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(57) ABSTRACT

The present invention relates to a biomedical device capable
of using an earphone and microphone plug to transmit data
and a method for transmitting data, wherein the biomedical
device comprises: a measuring unit, a micro-control unit, an
earphone and microphone plug, a switch unit, a level shift
unit, an amplifying unit, and a power management unit. By
way of inserting the earphone and microphone plug into an
earphone and microphone jack of a portable electronic
device, the biomedical device is able to transmit data to the
portable electronic device without passing the certification of
the transmission format defined by a potable electronic device
vender in advance. Moreover, through the method, a user can
input biomedical data into the portable electronic device, so
as to record and trace the daily biomedical data thereof; in
addition, the biomedical data can be uploaded to a Cloud
Database via the portable electronic device for a telemedicine
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FIG. 1 (Prior Art)



Patent Application Publication = May 17,2012 Sheet 2 of 13 US 2012/0123222 Al

FIG. 2 (Prior Art)
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FIG. 3 (Prior Art)
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FIG. 5
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BIOMEDICAL DEVCIE CAPABLE OF USING
AN EARPHONE AND MICROPHONE PLUG
TO TRANSMIT DATA AND METHOD FOR
TRANSMITTING DATA

BACKGROUND OF THE INVENTION
[0001] 1. Technical Field

[0002] Thepresentinvention relates to a biomedical device,
and more particularly, to abiomedical device capable of using
an earphone and microphone plug to transmit data and a
method for transmitting data, in which the biomedical device
is able to communicate with a portable electronic device by
way of inserting the earphone and microphone plug into an
earphone and microphone jack of the portable electronic
device.

[0003] 2. Description of Related Art

[0004] Recently, various biomedical devices are widely
used in human life, such as the blood glucose meter, the body
fat meter, the blood pressure meter, the electrocardiography
meter, and the pulse oximeter. With reference to FIG. 1, a
stereo diagram of a conventional blood glucose meter is illus-
trated. As shown in FIG. 1, auser is able to insert a strip 2' into
the conventional blood glucose meter 1', and then, after a
blood of the user is dropped to a reacting zone 21' of the strip
2', the blood glucose meter 1' starts to measure, calculate, and
show the concentration value of the blood glucose on a screen
11"

[0005] Generally, the blood glucose meter 1' shown in FIG.
1 can only show the concentration value of the blood glucose
on the screen 11', so that the user needs to use other electronic
devices, for example, a computer, for recording and tracing
the daily concentration value of the blood glucose. However,
that is inconvenient for the user to use the computer to record
and trace the daily concentration value of the blood glucose.
On another aspect, with the development of technology, the
relevance between 3C products, biotechnologies and medical
information is getting increasing, in which, that includes
interdisciplinary technologies such as images, database and
network. For the above reason, it knows that is important to
integrate the information of the biomedical device and the 3C
products for facilitating the user.

[0006] Therefore, the venders of the biomedical devices
provide a new blood glucose meter capable of executing the
data transmission with the computer. Referring to FIG. 2, a
schematic view of the blood glucose meter communicating
with the computer is illustrated. As shown in FIG. 2, a con-
nection cable 12' is added to the blood glucose meter 1',
wherein the connection cable 12' has a USB connector able to
beinserted into a USB slot 31' of the computer 3, then the user
is able to upload the daily concentration value of the blood
glucose to the computer 3' through an application software
installed in the computer 3', and then the daily concentration
value of the blood glucose can be recorded and traced auto-
matically. Therefore, by connecting the blood glucose I' with
the computer 3', it is easily to record and trace the daily blood
glucose concentration value for the user.

[0007] Although the blood glucose meter 1' with the con-
nection cable 12' is able to execute the data transmission and
the information integration with the computer 3', it still has a
problem for an elderly user. The problem is that the elderly
user can not carry the computer 3' everywhere whatever the
computer 3' is a desktop PC or a notebook. Thus, to solve the
problem, a feasible way is to make the blood glucose meter
able to execute the data transmission and the information
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integration with the popular portable electronic device, for
instance, a smart phone. Referring to FIG. 3, the schematic
view of the blood glucose meter communicating with the
smart phone is illustrated. As shown in FIG. 3, similarly, the
blood glucose meter 1' connecting to the smart phone 4' via
the connection cable 12'; however, the difference is that the
connection cable 12' has a specific connector 122' but not the
USB connector 121'. So that, after the blood glucose meter 1'
is connected to the smart phone 4' by means of the connection
cable 12' and the specific connector 122!, the user can unload
the daily blood glucose concentration value to the smart
phone 4'; Besides, since the smart phone 4' is thin and light, so
that does not cause the burden for the elderly user to carry the
smart phone 4' everywhere.

[0008] However, there are various brands of the smart
phones, wherein in two different brands of the smart phones,
the format of two distinguished data-transmitting slots is
different. Therefore, when the user purchases a new smart
phone, and the brand of the new smart phone is different from
the old smart phone of the user, such that the blood glucose
meter can not communicate with the new smart phone by
using the old connection cable. In addition, even if the user
buys a new connection cable capable of connecting to the new
smart phone, it is not sure that the blood glucose meter can
communicate with the new smart phone. Actually, it needs to
pass the certification of the data-transmuting format defined
by vender pf the new smart phone, and then the blood glucose
meter is allowed to execute the data transmission and the
information integration with the new smart phone.

[0009] Thus, according to the above description, it knows
that is not easy to make the blood glucose meter (i.e., the
biomedical device) execute the data transmission and the
information integration with the smart phone (i.e., the por-
table electronic device). So that, in order to make the data
transmission and the information integration being per-
formed between the biomedical device and the portable elec-
tronic device more easily, the inventors of the present appli-
cation have made great efforts to make inventive research
thereon and eventually provided a biomedical device capable
of using an earphone and microphone plug to transmit data
and a method for transmitting data.

BRIEF SUMMARY OF THE INVENTION

[0010] The first objective of the present invention is to
provide a biomedical device capable of using an earphone and
microphone plug to transmit data, the biomedical device has
a standard earphone and microphone plug which can be
inserted into an earphone and microphone jack of a potable
electronic device, such that, without passing the certification
of the transmission format defined by a potable electronic
device vender in advance, the biomedical device is able to
communicate with the portable electronic device, and the data
transmission and the information integration between the
biomedical device and the portable electronic device is fin-
ished.

[0011] The second objective of the present invention is to
provide a biomedical device capable of using an earphone and
microphone plug to transmit data, the biomedical device has
a power management unit capable of obtaining an external
power source from a battery or a portable electronic device, so
as to transform the external power source to the required
system power of the biomedical device, so that, it not needs to
worry about the power shortage when the biomedical device
is used.
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[0012] The third objective of the present invention is to
provide a method for using an earphone and microphone plug
to transmit biomedical data, through the method, a user can
notonly use a biomedical device to measure the self biomedi-
cal information, but also input the biomedical data into a
portable electronic device by way of the data transmission
and the information integration between the biomedical
device and the portable electronic device, so that the portable
electronic device can be further used to record and trace the
daily biomedical data of the user.

[0013] Accordingly, to achieve the first objective and the
second objective of the present invention, the inventors pro-
pose a biomedical device capable of using an earphone and
microphone plug to transmit data, comprising: a measuring
unit, a micro-control unit, an earphone and microphone plug,
a switch unit, a level shift unit, an amplifying unit, and a
power management unit.

[0014] The measuring unit can connect to an object under
test and measure biomedical information of the object under
test. The micro-control unit couples to the measuring unit for
receiving the biomedical information, so as to process the
biomedical information to biomedical data. The earphone and
microphone plug can be inserted into an earphone and micro-
phone jack of a portable electronic device, and has a micro-
phone input terminal, a ground terminal, a left channel output
terminal, and a right channel output terminal, wherein the
microphone input terminal couples to the micro-control unit.
[0015] The switch unit couples to the right channel output
terminal and the micro-control unit, wherein when the ear-
phone and microphone plug is inserted into the earphone and
microphone jack of the portable electronic device, the switch
unit executing the signal switch to stop the portable electronic
device outputting audio signal, and then the micro-control
unit is able to input the biomedical data into the portable
electronic device through the microphone input terminal. The
level shift unit couples to the switch unit and the micro-
control unit, and receives the audio signal via the switch unit,
after receiving the audio signal, the level shift unit amplifies
the audio signal, converts the audio signal to DC signal, and
outputs the DC signal to the micro-control unit.

[0016] The amplifying unit couples to the switch unit for
receiving and amplifying the audio signal. The power man-
agement unit couples to the left channel output terminal and
electrically connects to an external power source via the left
channel output terminal, the power management unit is used
to transform the external power source to a system power for
driving the measuring unit, the micro-control unit, the switch
unit, the level shift unit, and the amplifying unit.

[0017] Wherein after the earphone and microphone plug is
inserted into the earphone and microphone jack, by means of
the earphone and microphone plug, the portable electronic
device transmits a configuration data to the micro-control unit
via the switch unit; after that, the micro-control unit outputs
an identification code to the portable electronic device
through the microphone input terminal, and then an applica-
tion software installed in the portable electronic device deter-
mines the identification code for checking the communica-
tion between the micro-control unit and the portable
electronic device.

[0018] Moreover, to achieve the third objective of the
present invention, the inventors propose a method for using an
earphone and microphone plug to transmit biomedical data,
the method comprises the steps of:
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[0019] (1)inserting an earphone and microphone plug of
a biomedical device into an earphone and microphone
jack of a portable electronic device ;

[0020] (2) through a right channel output terminal of the
earphone and microphone plug, the portable electronic
device outputs a configuration data to a micro-control
unit of the biomedical device;

[0021] (3) the micro-control unit receiving and analyzes
the configuration data;

[0022] (4) the micro-control unit outputs a identification
code to the portable electronic device via a microphone
input terminal of the earphone and microphone plug;

[0023] (5) an application software installed in the por-
table electronic device determines the identification
code;

[0024] (6) whether the identification code has been
determined, if yes, proceeding to step (7), otherwise,
proceeding to step (1);

[0025] (7) the communication of the micro-control unit
and the portable electronic device is established;

[0026] (8) determining whether an object under test is
connected to a measuring unit of the biomedical device,
if yes, proceeding to step (9), otherwise, proceeding to
step (8);

[0027] (9) a switch unit of the biomedical device stops
the portable electronic device outputting audio signal;
[0028] (10) determining whether the object under test
can be measured, if yes, proceeding to step (11), other-

wise, proceeding to step(8);

[0029] (11) the measuring unit measures biomedical
information of the object under test, and outputs the
biomedical information to the micro-control unit;

[0030] (12) the biomedical information is processed to
biomedical data by the micro-control unit;

[0031] (13) the micro-control unit inputs the biomedical
data into the portable electronic device via the micro-
phone input terminal;

[0032] (14) determining whether the measurement and
the record of the biomedical data of the object under test
is finished, if yes, proceeding to step(15), otherwise,
proceeding to step(8);

[0033] (15) removing the object under test from the bio-
medical device; and

[0034] (16) removing the biomedical device from the
portable electronic device.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0035] Theinvention as well as a preferred mode of use and
advantages thereof will be best understood by referring to the
following detailed description of an illustrative embodiment
in conjunction with the accompanying drawings, wherein:

[0036] FIG. 1 is a stereo diagram of a conventional blood
glucose meter;
[0037] FIG. 2 is a schematic view of the blood glucose

meter communicating with a computer;

[0038] FIG. 3 is the schematic view of the blood glucose
meter communicating with a smart phone;

[0039] FIG. 4 is a framework view of a first embodiment of
a biomedical device capable of using an earphone and micro-
phone plug to transmit data according to the present inven-
tion;

[0040] FIG. 5 is the schematic view of the biomedical
device connecting to a smart phone;
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[0041] FIG. 6 is a front view of an earphone and micro-
phone plug of the biomedical device according to the present
invention;

[0042] FIGS. 7A, 7B and 7C are signal timing graphic
diagrams of the biomedical device executes the data trans-
mission and the information integration with the smart phone;
[0043] FIG. 8 is the stereo view of a body fat and blood
pressure meter;

[0044] FIG. 9 is the front view of an electrocardiography
meter;
[0045] FIG. 10 is the framework view of a second embodi-

ment of the biomedical device capable of using the earphone
and microphone plug to transmit data according to the present
invention; and

[0046] FIGS.11A,11B and 11C are flow charts of a method
for using an earphone and microphone plug to transmit bio-
medical data according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0047] To more clearly describe a biomedical device
capable of using an earphone and microphone plug to trans-
mit data and a method for transmitting data according to the
present invention, embodiments of the present invention will
be described in detail with reference to the attached drawings
hereinafter.

[0048] The biomedical device capable of using the ear-
phone and microphone plug to transmit data of the present
invention includes two embodiments. With reference to FIG.
4, which illustrates a framework view of a first embodiment of
the biomedical device capable of using an earphone and
microphone plug to transmit data according to the present
invention. As shown in FIG. 4, the first embodiment of the
biomedical device 1 includes: a measuring unit 11, a micro-
control unit 12, an earphone and microphone plug 13, a
switch unit 14, a level shift unit 15, an amplifying unit 16, a
power management unit 17, and a speaker unit 18.

[0049] Themeasuring unit 11 is capable of connecting to an
object under test 2 and measuring biomedical information of
the object under test 2. The micro-control unit 12 couples to
the measuring unit 11 for receiving the biomedical informa-
tion, so as to process the biomedical information to biomedi-
cal data. The earphone and microphone plug 13 is able to be
inserted into an earphone and microphone jack 31 of a por-
table electronic device 3, wherein earphone and microphone
plug 13 has a microphone input terminal 131, a ground ter-
minal 132, a left channel output terminal 133, and a right
channel output terminal 134, and the microphone input ter-
minal 131 couples to the micro-control unit 12.

[0050] As shown in FIG. 4, The switch unit 14 couples to
the right channel output terminal 134 and the micro-control
unit 12, wherein when the earphone and microphone plug 13
is inserted into the earphone and microphone jack 31 of the
portable electronic device 3, the switch unit 14 executes the
signal switch to stop the portable electronic device 3 output-
ting audio signal, and then the micro-control unit 12 is able to
input the biomedical data into the portable electronic device 3
through the microphone input terminal 131. The level shift
unit 15 couples to the switch unit 14 and the micro-control
unit 12, and is employed to receive the audio signal via the
switch unit 14. A fter receiving the audio signal, the level shift
unit 15 amplifies the audio signal, converts the audio signal to
DC signal, and outputs the DC signal to the micro-control unit
12.
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[0051] Referring to FIG. 4 again, the amplifying unit 16
couples to the switch unit 14 for receiving and amplifying the
audio signal. The power management unit 17 couples to the
left channel output terminal 133, in addition, through the left
channel output terminal 133, the power management unit 17
can electrically connect to an external power source. The
power management unit 17 is used to transform the external
power source to a system power for driving the measuring
unit 11, the micro-control unit 12, the switch unit 14, the level
shift unit 15, and the amplifying unit 16. In the first embodi-
ment of the biomedical device 1, a battery of the portable
electronic device 3 is used as the external power source, so
that, after the earphone and microphone plug 13 is inserted
into the earphone and microphone jack 31, the power man-
agement unit 17 can obtain the power source from the battery
of the portable electronic device 3, and then the power man-
agement unit 17 transform the power source to the system
power. Moreover, in the first embodiment of the biomedical
device 1, the speaker unit 18 couples to the amplifying unit 16
for receiving the audio signal amplified by the amplifying unit
16, so as to output the audio signal.

[0052] Must be especially noted that, in the framework of
the first embodiment of the biomedical device 1 of the present
invention, after the earphone and microphone plug 13 is
inserted into the earphone and microphone jack 31, through
the earphone and microphone plug 13 and the switch unit 14,
the portable electronic device 3 is capable of transmitting a
configuration data to the micro-control unit 12; after that, the
micro-control unit 12 outputs a identification code to the
portable electronic device 3, and then an application software
installed in the portable electronic device 3 determines the
identification code for checking the communication between
the micro-control unit 12 and the portable electronic device 3.
When the application software successfully detects the iden-
tification code, meanwhile, the communication between the
micro-control unit 12 and the portable electronic device 3 has
been established; therefore, the biomedical device 1 is able to
execute the data transmission and the information integration
with the portable electronic device 3, so that, through the
portable electronic device 3, a user can upload the daily
biomedical data thereof measured by the biomedical device 1
to a Cloud Database for a telemedicine management. Further-
more, it must stress that the user is able to download the
application software from a network software store provided
by venders of the portable electronic devices, and to install the
application software in the portable electronic device.
[0053] The characteristic of the biomedical device 1 of the
present invention is using the earphone and microphone plus
13 to communicate with the portable electronic device 3;
[0054] thus, in order to completely disclose the character-
istic of the present invention, how the biomedical device 1
execute the data transmission and the information integration
with the portable electronic device 3 will be described in
follows.

[0055] Referringto FIG. 4 again, and simultaneously refer-
ring to FIG. 5, which illustrates a schematic view of the
biomedical device connecting to a smart phone. As shown in
FIG. 4 and FIG. 5, since the biomedical device 1 of the present
invention includes the earphone and microphone plug 13, so
the user can insert the earphone and microphone plug 13 into
the earphone and microphone jack 31 of the portable elec-
tronic device 3, so as to establish the communication between
the biomedical device 1 and the portable electronic device 3.
As shown in FIG. 5, the biomedical device 1 is a blood
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glucose meter, the portable device 3 is a smart phone, and the
object under test 2 is a blood glucose strip, wherein the blood
glucose strip has an enzyme 21 used for reacting with a blood
of the user. The blood glucose strip, i.e., the object under test
2, can be inserted into a measuring device of the blood glu-
cose meter, i.e., the measuring unit 11 of the biomedical
device 1, so that the blood glucose meter is able to measure
and calculate the value of the blood glucose concentration.
Moreover, the user is able to purchase and download the
application software from an android market provided by
GOOGLE®, an App Store provided by Apple®, an Ovi Store
provided by Nokia® or an App Store provided by Black-
Berry®, and to directly install the application software in the
smart phone.

[0056] Referring to FIG. 4, and FIG. 5 again, and simulta-
neously referring to FIG. 6, which illustrates a front view of
the earphone and microphone plug of the biomedical device
according to the present invention. As above mentioned, the
earphone and microphone plug 13 of the biomedical device 1
has the microphone input terminal 131, the ground terminal
132, the left channel output terminal 133, and the right chan-
nel output terminal 134, wherein the microphone input ter-
minal 131 couples to the micro-control unit 12, the right
channel output terminal 134 couples to the switch unit 14, and
the left channel output terminal 133 couples to the power
management unit 17.

[0057] In the framework of the first embodiment of the
biomedical device 1 of the present invention, the right chan-
nel output terminal 134 is used for inputting the audio signal
outputted by the smart phone into the switch unit 14, then the
switch unit 14 transmits the audio signal to the micro-control
unit 12, and then the micro-control unit 12 analyzes the audio
signal and calculates a data frequency of the biomedical data.
Furthermore, when the biomedical device 1 is connected to
the smart phone, the smart phone outputs the configuration
data thereof to the micro-control unit 12 via the right channel
output terminal 134, then the micro-control unit 12 outputs
the identification code to the smart phone through the micro-
phone input terminal 131, and then the application installed in
the smart phone determines the identification code for check-
ing the communication between the biomedical device 1 and
the smart phone. When the application software successfully
detects the identification code, the communication between
the biomedical device 1 and the smart phone has been estab-
lished, and the biomedical device 1 is able to execute the data
transmission and the information integration with the smart
phone.

[0058] Referring to FIG. 4 and FIG. 5 again, and simulta-
neously referring to FIGS. 7A, 7B and 7C, which illustrate
signal timing graphic diagrams of the biomedical device
executes the data transmission and the information integra-
tion with the smart phone. After the blood glucose meter, i.e.,
the biomedical device 1 of the present invention, is connected
to the smart phone, i.e., the portable electronic device 3, the
signal timing graphic diagrams of the blood glucose meter
and the smart phone as shown in FIG. 7A, in which signal A
is the signal outputted from the left channel output terminal
133, signal B is the signal outputted from the microphone
input terminal 131, and signal C is the signal inputted into the
micro-control unit 12 by the switch unit 14. In addition, as
shown in FIG. 7A, before the blood glucose, i.e., the object
under test, is inserted into the blood glucose meter, the signal
A is kept at a high potential level, the signal B and the signal
C are maintained at a low potential level; however, after the
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blood glucose strip is inserted into the blood glucose meter,
the signal A is still kept at the high potential level, the signal
B is still maintained at the low potential level, but the signal C
rises to the high potential level at the time coordinate of T,.
[0059] Furthermore, after the blood of the user is dropped
to the enzyme 21, the blood glucose meter measure and
calculate the value of the blood glucose concentration, in
which the value of the blood glucose concentration is the
biomedical data; moreover, since the sampling frequency of
the audio signal outputted by the smart phone is 44.1 kHz, so
that, through the microphone input terminal 131, the micro-
control unit 12 outputs the biomedical data to the smart phone
by the data frequency of 10 kHz, and the data format of the
biomedical data is binary code.

[0060] As shown in FIG. 7B, when the biomedical data is
inputted into the smart phone, the signal A firstly falls at time
coordinate of T, and after a period of time, the signal A rises.
When the signal A falls and after 10 ms, the biomedical data,
i.e., the calculated value of the blood glucose concentration,
begins to be inputted into the smart phone at time coordinate
of T,,, and then the input of the biomedical data is finished at
time coordinate of T,,. As shown in FIG. 7B, the time differ-
ential of T,, and T} is 40 ms. After the input of the biomedical
data is finished, as shown in FIG. 7C, the signal A falls to the
low potential level at time coordinate of T,; furthermore,
after the blood glucose strip 21 is removed from the blood
glucose meter, the signal C falls to the low potential level at
time coordinate of Ty,

[0061] In the above mention, that uses the blood glucose
meter as the first embodiment of the biomedical device 1 to
describe how the biomedical device of the present invention
execute the data transmission and the information integration
with the smart phone. However, since the present body fat
meter, the blood pressure meter, the pulse oximeter, and the
electrocardiography meter have been miniaturized, so that the
biomedical device of the present invention can not only
applied to the blood meter, but also be implemented to a body
fat and blood pressure meter, a pulse oximeter and an elec-
trocardiography meter. Please refer to FIG. 8, which illus-
trates a stereo view of the body fat and blood pressure meter,
as shown in FIG. 8, the measuring unit 11 is two ring elec-
trodes which are able to measure the body fat and the blood
pressure of the user by way of surrounding the left wrist and
the right wrist of the user, respectively. Moreover, please refer
to FIG. 9, which illustrates the front view of an electrocardio-
graphy meter, as shown in FIG. 9, the biomedical device 1 of
the present invention also can be the electrocardiography
meter, in which the measuring unit 11 is two electrodes. The
user is able to place two fingers thereof on the two electrodes,
respectively, such that the electrocardiography meter can
measure and plot an electrocardiography of the user.

[0062] Moreover, the biomedical device capable of using
the earphone and microphone plug to transmit data of the
present invention further includes a second embodiment.
Please refer to FIG. 10, which illustrates framework view of
the second embodiment of the biomedical device according to
the present invention. As shown in FIG. 10, the framework of
the second embodiment of the biomedical device includes:
the measuring unit 11, the micro-control unit 12, the earphone
and microphone plug 13, the switch unit 14, the level shift unit
15, the amplifying unit 16, the power management unit 17,
and the speaker unit 16.

[0063] Referring to FIG. 10 again, and simultaneously
referring to FIG. 4, compared with the first embodiment, in
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the framework of the second embodiment of the biomedical
device 1, the switch unit 14 couples to the left channel output
terminal 133, the right channel output terminal 134 and the
micro-control unit 12; in addition, the power management
unit 17 only electrically connects to the external power source
and not couples to the left channel output terminal 133. In the
second embodiment, since the left channel output terminal
133 not needs to couple to the power management unit 17 for
supplying the external power source, both the left channel
output terminal 133 and the right channel output terminal 134
are used for outputting the audio signal to the biomedical
device 1, or employed to transmit the configuration data of the
portable electronic device 3 to the micro-control unit 12.
Moreover, the same to the first embodiment, not only being
applied to the blood meter, the second embodiment of the
biomedical device 1 can also be implemented to the body fat
and blood pressure meter, the pulse oximeter and the electro-
cardiography meter.

[0064] Through the above description, the biomedical
device capable of using the earphone and microphone plug to
transmit data according to the present invention has been
clearly disclosed; in addition, through the flow charts, the
method for using the earphone and microphone plug to trans-
mit the biomedical data will be disclosed in follows. With
reference to FIGS. 11A, 11B and 11C, which illustrate the
flow charts of the method for using the earphone and micro-
phone plug to transmit the biomedical data according to the
present invention. As shown in FIG. 11A, FIG. 11B and FIG.
11C, the method for using the earphone and microphone plug
to transmit the biomedical data includes the steps of:

[0065] Firstly, proceeding step (101), inserting the ear-
phone and microphone plug 13 of the biomedical device 1
into the earphone and microphone jack 31 of the portable
electronic device 3; Next proceeding step (102) through the
right channel output terminal 134 of the earphone and micro-
phone plug 13, the portable electronic device 3 outputs the
configuration data to the micro-control unit 12 of the bio-
medical device 1; Then proceeding to step (103), the micro-
control unit 12 receiving and analyzing the configuration
data. After the micro-control unit 12 finishes the analysis of
the configuration data, then proceeding to step (104), the
micro-control unit 12 outputs the identification code to the
portable electronic device 3 via the microphone input termi-
nal 131 of the earphone and microphone plug 13; Next pro-
ceeding to step (105), the application software installed in the
portable electronic device 3 determining the identification
code; Next proceeding to step (106), whether the identifica-
tion code has been determined, if yes, proceeding to step (7),
the communication of the micro-control unit 12 and the por-
table electronic device 3 is established; if no, proceeding back
to step (101).

[0066] After the communication of the micro-control unit
12 and the portable electronic device 3 has been established,
the flow of the method proceeds to step (108), determining
whether the object under test 2 is connected to the measuring
unit 11 of the biomedical device 1, if yes, proceeding to step
(109), the switch unit 14 of the biomedical device 1 stops the
portable electronic device 3 outputting the audio signal; if no,
that means there is no object under test 2 being connected to
the measuring unit 11 of the biomedical device 1, such that
proceeding to step (108).

[0067] Furthermore, after the object under test 2 is con-
nected to the measuring unit 11, then proceeding to step
(110), determining whether the object under test 2 can be
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measured, if yes, proceeding to step (111), the measuring unit
11 measures the biomedical information of the object under
test 2, and outputs the biomedical information to the micro-
control unit 12; if no, proceeding to step (108). Next proceed-
ing to step (112), the biomedical information is processed to
biomedical data by the micro-control unit 12, and then pro-
ceeding to step (113), the micro-control unit 12 inputs the
biomedical data into the portable electronic device 3 via the
microphone input terminal 131.

[0068] After steps (101) to (113) are finished, the biomedi-
cal device 1 executes the data transmission and the informa-
tion integration with the portable electronic device 3; there-
fore, proceeding to step (114), determining whether the
measurement and the record of the biomedical data of the
object under test 2 is finished, if yes, proceeding to step (115),
removing the object under test 2 from the biomedical device
1; if no, proceeding to step (108). Finally, after step (115) is
completed, next proceeding to (116), removing the biomedi-
cal device 1 from the portable electronic device 3.

[0069] Thus, though the steps (101) to (116), the user can
not only utilize the biomedical device 1 to measure the self
biomedical information, but also input the biomedical data
into the portable electronic device 3 by way of the data trans-
mission and the information integration between the bio-
medical device 1 and the portable electronic device 3, so that
the portable electronic device 3 can be further used to record
and trace the daily biomedical data of the user.

[0070] So, through the first embodiment, the second
embodiment and the flow charts, the biomedical device
capable of using the earphone and microphone plug to trans-
mit data and the method for transmitting data according to the
present invention has been disclosed completely and clearly
in the above description. In summary, the present invention
has the following advantages:

[0071] 1. The biomedical device of the present invention
has one earphone and microphone plug capable of being
inserted into one earphone and microphone jack of the
portable electronic device, such that, by means of the
earphone and microphone plug and the application soft-
ware installed in the portable electronic device, the bio-
medical device of the present invention is able to execute
the data transmission and the information integration
with the portable electronic device.

[0072] 2. Inheriting above point 1, by way of the ear-
phone and microphone plug being inserted into the ear-
phone and microphone jack of the potable electronic
device, such that, without passing the certification of the
transmission format defined by the potable electronic
device vender in advance, the biomedical device is able
to communicate with the portable electronic device, and
the data transmission and the information integration
between the biomedical device and the portable elec-
tronic device is achieved; it is very convenient for the
user.

[0073] 3. Inheriting above point 1, the user is able to
purchase and download the application software from an
android market provided by GOOGLE®, an App Store
provided by Apple®, an Ovi Store provided by Nokia®
or an App Store provided by BlackBerry®, and to
directly install the application software in the portable
electronic device (the smart phone).

[0074] 4. The system power of the biomedical device of
the present invention is provide by the battery, the power
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supply or the portable electronic device, so that the user
not needs to worry about the power shortage when using
the biomedical device.

[0075] 5. Through the method forusing the earphone and
microphone plug to transmit the biomedical data, the
user can not only use the biomedical device to measure
the self biomedical information, but also input the bio-
medical data into the portable electronic device by way
of the data transmission and the information integration
between the biomedical device and the portable elec-
tronic device, so that the portable electronic device can
be further used to record and trace the daily biomedical
data of the user.

[0076] The above description is made on embodiments of
the present invention. However, the embodiments are not
intended to limit scope of the present invention, and all
equivalent implementations or alterations within the spirit of
the present invention still fall within the scope of the present
invention.

We claim:

1. A biomedical device capable of using an earphone and

microphone plug to transmit data, comprising:

a measuring unit, capable of connecting to an object under
test and measuring biomedical information of the object
under test;

a micro-control unit, coupling to the measuring unit for
receiving the biomedical information, so as to process
the biomedical information to biomedical data;

an earphone and microphone plug, capable of being
inserted into an earphone and microphone jack of a
portable electronic device, and having a microphone
input terminal, a ground terminal, a left channel output
terminal, and a right channel output terminal, wherein
the microphone input terminal couples to the micro-
control unit;

a switch unit, coupling to the right channel output terminal
and the micro-control unit, wherein when the earphone
and microphone plug is inserted into the earphone and
microphone jack of the portable electronic device, the
switch unit executing the signal switch to stop the por-
table electronic device outputting audio signal, and then
the micro-control unit is able to input the biomedical
data into the portable electronic device through the
microphone input terminal;

a level shift unit, coupling to the switch unit and the micro-
control unit, and receiving the audio signal via the
switch unit, after receiving the audio signal, the level
shift unit amplifying the audio signal, converting the
audio signal to DC signal, and outputting the DC signal
to the micro-control unit;

an amplifying unit, coupling to the switch unit for receiv-
ing and amplifying the audio signal; and

a power management unit, coupling to the left channel
output terminal and electrically connecting to an exter-
nal power source through the left channel output termi-
nal, the power management unit being used to transform
the external power source to a system power for driving
the measuring unit, the micro-control unit, the switch
unit, the level shift unit, and the amplifying unit;

wherein after the earphone and microphone plug is inserted
into the earphone and microphone jack, by means of the
earphone and microphone plug, the portable electronic
device transmitting a configuration data to the micro-
control unit via the switch unit, after that, the micro-
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control unit outputting an identification code to the por-
table electronic device through the microphone input
terminal, and then an application software installed in
the portable electronic device determines the identifica-
tion code for checking the communication between the
micro-control unit and the portable electronic device.

2. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 1, further
comprising a speaker unit, coupling to the amplifying unit for
receiving the audio signal which has been amplified and
outputting the audio signal.

3. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 1, wherein
when the earphone and microphone plug is inserted into the
earphone and microphone jack of the portable electronic
device, meanwhile, the signal outputted from the left channel
output terminal being maintained at a high level, so that the
power management unit obtains the external power source.

4. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 1, wherein the
measuring unit is selected from the group consisting of: a
measuring device of blood glucose strip, a measuring device
of body fat, a measuring device of blood pressure, and a
measuring device of electrocardiography.

5. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 4, wherein the
object under test is selected from the group consisting of: a
blood glucose strip and a man body.

6. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 1, wherein the
micro-control unit inputs the biomedical data into the por-
table electronic device by a data frequency of 10 kHz through
the microphone input terminal.

7. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 6, wherein the
data format of biomedical data inputted into the portable
electronic device is binary code.

8. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 1, wherein the
portable electronic device is selected from the group consist-
ing of: a smart phone, a PDA, a portable game console, a
digital photo frame, a notebook, a netbook, a tablet PC, and an
iPAD.

9. A biomedical device capable of using an earphone and
microphone plug to transmit data, comprising:

a measuring unit, capable of connecting to an object under
test and measuring biomedical information of the object
under test;

a micro-control unit, coupling to the measuring unit for
receiving the biomedical information, so as to process
the biomedical information to biomedical data;

an earphone and microphone plug, capable of being
inserted into an earphone and microphone jack of a
portable electronic device, and having a microphone
input terminal, a ground terminal, a left channel output
terminal, and a right channel output terminal, wherein
the microphone input terminal couples to the micro-
control unit;

a switch unit, coupling to the left channel output terminal,
the right channel output terminal and the micro-control
unit, wherein when the earphone and microphone plugis
inserted into the earphone and microphone jack of the
portable electronic device, the switch unit executing the
signal switch to stop the portable electronic device out-
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putting audio signal, and then the micro-control unit is
able to input the biomedical data into the portable elec-
tronic device through the microphone input terminal;

a level shift unit, coupling to the switch unit and the micro-
control unit, and receiving the audio signal via the
switch unit, after receiving the audio signal, the level
shift unit amplifying the audio signal, converting the
audio signal to DC signal, and outputting the DC signal
to the micro-control unit;

an amplifying unit, coupling to the switch unit for receiv-
ing and amplifying the audio signal; and

a power management unit, electrically connecting to an
external power source and being employed to transform
the external power source to a system power, such that
the measuring unit, the micro-control unit, the switch
unit, the level shift unit, and the amplifying unit can be
driven by the system power;

wherein after the earphone and microphone plug is inserted
into the earphone and microphone jack, by way of the
earphone and microphone plug, the portable electronic
device transmitting a configuration data to the micro-
control unit via the switch unit, after that, the micro-
control unit outputting an identification code to the por-
table electronic device through the microphone input
terminal, and then an application software installed in
the portable electronic device determines the identifica-
tion code for checking the communication between the
micro-control unit and the portable electronic device.

10. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 9, further
comprising a speaker unit, coupling to the amplifying unit for
receiving the audio signal which has been amplified and
outputting the audio signal.

11. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 9, wherein
when external power source is selected from the group con-
sisting of: a battery and a power supply.

12. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 9, wherein the
measuring unit is selected from the group consisting of: a
measuring device of blood glucose strip, a measuring device
of body fat, a measuring device of blood pressure, and a
measuring device of electrocardiography.

13. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 12, wherein the
object under test is selected from the group consisting of: a
blood glucose strip and a man body.

14. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 9, wherein the
micro-control unit inputs the biomedical data into the por-
table electronic device by a data frequency of 10 kHz through
the microphone input terminal; moreover, the format of the
biomedical data is binary code.

15. The biomedical device capable of using the earphone
and microphone plug to transmit data of claim 9, wherein the
portable electronic device is selected from the group consist-
ing of: a smart phone, a PDA, a portable game console, a
digital photo frame, a notebook, a netbook, a tablet PC, and an
iPAD.

16. A method for using an earphone and microphone plug

to transmit biomedical data, the method comprising the steps
of:
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(1) inserting an earphone and microphone plug of a bio-
medical device into an earphone and microphone jack of
a portable electronic device ;

(2) through a right channel output terminal of the earphone
and microphone plug, the portable electronic device out-
putting a configuration data to a micro-control unit of the
biomedical device;

(3) the micro-control unit receiving and analyzing the con-
figuration data;

(4) the micro-control unit outputting a identification code
to the portable electronic device via a microphone input
terminal of the earphone and microphone plug;

(5) an application software installed in the portable elec-
tronic device determining the identification code;

(6) whether the identification code has been determined, if
yes, proceeding to step (7), otherwise, proceeding to step
s

(7) the communication of the micro-control unit and the
portable electronic device being established;

(8) determining whether an object under test is connected
to a measuring unit of the biomedical device, if yes,
proceeding to step (9), otherwise, proceeding to step (8);

(9) a switch unit of the biomedical device stopping the
portable electronic device outputting audio signal;

(10) determining whether the object under test can be mea-
sured, if yes, proceeding to step(11), otherwise, pro-
ceeding to step(8);

(11) the measuring unit measuring biomedical information
of the object under test, and outputting the biomedical
information to the micro-control unit;

(12) the biomedical information being processed to bio-
medical data by the micro-control unit;

(13) the micro-control unit inputting the biomedical data
into the portable electronic device via the microphone
input terminal;

(14) determining whether the measurement and the record
of the biomedical data of the object under test is finished,
if yes, proceeding to step(15), otherwise, proceeding to
step(8);

(15) removing the object under test from the biomedical
device; and

(16) removing the biomedical device from the portable
electronic device.

17. The method for using the earphone and microphone
plug to transmit the biomedical data of claim 16, wherein the
measuring unit is selected from the group consisting of: a
measuring device of blood glucose strip, a measuring device
of body fat, a measuring device of blood pressure, and a
measuring device of electrocardiography.

18. The method for using the earphone and microphone
plug to transmit the biomedical data of claim 16, wherein the
object under test is selected from the group consisting of: a
blood glucose strip and a man body.

19. The method for using the earphone and microphone
plug to transmit the biomedical data of claim 16, wherein the
micro-control unit inputs the biomedical data into the por-
table electronic device by a data frequency of 10 kHz through
the microphone input terminal;

moreover, the format of the biomedical data is binary code.
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20. The method for using the earphone and microphone
plug to transmit the biomedical data of claim 16, wherein the
portable electronic device is selected from the group consist-
ing of: a smart phone, a PDA, a portable game console, a
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digital photo frame, a notebook, a netbook, a tablet PC, and an
iPAD.
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