  therebetween. 

45  4.  A  method  of  manufacturing  an  optical  card 
consisting  in  first  forming  a  recording  medium 
part,  composed  of  a  glass  substrate  and  a 
recording  layer  for  recording  information,  and 
then  injection  molding  a  plastic  material  with 

50  said  recording  medium  part  as  the  insert  for 
forming  a  plastic  substrate  having  said  recor- 
ding  medium  part  embedded  therein  with  the 
top  of  said  glass  substrate  exposed. 

5.  A  method  of  manufacturing  an  optical  card 
55  consisting  in  first  forming  a  recording  medium 

part,  composed  of  a  glass  substrate  and  a 
recording  layer  for  recording  information,  and 
then  pushing  said  recording  medium  part  into  a 
heated  plastic  material  to  be  embedded  therein 

60  and  integral  therewith. 
6.  An  optical  data  storage  medium  in  the  form 

of  a  card  which  includes  a  substrate  (1)  of 
plastics  material  and  which  includes  a  data 
storage  portion  at  which  a  recording  layer  (2)  is 

65  sandwiched  between  a  surface  portion  of  said 

4 
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fjiaoiioa  ouustrtue  \\)  ana  a  reinrorcing  sud- 
strate  (3)  of  a  material  which  is  harder  than  said 
plastics  material. 

7.  An  optical  data  storage  medium  according 
to  claim  6  wherein  said  reinforcing  substrate  is  5 

iu 

1U 

o 

u 

3 

J 

embedded  in  the  surface  of  the  plastics 
substrate,  so  that  its  outer  surface  lies  substan- 
tially  flush  with  the  surrounding  portions  of  said 
plastics  substrate  surface. 
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