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(57) ABSTRACT 

A memory card and method for fabricating the same are 
disclosed, which includes mounting and electrically connect 
ing at least a chip to a circuit board unit having a predefined 
shape of a memory card; attaching a thin film to the Surface of 
the circuit board unit opposed to the surface with the chip 
mounted thereon; covering the circuit board unit and the thin 
film by a mold so as to form a mold cavity having same shape 
as the circuit board unit but bigger size; filling a packaging 
material in the mold cavity so as to form an encapsulant 
encapsulating the chip and outer sides of the circuit board 
unit, thus integrally forming a memory card having the pre 
defined shape. The present invention eliminates the need to 
perform a shape cutting process by using water jet or laser as 
in the prior art, thus reducing the fabricating cost and improv 
ing the fabricating yield. 
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MEMORY CARD 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates generally to a semi 
conductor packaging technique, and more particularly to a 
memory card and method for fabricating the same. 
0003 2. Description of Related Art 
0004. With the increasing development of digital products 
such as cameras, mobile phones, PDAs (Personal Digital 
Assistants), video and audio players, demands for flash 
memory cards are increasing. The flash memory cards are 
generally categorized into CF (CompactFlash) cards, SMCs 
(Smart Media Cards), MMCs (Multi Media Cards), SD (Se 
cure Digital) cards, MS (Memory Stick) cards and so on. 
While the storage capacity of the memory cards keeps grow 
ing, structure of the memory cards is continuously improved 
So as to prevent easy breaking of the memory cards and 
meanwhile allow the memory cards to obtain a desired water 
proof effect. 
0005. A conventional memory card generally comprises 
two sheets with a circuit board disposed therebetween. The 
two sheets are bonded together by using a high frequency 
welding technique, thereby forming a memory card structure. 
However, the memory card can easily break or be damaged 
from the bonding position or tiny spacing can appear at the 
bonding position after many times the memory card is 
inserted into and taken out from an electronic product over a 
long period of time. Techniques related to the memory card 
structure are disclosed by such as U.S. Pat. No. 5,677.524, 
No. 6,040,622, No. 6,624,005 and Japan Patent No. 
62-239554. 

0006 Taiwan Patent No. 570294 discloses a method for 
fabricating a memory card, which comprises disposing and 
electrically connecting chips to a plurality of circuit board 
units of a circuit board; forming an encapsulant on the circuit 
board; cutting between the circuit board units by using a 
grinding wheel cutter so as to obtain a plurality of rectangle 
shaped packages in batch type; and embedding each package 
into a housing. However, the need of the housing and adhering 
the housing to the package increase cost and complicate the 
fabricating process, which cannot meet economic efficiency. 
0007. In addition, with development of much thinner, 
lighter, shorter and Smaller electronic devices, memory cards 
are required to be further reduced in size, which has devel 
oped from MMC to RS-MMC (Reduced Size Multi Media 
Card) and MMC-Micro and developed from SD to miniSD 
and Micro-SD. Sony Corporation further develops Memory 
Stick Micro (M2). Corresponding to variation of fabricating 
processes and products, shape of memory cards is not any 
more limited to the conventional rectangular shape, but may 
be in any irregular shape. However, the above-described 
grinding wheel cutter can only form straight line cutting path 
and accordingly cannot meet demand of card type packages 
in irregular shape such as Micro-SD, MMC-Micro and M2. 
0008 U.S. Pat. No. 6,548,911 discloses a MMC fabricat 
ing technique eliminating the need of the housing. However, 
the technique can only be used to fabricate MMC type 
memory cards and cannot be used to fabricate memory cards 
of irregular shape such as MMC-Micro and Micro-SD. 
0009 US Patent Publication No. 2004/0259291 discloses 
a fabricating technique that can fabricate memory card pack 
ages in irregular shape and eliminate the need of the housing. 
The technique mainly comprises performing chip mounting 
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and wire bonding processes corresponding to a plurality of 
circuit board units on a circuit board; forming an encapsulant 
on the circuitboard; cutting the package by grinding, waterjet 
or laser so as to form a plurality of card type packages in 
irregular shape such as Micro-SD, MMC-Micro and M2. 
0010. However, in the above-described fabricating pro 
cess, the water jet used for cutting the packages of irregular 
shape involves making the water pass through ultra high 
pressure booster so as to increase water pressure to 55000 psi 
and then emitting the water from a nozzle having a diameter 
of 0.004 inch, thereby generating a high speedwater stream of 
3000 feet per second (about three times the sound speed). 
Meanwhile, fine sand of high rigidity can be added to increase 
the cutting ability for cutting metal or rigid material. But the 
water jet process needs high cost. Also, since an abrasive 
material offine sand needs to be added to the water column of 
the water jet, the powder and the slag generated by the fine 
sand pollute the environment. Also, because the abrasive 
material must be discarded after one time use and cannot be 
recycled, the fabricating cost is relatively high. Further, as the 
cutting width and cutting path of the water jet are limited by 
pressure of the water jet and size of particles of the abrasive 
material, during cutting irregular packages, the cutting path 
can be unstable, which can adversely affect the fabricating 
yield. Further, the nozzle of the water jet may sometimes be 
blocked by the abrasive material, which relatively increases 
instability of the process. Moreover, as the cutting Surface is 
often washed by the fine sand, it can become uneven. 
0011. Accordingly, a laser cut is tried to overcome the 
above drawbacks. However, the laser cut can lead to burning 
of the encapsulant and periphery of the circuit board, and 
result in an uneven cutting Surface. Meanwhile, the laser cut 
can cause such problems as burr cuts and powderpollution. In 
addition, limited by the laser irradiation angle, part of the 
cutting Surface of the package can become inclined. Also, the 
laser cutting cost (such as laser cutting equipment and lamp 
cost) is too high and cannot meet economic efficiency. More 
over, both the waterjet and laser cutting can result in chip-out 
or cracking of the encpasulant when cutting from the upper 
side of encapsulant downward using fine sand or energized 
beam, thereby adversely affecting the shape and quality of the 
memory card packages. 
0012. Therefore, there is a need to provide a memory card 
and method for fabricating the same, which eliminates the 
need to perform a shape cutting process, has simplified fab 
ricating process, shortened fabricating time, improved fabri 
cating yield and low fabricating cost. 

SUMMARY OF THE INVENTION 

0013. According to the above drawbacks, an objective of 
the present invention is to provide a memory card and method 
for fabricating the same without the need of a shape cutting 
process. 
0014) Another objective of the present invention is to pro 
vide a memory card and method for fabricating the same so as 
to simplify the fabricating process. 
0015. Another objective of the present invention is to pro 
vide a memory card and method for fabricating the same so as 
to shorten the fabricating time. 
0016 A further objective of the present invention is to 
provide a memory card and method for fabricating the same 
so as to improve the fabricating yield and reduce the fabricat 
ing cost. 
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0017. In order to attain the above and other objectives, the 
present invention discloses a method for fabricating a 
memory card, which comprises: providing a circuit board 
with a plurality of spacing arranged circuit board units, 
wherein each of the circuit board units has a predefined shape 
of a memory card and is connected to the circuit board 
through a connecting portion, and at least a chip is mounted to 
and electrically connected with each of the circuit board 
units; attaching a thin film to a surface of the circuit board 
opposed to the Surface mounted with the chips corresponding 
to the circuit board units; covering the circuit board and the 
thin film with a mold so as to define mold cavities having 
same shape as the circuit board units but bigger size, and 
filling a packaging material in the mold cavities so as to form 
an encapsulant encapsulating the chips and outer sides of the 
circuit board units; and removing the thin film and cutting 
away the connecting portions so as to obtain a plurality of 
memory cards having the predefined shape. 
0018. The present invention further provides a memory 
card, which comprises: a circuit board unit having a pre 
defined shape of a memory card; at least a chip electrically 
connected to the circuit board unit; and an encapsulant 
formed by transfer molding and having same shape as the 
circuit board unit but bigger size, the encapsulant encapsu 
lating the chip and outer sides of the circuit board unit. 
0019. The above-described fabricating method further 
comprises forming a chamfer at one side of each of the circuit 
board units so as to obtain memory card having the predefined 
shape and chamfer. The step of forming a chamfer is per 
formed according to type of memory card and is not abso 
lutely necessary. There is no special limitation on type and 
position of the chamfer. In one embodiment, the step of form 
ing a chamfer can be performed after the encapsulant is 
formed. In another embodiment, the step of forming a cham 
fer can be performed before the thin film is removed and the 
connecting portions are cut away. 
0020. The predefined shape of memory card is an irregular 
shape, which can be a shape of Micro-SD, MMC-Micro or 
Memory Stick Micro (M2), that is, the memory card can be a 
card type package selected from the group consisting of 
Micro-SD, MMC-Micro and Memory Stick Micro (M2). The 
above-described circuit board can have a plurality of open 
ings for separating the circuit board units. The shape of the 
openings corresponds to the shape of the circuit board unit 
and there is no special limitation on that. The chip can be 
electrically connected to the circuit board unit by flip chip, 
wire bonding and so on. The thin film can be made of a heat 
resistant material. 

0021. In one embodiment, the plurality of circuit board 
units of the circuit board is arranged in a single row, each of 
the circuit board units is connected to the circuit board 
through a connecting portion and the circuit board units are 
spaced from each other by openings. In another embodiment, 
the plurality of circuit board units of the circuit board is 
arranged in a plurality of rows, the circuit board units in a 
same row are spaced from each other by openings and the 
circuit board units in different rows are connected through 
connecting portions. Preferably, the connecting portions are 
connecting bars. 
0022. Each of the circuit board units can have a first sur 
face to be mounted with the chip, a second Surface opposed to 
the first Surface, and conductive through holes penetrating the 
first and second surfaces. In addition, the first surface of the 
circuit board unit has circuit pattern to be electrically con 
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nected with the chip, the circuit pattern connecting the con 
ductive through holes; the second surface of the circuit board 
unit has electrical terminals to be electrically connected with 
an external device, the electrical terminals respectively con 
necting the conductive through holes. 
0023 The mold comprises a lower mold abutting against 
the thin film and an upper mold covering the circuit board and 
the thin film, by defining the mold cavities through the upper 
mold and the thin film, space for filling of the packaging 
material is limited, thereby preventing leakage of the pack 
aging material 
0024. Therefore, according to the memory card and 
method for fabricating the same of the present invention, only 
by cutting away the connecting portions, the circuit board 
units can be separated from each other so as to obtain memory 
cards of card type packages of irregular shape Such as Micro 
SD, MMC-Micro or Memory Stick Micro (M2). Compared 
with the prior art that needs to cut encapsulant along an 
irregular cutting path around each circuit board unit, the 
present invention eliminates the need to perform a shape 
cutting process by using Such as a grinding tool, water jet or 
laser, thereby simplifying the fabricating process and short 
ening the fabricating time. By avoiding the use of the tools 
Such as a grinding tool, waterjet or laseras in the prior art, the 
present invention reduces the equipment cost, improves the 
fabricating yield and reduces the fabricating cost. Mean 
while, the present invention avoids chip-out or cracking of the 
encapsulant caused by use of water jet or laser as in the prior 
art. Thus, the memory card and method for fabricating the 
same according to the present invention overcome the draw 
backs of the prior art. 

BRIEF DESCRIPTION OF DRAWINGS 

0025 FIGS. 1 to 4 are diagrams showing a method for 
fabricating a memory card according to the present invention, 
wherein FIG. 1 is an upper view of a circuit board, FIG. 2 is 
a sectional view along A-A sectional line of FIG. 1 with a thin 
film attached to the structure, FIG. 3 is a diagram showing a 
transfer molding process, FIG. 4 is a diagram showing a 
cutting process after the transfer molding is finished; and 
(0026 FIGS. 5A and 5B are structural diagrams of a 
memory card according to the present invention, wherein 
FIG. 5A is a side sectional diagram of the memory card and 
FIG. 5B is a bottom view of the memory card. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0027. The following illustrative embodiments are pro 
vided to illustrate the disclosure of the present invention, 
these and other advantages and effects can be apparent to 
those skilled in the art after reading the disclosure of this 
specification. The present invention can also be performed or 
applied by other different embodiments. The details of the 
specification may be on the basis of different points and 
applications, and numerous modifications and variations can 
be made without departing from the spirit of the present 
invention. 
0028 FIGS. 1 to 5B are diagrams showing a memory card 
and a method for fabricating the same according to the present 
invention. 
0029. As shown in FIG. 1, a circuit board 1 is provided, 
which comprises a plurality of spacing arranged circuit board 
units 11. Each circuit board unit 11 has a predefined shape of 
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a memory card and is connected to the circuit board 1 through 
a connecting portion 13. At least a chip 2 is disposed on and 
electrically connected to each of the circuit board units 11. 
0030. In the present embodiment, the circuit board units 
11 have shape of a card type semiconductor package Such as 
Micro-SD, MMC-Micro or Memory Stick Micro (M2), but 
size of the circuit board unit 11 is slightly smaller than that of 
the card type semiconductor package. Each of the circuit 
board units 11 has finished circuit layout and a plurality of 
electrical terminals (not shown) is disposed on the back side 
of the circuit board unit 11 for electrically connecting with an 
external device. The above-described connecting portion 13 
can be a connecting bar. 
0031. Meanwhile, the plurality of circuit board units 11 of 
the circuit board 1 of the present embodiment can be arranged 
in plurality of rows, that is, the circuit board units 11 are 
arranged in an array structure, wherein the circuit board units 
11 in a same row are spaced from each other by openings 15 
and the circuit board units 11 in different rows are connected 
with each other by the connecting portions 13. In other 
embodiments, the circuit board units 11 can alternatively be 
arranged in a single row or be arranged in different number of 
rows according to various batch typefabrication requirement, 
which is not limited to the present embodiment. For example, 
the plurality of circuit board units 11 of the circuit board 1 can 
be arranged in a single row, each of the circuit board units 11 
is connected to the circuit board 1 through a connecting 
portion 13 and the circuitboard units 11 are spaced from each 
other by openings 15. Since such variation in the number is 
well known by those skilled in the field of circuit boards or 
substrates, detailed description thereof is omitted here. 
0032 Each of the circuit board units 11 can have a first 
surface to be mounted with the chip 2, a second surface 
opposed to the first Surface, and conductive through holes (not 
shown) penetrating the first and second Surfaces. The first 
surface of the circuit board unit 11 has circuit pattern (not 
shown) to be electrically connected with the chip 2, the circuit 
pattern connecting the conductive through holes; the second 
surface of the circuit board unit 11 has electrical terminals 
(not shown) to be electrically connected with an external 
device, the electrical terminals respectively connecting the 
conductive through holes. In the present embodiment, the 
chip 2 is electrically connected to the circuit board unit 11 by 
wire bonding and electrically connected to the electrical ter 
minals at the back side of the circuitboard unit 11 through the 
conductive through holes. Alternatively, the chip 2 can be 
electrically connected to the circuit board unit 11 by flip chip 
or other suitable method, and the number and position of the 
chip 2 are not limited to the present embodiment. Further, 
passive components to cooperate with the chip 2, if needed, 
can be coupled to the circuit board unit 11. 
0033. As shown in FIG. 2, a thin film 3 is attached to a 
surface of the circuit board 1 opposed to the surface mounted 
with the chips 2 corresponding to the circuit board units 11, 
that is, the thin film 3 is attached to the bottom surface of the 
circuit board 1, thereby sealing the bottom of the openings 15 
and protecting the electrical contacts on the second Surface 
(that is, the bottom surface) of the circuit board units 11. The 
thin film 3 can be made of a heat resistant material and have 
flexible elastic deformation characteristic. 

0034. As shown in FIG. 3, a mold 5 is used to cover the 
circuitboard 1 and the thin film3, which defines mold cavities 
50 having same shape as the circuit board unit 11 but bigger 
size. A packaging material is filled in the mold cavities 50 so 
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as to form an encapsulant 6 encapsulating the chips 2 and 
outer sides of the circuit board units 11. Since the mold 
cavities 50 have same shape as the circuit board units 11 but 
bigger size, the encapsulant 6 formed by transfer molding of 
the packaging material has the predefined shape of memory 
card. 

0035. In the present embodiment, the above-described 
mold 5 comprises a lower mold 53 abutting against the thin 
film 3 and an upper mold 51 covering the circuit board 1 and 
the thin film 3, wherein the upper mold 51 and the thin film 3 
defines mold cavities 50 for limiting space for filling of the 
packaging material. As the thin film 3 seals the bottom of the 
openings 15 (not shown) and protects the electrical contacts 
on the second surface (the bottom surface) of the circuit board 
units 11 and elastic deformation characteristic of the thin film 
3 facilitates close junction between the upper mold 51 and the 
lower mold 53, leakage of the packaging material is pre 
vented. 

0036 Finally, the thin film 3 is removed and the connect 
ing portions 13 are cut away So as to obtain a plurality of 
memory cards having the predefined shape. As shown in FIG. 
4, after the encapsulant 6 is formed on the circuit board units 
11 by transfer molding of the package material, a plurality of 
card type packages is obtained, except the connecting por 
tions 13 are still connected to the circuit board 3. Since the 
circuit board units 11 in a same row are spaced from each 
other by the openings 15, longitudinal cutting is not required. 
Instead, it only needs to horizontally cut along the dash lines 
by using a cutting tool 7 Such as a saw blade or a cutter so as 
to cut away the connecting portions 13, thus obtaining 
memory cards having the predefined shape as shown in FIGS. 
5A and 5B. Ofcourse, the step of removing the thin film3 and 
cutting away the connecting portions 13 can be performed 
according to the process requirement, for example, removing 
the thin film 3 can be performed before or after the connecting 
portions 13 are cut away. 
0037 Compared with the prior art that needs to cut the 
encapsulant along an irregular cutting path around the circuit 
board units, the present invention only needs to cut away the 
connecting portions 13 for separating the circuit board units 
11 from each other so as to obtain memory cards of card type 
packages having irregular shape such as Micro-SD, MMC 
Micro or Memory Stick Micro (M2). Accordingly, the present 
invention eliminates the need to perform a shape cutting 
process by using agrinding tool, waterjet or laser, which thus 
simplifies the fabrication process and shortens the fabrication 
time. Meanwhile, by avoiding the use of the tools such as a 
grinding tool, water jet or laser as in the prior art, the present 
invention reduces the equipment cost, improves the fabricat 
ing yield and reduces the fabricating cost. Also, the present 
invention avoids chip-out or cracking of the encapsulant 
caused by use of water jet or laser as in the prior art. 
0038. It should be noted that corresponding to the shape 
design of card type packages such as Micro-SD, MMC-Micro 
and Memory Stick Micro (M2), the above-described method 
for fabricating a memory card further comprises forming a 
chamfer at one side of each of the circuit board units 11 so as 
to form memory cards having the predefined shape and cham 
fer. Of course, the step of forming a chamfer is performed 
according to type of memory cards and is not absolutely 
necessary. Also, there is no special limitation on type and 
position of the chamfer. Meanwhile, the step of forming a 
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chamfer can be performed after the encapsulant 6 is formed or 
performed before the thin film 3 is removed and the connect 
ing portions 13 are cut away. 
0039. A memory card fabricated through the above-de 
scribed method is shown in FIGS. 5A and 5B The memory 
card comprises a circuit board unit 11 having a predefined 
shape of a memory card; at least a chip 2 electrically con 
nected to the circuit board unit 11; and an encapsulant 6 
encapsulating the chip 2 and outer sides of the circuit board 
unit 11, wherein the encapsulant 6 is formed by transfer 
molding and has same shape as the circuit board unit 11 but 
bigger size. 
0040. The circuit board unit 11 can have a first surface to 
be mounted with the chip 2, a second Surface opposed to the 
first Surface, and conductive through holes (not shown) pen 
etrating the first and second Surfaces. In addition, the first 
surface of the circuit board unit 11 has circuit pattern (not 
shown) to be electrically connected with the chip 2, the circuit 
pattern connecting the conductive through holes; and the 
second surface of the circuit board unit 11 has electrical 
terminals (not shown) to be electrically connected with an 
external device, the electrical terminals respectively connect 
ing the conductive through holes. The above-described 
encapsulant 6 encapsulates the chip 2, the outer sides and the 
first surface of the circuit board unit 11, but does not encap 
sulate the second surface of the circuit board unit 11. 
0041. In the present embodiment, the chip 2 is electrically 
connected to the circuit board unit 11 by wire bonding and 
electrically connected to the electrical terminals at the back 
side of the circuit board unit 11 through the conductive 
through holes. Alternatively, the chip 2 can be electrically 
connected to the circuit board unit 11 by flip chip or other 
suitable method. The number and position of the chip 2 are 
not limited to the present embodiment. In addition, passive 
components to cooperate with the chip 2, if needed, can be 
coupled to the circuit board unit 11. 
0042. Therefore, according to the memory card and 
method for fabricating the same of the present invention, only 
by cutting away the connecting portions 13, the circuit board 
units 11 can be separated from each other so as to obtain 
memory cards of card type packages of irregular shape Such 
as Micro-SD, MMC-Micro or Memory Stick Micro (M2). 
Compared with the prior art that needs to cut encapsulant 
along an irregular cutting path around each circuit board unit, 
the present invention eliminates the need to perform a shape 
cutting process by using Such as a grinding tool, water jet or 
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laser, thereby simplifying the fabricating process and short 
ening the fabricating time. Also, by avoiding the use of the 
tools such as a grinding tool, water jet or laser as in the prior 
art, the present invention reduces the equipment cost, 
improves the fabricating yield and reduces the fabricating 
cost. Meanwhile, the present invention avoids chip-out or 
cracking of the encapsulant caused by use of waterjet or laser 
as in the prior art. Thus, the memory card and method for 
fabricating the same according to the present invention over 
come the drawbacks of the prior art. 
0043. The above-described descriptions of the detailed 
embodiments are only to illustrate the preferred implementa 
tion according to the present invention, and it is not to limit the 
Scope of the present invention, Accordingly, all modifications 
and variations completed by those with ordinary skill in the 
art should fall within the scope of present invention defined by 
the appended claims. 

1-15. (canceled) 
16. A memory card, comprising: 
a circuit board unit having a predefined shape of a memory 

card; 
at least a chip electrically connected to the circuit board 

unit; and 
an encapsulant formed by transfer molding and having 

same shape as the circuit board unit but bigger size, the 
encapsulant encapsulating the chip and outer sides of the 
circuit board unit. 

17. The memory card of claim 16, wherein the circuitboard 
unit has a first surface to be mounted with the chip, a second 
Surface opposed to the first Surface, and conductive through 
holes penetrating the first and second surfaces. 

18. The memory card of claim 17, wherein the first surface 
of the circuit board unit has circuit pattern connecting the 
conductive through holes, and the second Surface of the cir 
cuit board unit has electrical terminals respectively connect 
ing the conductive through holes. 

19. The memory card of claim 18, wherein the chip is 
electrically connected to the circuit pattern of the first surface 
of the circuit board unit by one of the methods consisting of 
flip chip and wire bonding. 

20. The memory card of claim 17, wherein the encapsulant 
encapsulates the chip and the outer sides and the first Surface 
of the circuit board unit, but the encapsulant does not encap 
sulate the second surface of the circuit board unit. 

c c c c c 


