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(57) ABSTRACT 

A method of manufacturing a small, thin card-type storage 
device is capable of easily manufacturing a frame for the 
storage device from a variety of resin materials Without 
molding a very thin recessed bottom of the supporter. The 
method prepares a card-type support frame member from 
resin and a sheet material, cuts the sheet material into the 
siZe of the support frame member, to form a support sheet, 
bonds the support sheet to a bottom surface of the support 
frame member, to form a frame, and ?ts a memory module 
to be ?xed in an opening of the support frame member in the 
frame, thereby completing the card-type storage device. 
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METHOD OF MANUFACTURING CARD-TYPE 
STORAGE DEVICE AND CARD-TYPE STORAGE 

DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method of manu 
facturing a card-type storage device and a card-type storage 
device. In particular, the present invention relates to a 
technique for facilitating a manufacturing a frame that 
supports a semiconductor memory, and for enabling the 
storage device itself to indicate contents stored in the storage 
device, in a thin type card-type storage that incorporates a 
semiconductor memory. 

[0003] 2. Description of the Background Art 

[0004] FIGS. 1 and 2 shoW the structure of a conventional 
standard card-type storage device, in Which FIG. 1 is a 
perspective vieW and FIG. 2 a sectional vieW. 

[0005] This type of storage device is disclosed in, for 
example, US. Pat. No. 5,550,709. 

[0006] A conventional technique for manufacturing such a 
card-type storage device injection-molds a card-type frame 
111 of solid body from plastic. The frame 111 has an opening 
111a to receive a memory module 113. The memory module 
113 has a semiconductor memory 113a and a ?at electrode 
113b and is ?tted into the opening 111a of the frame 111 to 
be ?xed such that the ?at electrode 113b is eXposed. 

[0007] Above-mentioned conventional technique for 
manufacturing the car-type storage device, hoWever, has the 
folloWing problems. 

[0008] Apparatuses such as digital cameras that employ 
card-type storage devices are becoming smaller, and there 
fore, the card-type storage devices are required to be smaller 
and thinner. In the thin storage device of FIGS. 1 and 2, the 
frame 111, Which is injection-molded into solid body, must 
have a very thin recessed bottom 111b under the opening 
111a for receiving the memory module 113. To form such a 
thin bottom 111b, a precision metal mold must be prepared 
through difficult processes, and the inside of the metal mold 
must be kept under a loW pressure When injecting resin into 
it. This complicates the structure of a molding mechanism 
and makes the resin injection Work dif?cult. 

[0009] There is a risk of inj ection-molding the thin bottom 
111b into an unWanted shape depending on resin material 
used for the frame 111. More particularly, to correctly form 
the thin bottom 111b, molten resin must be injected into the 
corners of a metal mold. To achieve this, the resin must be 
heated to reduce the viscosity thereof and must be injected 
into the injection point of the metal mold With great pres 
sure. At this time, hoWever, the resin Will burn due to 
frictional heat if the resin has loW heat resistance. If heat 
resistive resin is used to avoid the problem, it may deform 
the thin bottom 111b because the heat-resistive resin has 
high viscosity. 

[0010] There are only limited resin materials that may 
correctly form a card-type frame having a thin recessed 
bottom. Such materials include MULTIRON TN-3813-B of 
Teij in Chemical Company. This resin material, hoWever, has 
limited applications because it is incapable of forming 
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transparent or translucent card-type frame that Withstands a 
high temperature of 100 degrees centigrade or higher. 

[0011] In this Way, the conventional technique is hardly 
capable of manufacturing thin, small card-type storage 
devices having a thin recessed bottom 111b. 

[0012] Making a card-type storage device With transparent 
or translucent material provides an advantage to shoW an 
image printed on the storage device to a user so that the user 
may easily recogniZe the contents of information stored 
therein, as a characteristic of above mentioned card-type 
storage device. HoWever, the conventional technique alloWs 
only limited materials to form card-type frame 111 of solid 
body. Accordingly, the conventional technique is unable to 
freely form transparent or translucent card-type storage 
devices to meet various applications for card-type frame 
thereof. 

SUMMARY OF THE INVENTION 

[0013] An object of the present invention is to provide a 
method of manufacturing a small, thin card-type storage 
device, capable of easily manufacturing a frame for the 
storage device from a variety of resin materials Without 
forming a very thin recessed bottom of the frame. 

[0014] Another object of the present invention is to pro 
vide a card-type storage device enabling the storage device 
to indicate contents stored therein. 

[0015] In order to accomplish the objects, the present 
invention forms a card-type storage device frame With a 
sheet and a support frame member. The sheet and support 
frame member may be made of transparent or translucent 
material. 

[0016] More precisely, one aspect of the present invention 
provides a method of manufacturing a card-type storage 
device, including the steps of (a) preparing a card-type 
support frame member having an opening, (a‘) preparing a 
sheet material, (b) cutting the sheet material into the siZe of 
the support frame member, to form a support sheet, (c) 
bonding the support sheet to a bottom surface of the support 
frame member, to form a frame, and (d) ?tting a memory 
module to be ?Xed in the opening of the support frame 
member in the frame. The memory module has at least one 
semiconductor memory sealed therein on a ?rst surface of 
the memory module and a ?at external terminal eXposed on 
a second surface of the memory module. The memory 
module is ?tted in the opening of the support frame member 
in the frame such that the second surface thereof aligns With 
a top surface of the frame. 

[0017] Another aspect of the present invention provides a 
method of manufacturing a card-type storage device, includ 
ing the steps of (aa) preparing a card-type support frame 
member having an opening, (aa‘) preparing a sheet material, 
(bb) bonding a bottom surface of the support frame member 
onto the sheet material, (cc) cutting the sheet material along 
the support frame member, to form a frame made of the 
support frame member and the cut sheet material serving as 
a support sheet attached to the bottom surface of the support 
frame member, and (dd) ?tting a memory module to be ?Xed 
in the opening of the support frame member in the frame. 
The memory module has at least one semiconductor 
memory sealed therein on a ?rst surface of the memory 
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module and a ?at external terminal exposed on a second 
surface of the memory module. 

[0018] Another aspect of the present invention provides a 
method of manufacturing card-type storage devices, includ 
ing the steps of (aaa) preparing, from resin, a frame member 
set made of consecutively joined card-type support frame 
members each having an opening, as Well as a sheet material 
Whose siZe is substantially equal to or larger than the frame 
member set; (bbb) bonding a bottom surface of the frame 
member set onto the sheet material, (ccc) cutting the frame 
set along the support frame members to simultaneously form 
frames each made of the support frame member and the cut 
sheet material serving as a support sheet attached to the 
bottom surface of the support frame member, and (ddd) 
?tting a memory module to be ?xed in the opening of the 
support frame member of each of the frames. The memory 
module has at least one semiconductor memory sealed With 
resin on a ?rst surface of the memory module and a ?at 
external terminal exposed on a second surface of the 
memory module. 

[0019] Another aspect of the present invention provides a 
method of manufacturing a card-type storage device, includ 
ing a card-type support frame member made of resin and 
having an opening, a support sheet bonded to a bottom 
surface of the support frame member, and a memory module 
having at least one semiconductor memory sealed With resin 
on a ?rst surface of the memory module and a ?at external 
terminal exposed on a second surface of the memory mod 
ule. The method includes the steps of (a) preparing the 
support frame member and a sheet material, (b) cutting the 
sheet material into the siZe of the support frame member, to 
form the support sheet, (c) bonding the support sheet to the 
bottom surface of the support frame member, to form a 
frame, and (d) ?tting the memory module to be ?xed in the 
opening of the support frame member in the frame. 

[0020] Another aspect of the present invention provides a 
card-type storage device having a card-type support frame 
member having an opening and made of transparent or 
translucent material, a support sheet bonded to a bottom 
surface of the support frame member, and a memory module 
having at least one semiconductor memory sealed therein on 
a ?rst surface of the memory module and a ?at external 
terminal exposed on a second surface of the memory mod 
ule. The card-type storage device is manufactured by the 
steps of (a“) preparing the support frame member and a sheet 
material, (b“) cutting the sheet material into the siZe of the 
support frame member, to form the support sheet, (c“) 
bonding the support sheet to the bottom surface of the 
support frame member, to form a frame, and (d“) ?tting the 
memory module to be ?xed in the opening of the support 
frame member in the frame. 

[0021] Another aspect of the present invention provides a 
card-type storage device having (a) a frame and (b) a 
memory module. The frame includes a card-type support 
frame member having an opening and made of resin, and a 
support sheet bonded to a bottom surface of the support 
frame member. The support frame member bottomed With 
the support sheet forms the frame. The memory module 
includes at least one semiconductor memory sealed therein 
on a ?rst surface of the memory module and a ?at external 
terminal exposed on a second surface of the memory mod 
ule. 
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[0022] Other features and advantages of the present inven 
tion Will become apparent from the folloWing description 
taken in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
presently preferred embodiments of the invention, and 
together With the general description given above and the 
detailed description of the preferred embodiments given 
beloW, serve to explain the principles of the invention. 

[0024] FIGS. 1 is a perspective vieW shoWing a conven 
tional standard card-type storage device; 

[0025] FIG. 2 is a sectional vieW taken along line 11-11 of 
FIG. 1 shoWing a conventional standard card-type storage 
device; 

[0026] FIG. 3 is a perspective vieW shoWing a card-type 
storage device manufactured according to a method of a ?rst 
embodiment of the present invention; 

[0027] FIG. 4 is a sectional vieW taken along line IV-IV 
of FIG. 3 shoWing a card-type storage device manufactured 
according to a method of a ?rst embodiment of the present 
invention; 

[0028] FIG. 5 shoWs a ?rst surface of a memory module 
shoWn in FIG. 3; 

[0029] FIG. 6 is a process diagram generally shoWing the 
process procedures according to the ?rst embodiment; 

[0030] FIG. 7 is a perspective vieW shoWing a support 
sheet according to the ?rst embodiment; 

[0031] FIG. 8 is a perspective vieW shoWing a card-type 
support frame member according to the ?rst embodiment; 

[0032] FIG. 9 is a sectional vieW taken along line IX-IX 
of FIG. 8 shoWing the card-type support frame member 
according to the ?rst embodiment; 

[0033] FIG. 10 is a perspective vieW shoWing a card-type 
frame according to the ?rst embodiment; 

[0034] FIG. 11 is a sectional vieW taken along line XI-XI 
of FIG. 10 shoWing a card-type frame according to the ?rst 
embodiment; 

[0035] FIG. 12 is a perspective vieW shoWing a support 
sheet With a printed image; 

[0036] FIG. 13 is a top perspective vieW shoWing a 
card-type storage device having a transparent or translucent 
frame; 

[0037] FIG. 14 is a bottom perspective vieW shoWing a 
card-type storage device having a transparent or translucent 
frame; 

[0038] FIG. 15 is a perspective vieW shoWing a card-type 
storage device With another printed image; 

[0039] FIG. 16 is a front vieW shoWing a card-type storage 
device of FIG. 15. 

[0040] FIG. 17 is a back vieW shoWing a card-type storage 
device of FIG. 15. 
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[0041] FIG. 18 is a process diagram generally showing 
process procedures according to a second embodiment of the 
present invention; 

[0042] FIGS. 19A, 19B and 19C are sectional vieW 
explaining manufacturing steps of the second embodiment; 

[0043] FIG. 20 is a process diagram generally shoWing 
process procedures according to a third embodiment of the 
present invention; 

[0044] FIG. 21 is a plan vieW explaining manufacturing 
steps of the third embodiment; 

[0045] FIG. 22 is a sectional vieW taken along line XXII 
XXII of FIG. 21 explaining manufacturing steps of the third 
embodiment; 
[0046] FIG. 23 is a plan vieW explaining another manu 
facturing steps of the third embodiment; and 

[0047] FIG. 24 is a sectional vieW taken along line XXIV 
XXIV of FIG. 23 explaining another manufacturing steps of 
the third embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0048] NoW, the preferred embodiments of the methods of 
manufacturing card-type storage devices and the card-type 
storage devices themselves according to the present inven 
tion Will be explained in detail With reference to FIGS. 3 to 
24. 

[0049] First Embodiment 

[0050] FIG. 3 is a perspective vieW shoWing a card-type 
storage device manufactured according to the ?rst embodi 
ment of the present invention and FIG. 4 is a sectional vieW 
taken along a line IV-IV of FIG. 3. FIG. 5 shoWs a ?rst 
surface of a memory module installed in the storage device 
of FIGS. 3 and 4. 

[0051] This storage device is a so-called “SmartMedia” 
(that is registered trademark), Which is a small, thin card 
type storage device. The storage device comprises the 
memory module 13 of about, for example, 0.665 mm thick 
and a card-type frame 10 of about 0.76 mm+0.08 mm thick. 

[0052] The frame 10 comprises a card-type support frame 
member 11 made of resin having an opening 11a, and a 
support sheet 12 bonded to a bottom surface of the support 
frame member 11. The opening 11a consists of a recess 11b 
and a through hole 11c that is formed at the bottom of the 
recess 11b and is smaller than the recess 11b. Making the 
through hole 11c smaller than the recess 11b is to ?rmly ?t 
a semiconductor memory 13b of the memory module 13 to 
be ?xed in the opening 11a. The support frame member 11 
has a Write-protect area 11a' for prohibiting data in the 
memory 13b from being reWritten, and a label area 116. 

[0053] The memory module 13 has a circuit board 13a 
having ?rst and second surfaces. The semiconductor 
memory 13b is sealed With resin on the ?rst surface of the 
circuit board 13a. Each connection terminal of the semicon 
ductor memory 13b is connected to a Wire 136, Which is 
connected to a through hole 13d. The through hole 13d is 
connected to a ?at external terminal 13c, Which is arranged 
on the second surface of the circuit board 13a. The memory 
module 13 is ?tted to the support frame 11 such that the 
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second surface of the memory module 13 aligns With a top 
surface of the support frame member 11. 

[0054] The memory module 13 ?ts to be ?xed in the 
opening 11a of the frame 10 such that the ?at external 
terminal 13c is exposed. More precisely, as shoWn in FIG. 
4, the circuit board 13a is engaged in the recess 11b of the 
opening 11a, and the terminal 13c is ?ash With and exposed 
from the top surface of the frame 10. At the same time, the 
semiconductor memory 13b ?ts to be ?xed in the through 
hole 11c. Namely, the recess 11b and through hole 11c of the 
opening 11a form a stepped structure to properly hold the 
semiconductor memory 13b and the terminal 13c of the 
memory module 13. The semiconductor memory 13b is, for 
example, a ?ash memory or a mask ROM. 

[0055] Next, a method of manufacturing the card-type 
storage device according to the ?rst embodiment Will be 
explained With reference to FIGS. 6 to 11. 

[0056] FIG. 6 is a process diagram generally shoWing the 
manufacturing method of the ?rst embodiment. FIGS. 7 to 
11 shoW manufacturing steps according to the ?rst embodi 
ment. FIG. 8 is a perspective vieW shoWing the card-type 
support frame member 11 and FIG. 9 is a sectional vieW 
taken along a line IX-IX of FIG. 8. FIG. 10 is a perspective 
vieW shoWing the card-type frame 10 and FIG. 11 is a 
sectional vieW taken along a line XI-XI of FIG. 10. 

[0057] Step S11 prepares a sheet material of 0.10 mm to 
0.17 mm thick. Step S12 cuts the sheet material into the siZe 
of the card-type support frame member 11, to form a support 
sheet 12 shoWn in FIG. 7, for example. At the same time, 
step S13 prepares the support frame member 11 having the 
opening 11a by, for example, injection molding as shoWn in 
FIGS. 8 and 9. The thickness of the support frame member 
11 is, for example, about 0.665 mm, Which is the same as the 
thickness of the memory module 13. 

[0058] Step S14 bonds the support sheet 12 to a bottom 
surface of the support frame member 11 With the use of 
adhesive agent, for example, to form the card-type frame 10 
as shoWn in FIGS. 10 and 11. In the frame 10, the bottom 
of the opening 11a of the support frame member 11 is closed 
With the support sheet 12. It is necessary to precisely align 
the support sheet 12 With the support frame member 11. 

[0059] The last step S15 ?xes the memory module 13 in 
the opening 11a of the frame 10 With the use of, for example, 
adhesive agent, thereby completing the card-type storage 
device shoWn in FIG. 3. 

[0060] When the thickness of the storage device must be 
equalized to that of a bank card or credit card, i.e., about 0.76 
mm:0.08 mm, the recess bottom 111b should be formed 
(FIG. 2) to 0.13 mm to 0.15 mm. Therefor, it is nearly 
impossible for the conventional technique to form the card 
type supporter having such a thin recess bottom by injection 
molding from transparent or translucent material With 
respect to the above “SmartMedia”. 

[0061] On the other hand, the manufacturing method of 
the ?rst embodiment is capable of forming a small, thin 
card-type frame 10 Without molding a very thin part of 0.2 
mm thick or thinner from resin material even With small and 
thin card-type storage device such as “SmartMedia”. As a 
result, the frame 10 of the ?rst embodiment is manufactur 
able With the use of existing metal molds and injection 
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molding machines. The frame 10 of the ?rst embodiment is 
easily molded from an extended range of resin materials 
including transparent and translucent resin materials. 
Accordingly, the support frame member 11 and support 
sheet 12 that form the frame 10 may easily be formed to be 
transparent or translucent. When the frame 10 is transparent 
or translucent, an image that indicates and displays contents 
stored in the memory module 13 may be printed on the 
frame 10, so that a user may easily recogniZe the contents 
stored in the card-type storage device. In other Words, the 
?rst embodiment enables a card-type storage device to have 
an indication of contents stored in the storage device. The 
indication may be an image representing contents such as 
music, book text, images, or voice reading a book. 

[0062] Such an image is, for example, a photograph or 
picture of a singer Who sings the music stored in the storage 
device in computer readable electronic format. FIG. 15 is a 
perspective vieW shoWing a picture 12b of a singer. FIG. 16 
is a front vieW of FIG. 15, as Well as FIG. 17 is a back vieW 
of FIG. 15. 

[0063] The indication may be other than images. For 
example, the indication may be characters or letters. Such 
characters may be a code that uniquely identi?es a particular 
music album by a particular singer or a particular book by 
a particular Writer. Further, such characters may be just a title 
of a particular book. 

[0064] To make the support frame member 11 and support 
sheet 12 transparent or translucent, they may be made from 
polycarbonate. The polycarbonate frame member 11 and 
sheet 12 hardly Warp When they are bonded together into the 
frame 10, so that the frame 10 may be ?at. One of the 
support frame member 11 and support sheet 12 may be made 
of polycarbonate, and the other polyester. This structure 
enables an image to ?rmly be printed on the frame 10. 

[0065] Next, an example of processing a card-type frame 
10 comprising transparent support frame member 11 and 
sheet 12 Will be explained. 

[0066] After a transparent or translucent sheet is cut into 
the support sheet 12 in step S12 of FIG. 6, an image 12a of, 
for example, FIG. 14 is printed on the support sheet 12 in 
step S12b. Thereafter, steps S13, S14, and S15 are succes 
sively carried out to complete the transparent or translucent 
frame 10. A user can see the image 12a through the 
transparent or translucent frame 10 as shoWn in a top 
perspective vieW of FIG. 13 and a bottom perspective vieW 
of FIG. 14. The image 12a is printed on the support sheet 
12, and then, the support sheet 12 is bonded to the support 
frame member 11 to form the frame 10. This improves the 
value of the card-type storage device serving as a package 
medium, that is a package marketed With contents. 

[0067] Instead of printing an image on the support sheet 
12 in step S12b, an image may be printed on a sheet material 
that is not cut yet, in step S11b. Namely, step S11b prints the 
image 12a of FIG. 12 on the sheet material prepared in step 
S11 in a surface area Where the support frame member 11 is 
to be bonded, and thereafter, step S12 cuts the sheet material 
into the support sheet 12. 

[0068] Further, the image 12a may be preferably printed 
on the surface of the support sheet 12 that is to be bonded 
to the support frame member 11, so that the image 12a may 
Withstand abrasion. Yet further, the surface of the support 
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sheet 12 on Which the image 12a is printed may be coated 
With a thin ?lm to prevent adhesive agent from deteriorating 
or erasing the image 12a. 

[0069] Second Embodiment 

[0070] FIGS. 18 to 19C shoW a method of manufacturing 
a card-type storage device according to the second embodi 
ment of the present invention. The difference of the second 
embodiment from the ?rst embodiment Will be explained. 

[0071] FIG. 18 is a process diagram generally shoWing 
the manufacturing method of the second embodiment, and 
FIGS. 19A to 19C explain manufacturing processes of the 
second embodiment. 

[0072] Step S21 prepares a sheet material 12A of 0.10 mm 
to 0.17 mm thick as shoWn in FIG. 19A. The siZe of the 
sheet material 12A is larger than the support frame member 
11. Step S22 prepares the support frame member 11, Which 
is the same as that of FIGS. 8 and 9. 

[0073] Step S23 bonds a bottom surface of the support 
frame member 11 onto the sheet material 12A as shoWn in 
FIG. 19B. Step S24 cuts the sheet material 12A along the 
support frame member 11 as shoWn in FIG. 19C, to com 
plete a card-type frame 10 like the one shoWn in FIGS. 10 
and 11. 

[0074] The last step S25 ?ts a memory module 13 to be 
?xed in an opening 11a of the support frame member 11 With 
the use of, for example, adhesive agent, to complete a 
card-type storage device like the one shoWn in FIG. 3. 

[0075] In this Way, the second embodiment prepares the 
large sheet material 12A, bonds the card-type support frame 
member 11 onto the sheet material 12A, and cuts the sheet 
material 12A along the support frame member 11. Unlike the 
?rst embodiment, the second embodiment requires no pre 
cision When attaching the support frame member 11 to the 
sheet material 12A, thereby making the manufacturing of a 
card-type storage device easier. 

[0076] To print an image 12a, step S21 prepares the sheet 
material 12A ?rst, and step S21b prints the image 12a in an 
area of the sheet material 12A Where the support frame 
member 11 is to be bonded. Thereafter, step S23 bonds the 
support frame member 11 and sheet material 12A together, 
and step S24 cuts the sheet material 12A along the support 
frame member 11. 

[0077] Like the ?rst embodiment, it is preferable to print 
the image 12a on the surface area of the sheet material 12A 
that is to be bonded to the support frame member 11 and to 
coat the image-printed surface of the sheet material 12A 
With a thin ?lm, to realiZe the effects of the ?rst embodiment 
(FIGS. 13 and 14). 

[0078] Third Embodiment 

[0079] FIGS. 20 to 24 shoW a method of manufacturing a 
card-type storage device according to the third embodiment 
of the present invention. The difference of the third embodi 
ment from the ?rst and second embodiment Will be 
explained. 

[0080] FIG. 20 is a process diagram generally shoWing 
the manufacturing method of the third embodiment, and 
FIGS. 21 to 24 explain manufacturing processes of the third 
embodiment. 










