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(54) Signal processing device applicable to a Subscriber Identity Module (SIM)

(57) The present invention provides a signal
processing device comprising: a first substrate (11), one
side surface thereof (20) being provided with at least a
first contact and a second contact while the other side
surface thereof being provided with at least a third contact
and a fourth contact, there being an electrical connection

between the first and third contacts; a second substrate
(10), one side surface thereof being provided with at least
an integrated circuit (102) or an antenna (13); and a first
connecting portion (12) for connecting the first and sec-
ond substrates; wherein the second and fourth contacts
are electrically connected to the integrated circuit or an-
tenna via the first connecting portion.
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Description

BACKGROUND

FIELD OF THE INVENTION

[0001] The present invention relates to a signal
processing device applicable to the Subscriber Identify
Module (SIM), and more particularly, to the technical field
regarding the integration of dual cards and NFC antenna
coils.

DESCRIPTION OF THE PRIOR ART

[0002] With the internationalization of corporations, ef-
ficiency is the key to competing successfully in the global
market, thus the mobile phone has become the most im-
portant gadget for businessmen/women. For one who is
about to embark on a short-term business trip, s/he needs
to get a phone number from a local telecommunication
service provider so as to save international roaming fees.
In the past, a businessman/woman either carried two mo-
bile phones or swapped SIM cards repetitively while on
a business trip abroad, and that was not only inconven-
ient but also inefficient. Today, both mobile network op-
erators and telecommunication service providers provide
services regarding dual SIM mobile phones so as to fa-
cilitate reducing international mobile phone fees. Cur-
rently, a SIM card is used in a mobile phone to store the
user’s phone number, phone book and system informa-
tion, such as the Personal Identification Number (PIN)
code and user ID, and to perform antitheft function, ac-
cess control function, etc. However, people’s heavy re-
liance on mobile phones gives rise to the needs to inte-
grate the near field communication (NFC) functions, such
as the functions of EasyCard, credit card and entrance
card, into a SIM card, and this means the SIM card re-
quires a greater capacity. The SIM Application Toolkit
(STK) is a standard of the Global System for Mobile Com-
munications (GSM), which defines the interface between
a SIM card and a mobile phone as well as the operating
procedure. Specifically, the STK is a standard interface
tool for developing application service on a SIM card that
enables applications in the SIM card to be operated by
any mobile phone.
[0003] Among the developed technologies is a tech-
nology that employs the flexible printed circuit (FPC)
technology to fabricate a very thin smart card. Accord-
ingly, the smart card can be seamlessly attached to the
SIM card provided by another telecommunication service
provider and then be inserted into the mobile phone along
with the SIM card. The smart card comprises an IC chip
loaded with software that enhances a SIM card’s func-
tionality, facilitates the integration of relevant value-add-
ed services and enables the user to shift between differ-
ent phone numbers by means of the STK. The IC chip is
attached to the flexible printed circuit board by means of
the flip-chip technology. However, the flip-chip technol-

ogy involves forming an opening on the SIM card to which
the smart card is to be attached, and the opening should
conform to the size of the IC chip so that the IC chip can
be snapped therein seamlessly. The requirement of an
opening means the SIM card to which the smart card is
to be attached must undergo a destructive procedure,
and this may provoke disputes between the user and the
telecommunication service provider later on, causing
much inconvenience to the user.
[0004] Additionally, the hardware architecture of the
SIM card meets ISO 7816 international standards which
specify eight contacts (C1. Vcc, C2. RST, C3. CLK, C4.
RFU, C5. GND, C6. Vpp, C7. I/O, C8. RFU). As a number
of technologies regarding the integration of the NFC func-
tion into a SIM card have been developed, a mobile
phone can wirelessly communicate with other nearby
electronic devices via an NFC antenna, which is formed
by coils to conform to the hardware architecture of the
mobile phone. The NFC antenna is of certain dimensions
and extends through the connecting portion to connect
to the contacts on the SIM card. The connecting portion
is fabricated using the FPC technology so that it will de-
form when the SIM card is inserted into the slot, thereby
reducing the space required by the antenna.
[0005] Though the flexible printed circuit is bendable,
the angle to which the circuit can be bent is limited. When
the flexible printed circuit is bent to the extent that a so-
called "dead fold" is formed, it will be damaged, making
the wiring thereof unable to perform the transmission
function. When the SIM card integrated with the antenna
is inserted into the narrow internal space of the mobile
phone, the incautious arrangement thereof will cause a
dead fold to be formed on the connecting portion, result-
ing in irreparable damage.

SUMMARY

[0006] An object of the present invention is to provide
a signal processing device whose mating configuration
permits dual cards to be used in a single mobile phone
or enables information processing functions to be added
to a SIM card without changing the structure of the SIM
card.
[0007] Another object of the present invention is to pro-
vide a signal processing device equipped with an anten-
na and capable of resolving the problem that a dead fold
may be formed on the bent portion and damage the wiring
when the NFC antenna is placed in the battery compart-
ment of a mobile phone. To achieve the aforementioned
objects, the present invention provides a signal process-
ing device comprising: a first substrate, one side surface
thereof being provided with at least a first contact and a
second contact while the other side surface thereof being
provided with at least a third contact and a fourth contact,
there being an electrical connection between the first and
third contacts; a second substrate, one side surface
thereof being provided with at least an IC or an antenna
coil; and a first connecting portion for connecting the first
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and second substrates; wherein the second and fourth
contacts are electrically connected to the IC or antenna
coil via the first connecting portion.
[0008] The aforementioned signal processing device
further comprises: a third substrate whose one side sur-
face is provided with at least a fifth contact and a sixth
contact and whose the other side surface is provided with
at least a seventh contact and a eighth contact; and a
second connecting portion for connecting the third and
second substrates; wherein there is an electrical connec-
tion between the fifth and seventh contacts; and wherein
the sixth and eighth contacts are electrically connected
to the IC via the second connecting portion.
[0009] The aforementioned IC converts signals, in-
cluding data signals, between the second and fourth con-
tacts.
[0010] The aforementioned IC converts signals, in-
cluding data signals, between the sixth and eighth con-
tacts.
[0011] The aforementioned first and second contacts
are configured to electrically connect to a SIM card while
the aforementioned third and fourth contacts are config-
ured to electrically connect to a portable communication
device.
[0012] Two copper posts are mounted proximate to
the aforementioned IC and configured to electrically con-
nect to an NFC antenna.
[0013] One side surface of the aforementioned first
connecting portion is attached with a buffering pad to
prevent a dead fold from forming on the first connecting
portion.
[0014] The buffering pas is fabricated from a PORON
material or selected from the group of products compris-
ing SRS-40P, SRS-48P and SRS-70P.
[0015] In order to achieve the aforementioned objects,
the present invention provides a signal processing device
comprising: a first substrate, one side surface thereof
being provided with a first contact and a second contact;
a second substrate provided with an antenna coil; and a
first connecting portion for connecting the first and sec-
ond substrates; wherein the first and second contacts
are electrically connected to the antenna coil via the first
connecting portion; and wherein one side surface of the
first connecting portion is provided with a buffering pad
to prevent a dead fold from forming on the bent portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a frontal view of one embodiment of the
present invention.

Fig. 2 is a rear view of the embodiment shown in Fig.
1.

Fig. 3 is a side view of the embodiment shown in Fig.
1.

Fig. 4 is a side view showing the embodiment shown
in Fig. 1 and a SIM card.

Fig. 5A is a frontal view of another embodiment of
the present invention.

Fig. 5B is a rear view of the embodiment shown in
Fig. 5A.

Fig. 6 is a top view of the present signal processing
device.

Fig. 7 is a side view of the present signal processing
device.

Fig. 8 is a side view showing the combination of the
present signal processing device integrated with the
SIM card and the mobile phone battery.

Fig. 9 is a side view showing another way of combi-
nation of the present signal processing device inte-
grated with the SIM card and the mobile phone bat-
tery.

Fig. 10 is a side view showing another way of com-
bination of the present signal processing device in-
tegrated with the SIM card and the mobile phone
battery.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] Fig. 1 is a frontal view of one embodiment of
the present invention. As shown in Fig. 1, the present
signal processing device for converting at least a portion
of the signals between a SIM/USIM card and a mobile
phone comprises a first substrate 11, a second substrate
10 and a first connecting portion 12 for connecting the
first and second substrates 11 and 10. The first substrate
11, the second substrate 10 and the first connecting por-
tion 12 are all fabricated using the FPC technology. One
side surface of the first substrate 11 is provided with a
contact region 110 comprising at least a third contact and
a fourth contact which are configured to electrically con-
nect to a portable communication device (e.g. a mobile
phone). In this embodiment, the contact region 110 com-
prises eight contacts (C1. Vcc, C2. RST, C3. CLK, C4.
RFU, C5. GND, C6. Vpp, C7. I/O, C8. RFU) that meet
ISO 7816 international standards, wherein C1. Vcc and
C5. GND may be regarded as the third contact while C7.
I/O may be regarded as the fourth contact.
[0018] Fig. 2 is a rear view of the embodiment shown
in Fig. 1. The other side surface (i.e. the rear side surface)
of the first substrate 11 is provided with a contact region
21 comprising at least a first contact and a second contact
which are configured to electrically connect to a SIM card
40 (see Fig. 4), wherein there is an electrical connection
between the first and third contacts. Additionally, certain
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area of the rear side surface is coated with an adhesive
material so that the rear side surface can be adhered to
the SIM card 40. In one embodiment of the present in-
vention, the contacts of the contact region 21 also meet
ISO 7816 international standards, and the locations
thereof correspond to the locations of the contacts of the
contact region 110, wherein C1. Vcc and C5. GND may
be regarded as the first contact while C7. I/O may be
regarded as the second contact.
[0019] In the present signal processing device, one
side surface of the second substrate 10 is provided with
at least an IC 102. The second and fourth contacts are
electrically connected to the IC 102 via the first connect-
ing portion 12 and the signals (e.g. data signals) there-
between are converted by the IC 102.
[0020] Fig. 3 is a side view of the embodiment shown
in Fig. 1. The side surface of the second substrate 10 on
which the IC 102 is disposed is provided with at least one
protruding post whose height is at least greater than that
of the IC 102. In one embodiment of the present invention,
when the signal processing device integrated with the
SIM card 40 is installed in a portable communication de-
vice (e.g. a mobile phone) whose narrow internal space
also accommodates the battery, the higher protruding
post creates some space above the IC 102 to protect it
from being crushed. In another embodiment of the
present invention, the first connecting portion 12 may
have a length of approximately 6-18 mm so that it can
be adjusted to conform to portable communication de-
vices of different interior layout.
[0021] In one embodiment of the present invention, the
protruding post may be a copper post. Preferably, two
copper posts 101 are mounted proximate to the IC 102.
In another embodiment of the present invention, the cop-
per posts 101 are electrically connected to and provide
protection for the IC 102. Additionally, the copper posts
101 may be electrically connected to an antenna 13 to
provide other value added services, such as the integra-
tion of the function of an EasyCard or an entrance card.
[0022] In another embodiment of the present inven-
tion, the copper posts 101 may be electrically connected
to the second or fourth contact and the antenna 13. In
another embodiment of the present invention, the copper
posts 101 may also be electrically connected to the first
or third contact and the antenna 13. In yet another em-
bodiment of the present invention, as shown in Fig. 2,
one side surface of the first substrate 11 may be provided
with at least a ninth contact which corresponds to the
contact 22 and is electrically connected to neither the IC
102 nor the contacts of the rear side surface. One of the
copper posts 101 is electrically connected to the ninth
contact and the antenna 13.
[0023] Fig. 4 is a side view showing the embodiment
shown in Fig. 1 and a SIM card. The adhering region 20
shown in Fig. 2 is coated with an adhesive material so
that it can be adhered to the SIM card 40 (see Fig. 4).
Moreover, one side surface of the first connecting portion
12 (see Fig. 2) is attached with a first buffering pad 30 to

prevent a dead fold from forming on the first connecting
portion 12 (see Fig. 4). In one embodiment of the present
invention, the first buffering pad 30 is fabricated from a
PORON material. In one preferred embodiment of the
present invention, the first buffering pad 30 has a thick-
ness of 0.4 mm.
[0024] Fig. 5A is a frontal view of another embodiment
of the present invention. The present signal processing
device may further comprise a third substrate 51 and a
second connecting portion 56 for connecting the third
and second substrates 51 and 10. The third substrate 51
and the second connecting portion 56 are both fabricated
using the FPC technology. One side surface of the third
substrate 51 is provided with at least a seventh contact
and a eighth contact which are configured to electrically
connect to a portable communication device (e.g. a mo-
bile pone). Fig. 5B is a rear view of the embodiment
shown in Fig. 5A. The other side surface of the third sub-
strate 51 is provided with at least a fifth contact and a
sixth contact which are configured to electrically connect
to a SIM card, wherein there is an electrical connection
between the fifth and seventh contacts, and wherein the
sixth and eighth contacts are electrically connected to
the IC 102 via the second connecting portion 56 and the
signals (e.g. data signals) therebetween are converted
by the IC 102.
[0025] In one preferred embodiment of the present in-
vention, as shown in Figs. 5A and 5B, the seventh contact
includes the contact 52 and the fifth contact includes the
contact 54, and the contacts 52 and 54 correspond to
C1. Vcc among the eight contacts which meet ISO 7816
international standards. In another embodiment of the
present invention, the fifth and seventh contacts electri-
cally connect to electrical grounding, and the fifth and
seventh contacts correspond to C5. GND among the
eight contacts which meet ISO 7816 international stand-
ards. In another embodiment of the present invention,
the eighth contact includes the contact 53 and the sixth
contact includes the contact 55, and the contacts 53 and
55 correspond to C7. I/O among the eight contacts which
meet ISO 7816 international standards. Referring to Fig.
5B, the adhering region 57 of the third substrate 51 is
coated with an adhesive material so that it can be ad-
hered to the SIM card. In addition, one side surface of
the second connecting portion 56 (see Fig. 5B) is at-
tached with a second buffering pad 58 to prevent a dead
fold from forming on the second connecting portion 56.
In one embodiment of the present invention, the second
buffering pad 58 is fabricated from a PORON material.
In one preferred embodiment of the present invention,
the second buffering pad 58 has a thickness of 0.4 mm.
[0026] The present signal processing device can be
attached to the SIM card by means of adhesive material
without changing the hardware architecture of the SIM
card. Moreover, the present signal processing device
may also comprise a third substrate 51 in addition to the
first substrate 11 so that the user can select an appro-
priate design form according to the hardware architecture
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of his/her mobile phone. Such design is user friendly and
of great convenience in use. In addition, the present sig-
nal processing device is not limited to be used in SIM
cards, but can be used in USIM cards.
[0027] When the IC 102 illustrated in Fig. 1 is applied
to a SIM card or an USIM card, the second substrate 10
may be directly provided with an antenna coil. The two
ends of the antenna coil are electrically connected to the
two contacts of the first substrate 11 so that the IC of the
SIM card or USIM card can be electrically connected to
the antenna coil.
[0028] Fig. 6 is a top view of the present signal process-
ing device. As shown in Fig. 6, the signal processing de-
vice comprises a first substrate 11 whose one side sur-
face is provided with at least a first contact and a second
contact and whose size is the same as that of a SIM card
or an USIM card, wherein the first substrate 11 is con-
nected to a second substrate 10 via a first connecting
portion 12 (i.e. the bent portion) which has a predeter-
mined length. In one embodiment of the present inven-
tion, one side surface of the first substrate 11 of the signal
processing device is provided with a contact region 110.
The contact region 110 comprises eight contacts (Vcc
contact, RST contact, CLK contact, RFU contact, GND
contact, Vpp contact, I/O contact, RFU contact) that meet
ISO 7816 international standards, wherein the first and
second contacts correspond to the two RFU contacts,
respectively. The adhering region arranged at one side
surface of the first substrate 11 is coated with an adhesive
material so that the first substrate 11 can be adhered to
one side surface of a SIM card or an USIM card. When
the first substrate 11 is adhered to the SIM card or USIM
card, the contacts of the contact region 110 are electri-
cally connected to the corresponding eight contacts that
meet ISO 7816 international standards on one surface
of the SIM card or USIM card. Consequently, the SIM
card or USIM card integrated with the present signal
processing device can perform the NFC function.
[0029] The second substrate 10 of the present signal
processing device is provided with an antenna 13. The
antenna 13 is a planar coil, and the traces at the two ends
thereof extend through the first connecting portion 12 to
electrically connect to the first and second contacts of
the first substrate 11, respectively. In one embodiment
of the present invention, the first substrate 11, the first
connecting portion 12 and the second substrate 10 are
all fabricated using the FPC technology. Referring to Fig.
8, the inwardly bent surface of the first connecting portion
12 is attached with a buffering pad 30 in order to resolve
the problem that a dead fold may be formed on the first
connecting portion 12 when the SIM card 40 attached
with the signal processing device is to be inserted into
the slot.
[0030] In one embodiment of the present invention, the
buffering pad 30 is fabricated from a PORON material.
Available products are as follows: SRS-40P with a thick-
ness of 0.4 mm; SRS-48P with a thickness of 0.3 mm;
SRS-70P with a thickness of 0.2 mm. Among the afore-

mentioned three products, SRS-70P with a thickness of
0.2 mm is the preferable one.
[0031] Additionally, in one embodiment of the present
invention, each of the first and second contacts of the
first substrate 11 has a protrusion 19 at the center thereof.
Referring to Fig. 7, the protrusion 19 has a predetermined
height which is sufficient to ensure that the first and sec-
ond contacts are electrically connected to the corre-
sponding contacts when the first substrate 11 is attached
to one surface of a SIM card 40 or an USIM card. A SIM
card will be used to demonstrate the embodiments of the
present invention in the following paragraphs.
[0032] Fig. 8 is a side view showing the combination
of the present signal processing device integrated with
the SIM card 40 and the mobile phone battery. In one
embodiment of the present invention, the SIM card slot
is arranged underneath the battery 50 to conform to the
interior layout of the mobile phone (not shown). After the
present signal processing device is integrated with the
SIM card 40, the second substrate 10 can be flipped over
one side edge of the battery 50 to cover the top surface
of the battery 50, and the buffering pad 30 of the first
connecting portion 12 is positioned by one side edge of
the battery 50 so that a dead fold will not be formed on
the first connecting portion 12 when the battery compart-
ment lid is closed.
[0033] Fig. 9 is a side view showing another way of
combination of the present signal processing device in-
tegrated with the SIM card 40 and the mobile phone bat-
tery. In one embodiment of the present invention, the SIM
card slot is also arranged underneath the battery 50 to
conform to the interior layout of the mobile phone (not
shown). After the present signal processing device is in-
tegrated with the SIM card 40, the second substrate 10
can be reversely bent to cover the top surface of the first
substrate 11, and the bent portion can be supported by
the buffering pad 30 of the first connecting portion 12.
After the SIM card 40 is inserted into the slot, the battery
50 is positioned over the second substrate 10. As the
first connecting portion 12 is supported by the buffering
pad 30, a dead fold can be prevented from forming on
the first connecting portion 12 when the battery compart-
ment lid is closed. Even if the battery 50 is positioned
over the second substrate 10 and the bent portion of the
first connecting portion 12 to conform to the interior layout
of the mobile phone (see Fig. 10), the buffering pad 30
attached to the bent portion can prevent a dead fold from
forming on the first connecting portion 12 when the bat-
tery compartment lid is closed.
[0034] With the detailed description of the preferred
embodiments of the present invention, it will be apparent
to those skilled in the art that various modifications and
variations can be made to the present invention without
departing from the spirit and scope of the present inven-
tion. The embodiments depicted above are not intended
as limitations but rather as examples of the present in-
vention.
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Claims

1. A signal processing device comprising:

a first substrate, one side surface thereof being
provided with at least a first contact and a second
contact while the other side surface thereof be-
ing provided with at least a third contact and a
fourth contact, there being an electrical connec-
tion between the first and third contacts;
a second substrate, one side surface thereof be-
ing provided with at least an IC; and
a first connecting portion for connecting the first
and second substrates; wherein the second and
fourth contacts are electrically connected to the
IC via the first connecting portion.

2. The signal processing device according to claim 1
further comprising:

a third substrate, one side surface thereof being
provided with at least a fifth contact and a sixth
contact while the other side surface thereof be-
ing provided with at least a seventh contact and
a eighth contact, there being an electrical con-
nection between the fifth and seventh contacts;
and
a second connecting portion for connecting the
third and second substrates; wherein the sixth
and eighth contacts are electrically connected
to the IC via the second connecting portion.

3. The signal processing device according to claim 1,
wherein the IC converts signals between the second
and fourth contacts.

4. The signal processing device according to claim 2,
wherein the IC converts signals between the sixth
and eighth contacts.

5. The signal processing device according to claim 1,
wherein the first and third contacts electrically con-
nect to electrical grounding.

6. The signal processing device according to claim 1,
wherein the first and third contacts electrically con-
nect to power source.

7. The signal processing device according to claim 1,
wherein the first and second contacts are configured
to electrically connect to a SIM card, and the third
and fourth contacts are configured to electrically con-
nect to a portable communication device.

8. The signal processing device according to claim 2,
wherein the fifth and sixth contacts are configured
to electrically connect to a SIM card, and the seventh
and eighth contacts are configured to electrically

connect to a portable communication device.

9. The signal processing device according to claim 1,
wherein the side surface of the second substrate at
which the IC is disposed is provided with two copper
posts.

10. The signal processing device according to claim 9,
wherein a height of the two copper posts is at least
greater than that of the IC.

11. The signal processing device according to claim 9,
wherein the two copper posts are electrically con-
nected to the second or fourth contact.

12. The signal processing device according to claim 9,
wherein the two copper posts are configured to elec-
trically connect to an antenna coil.

13. The signal processing device according to claim 1,
wherein one side surface of the first connecting por-
tion is provided with a buffering pad to prevent a dead
fold from forming on the first connecting portion.

14. The signal processing device according to claim 13,
wherein the buffering pad is fabricated from a PO-
RON material.

15. The signal processing device according to claim 1,
wherein the side surface of the second substrate at
which the IC is disposed is provided with at least a
protrusion, and the height of the two copper posts is
at least greater than that of the IC.

16. The signal processing device according to claim 1,
wherein the first connecting portion has a length of
6-18 mm.

17. A signal processing device comprising:

a first substrate, one side surface thereof being
provided with a first contact and a second con-
tact;
a second substrate provided with an antenna
coil; and
a first connecting portion for connecting the first
and second substrates; wherein the first and
second contacts are electrically connected to
the antenna coil via the first connecting portion;
and wherein one side surface of the first con-
necting portion is provided with a buffering pad
to prevent a dead fold from forming on the bent
portion.

18. The signal processing device according to claim 17,
wherein the buffering pad is fabricated from a PO-
RON material.
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19. The signal processing device according to claim 17,
wherein the thickness of the buffering pad is at least
greater than 100 Pm.

20. The signal processing device according to claim 17,
wherein the first and second contacts of the first sub-
strate are configured to electrically connect to the
electrical contacts of a SIM card.
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