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7) ABSTRACT

A portable ultrasonic diagnostic device, according to the
present invention, comprises: a transducer for generating an
ultrasonic pulse from an applied electrical pulse, irradiating
the ultrasonic pulse to a subject to be diagnosed, and
receiving an echo signal; and a main circuit unit for gener-
ating an electrical pulse which is to be applied to the
transducer, generating scanline data from the echo signal,
and transmitting to a portable terminal the scanline data or
frame data which comprises a predetermined number of
scanline data items, wherein the main circuit unit transmits
the scanline data or the frame data, during the time other
than the time in which the echo signal is received, and
generates the electrical pulse during the time other than the

A6IB 8/00 (2006.01) time in which the scanline data or the frame data is trans-
A6IB 8/14 (2006.01) mitted.
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PORTABLE ULTRASONIC DIAGNOSTIC
DEVICE AND METHOD FOR OPERATING
SAME

TECHNICAL FIELD

[0001] The present invention relates to a portable ultra-
sonic diagnostic device and a method of operating the same.

BACKGROUND ART

[0002] Ultrasonic diagnostic devices are generally used in
the medical field for obtaining information on an inside of an
object to be inspected due to noninvasive and nondestructive
properties thereof. Since ultrasonic diagnostic systems can
provide a high-resolution image of internal organs of an
object to be inspected, to a practitioner without a surgical
operation of directly incising and observing the object,
ultrasonic diagnostic systems are very significantly used.
[0003] An ultrasonic diagnostic device is a system which
obtains images concerning tomography of soft tissue or
blood flows without invasion by emitting an ultrasonic
signal from a body surface of an object to be inspected
toward a target part in a body and extracting information
from the reflected ultrasonic signal.

[0004] Such ultrasonic diagnostic devices are generally
used for diagnosing a heart, abdominal organs, urinary
organs, and genital organs due to a small size, a low price,
a capability of displaying in real time, and high security
thereof without radiation exposure of X-rays or the like in
comparison to an X-ray inspection device, a computerized
tomography (CT) scanner, a magnetic resonance image
(MRI) scanner, a nuclear medicine inspection device, and
the like.

[0005] Recently, attempts have been made to embody a
portable ultrasonic diagnostic device and connecting a por-
table terminal such as a smart phone and a tablet personal
computer (PC) to the ultrasonic diagnostic device through
wireless communications so as to perform ultrasonic diag-
noses.

DISCLOSURE OF INVENTION

Technical Problem

[0006] In the case of a portable ultrasonic diagnostic
device, during a process of obtaining ultrasonic image data,
an internal signal and a high-frequency signal transmitted
from the portable ultrasonic diagnostic device to a portable
device have influences on each other such that signal quality
suffers.

[0007] Also, since power consumption is great while
transmitting data to the portable terminal, noise may occur
in the internal signal due to load variation between when
data is transmitted to the portable terminal and when not
transmitted.

[0008] The present invention is directed to providing a
portable ultrasonic diagnostic device and a method of oper-
ating the same capable of improving signal quality by
preventing an internal signal and a high-frequency signal
transmitted to a portable terminal from having influences on
each other during a process of obtaining ultrasonic image
data and capable of preventing noise occurrence in the
internal signal caused by load variation between when data
is transmitted to the portable terminal and when not trans-
mitted.
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Technical Solution

[0009] One aspect of the present invention provides a
portable ultrasonic diagnostic device including a transducer
which generates and emits an ultrasonic pulse from an
applied electrical signal toward an object to be inspected and
receives an echo signal therefrom and a main circuit portion
which generates an electrical pulse to be applied to the
transducer, generates scan line data from the echo signal,
and transmits the scan line data or frame data including a
certain number of scan line data to a portable terminal. Here,
the main circuit portion transmits the scan line data or the
frame data during a time except a reception time of the echo
signal and generates the electrical pulse during a time except
a transmission time of the scan line data or the frame data.
[0010] The main circuit portion may transmit the scan line
data when the reception time of the echo signal is completed,
and may generate an electrical pulse for a next scan line
when the scan line data is completely transmitted.

[0011] The main circuit portion may include a pulse
generator which generates the electrical pulse, a beam
former which generates the scan line data by beam-forming
the echo signal, and a processor which transmits the scan
line data. Here, the processor may transmit the scan line data
when the reception time of the echo signal is completed, and
the pulse generator may generate the electrical pulse for the
next scan line when the scan line data is completely trans-
mitted.

[0012] The main circuit portion may further include a
buffer which stores the scan line data, and the processor may
transmit the scan line data stored in the buffer when the
reception time of the echo signal is completed.

[0013] The reception time of the echo signal may be
determined according to a set diagnosis depth of the portable
ultrasonic diagnostic device.

[0014] The main circuit portion may transmit the frame
data when a reception time of an echo signal for a last scan
line, which forms a frame, is completed and may generate an
electrical pulse for a first scan line of a next frame when the
frame data is completely transmitted.

[0015] The main circuit portion may include a pulse
generator which generates the electrical pulse, a beam
former which generates the scan line data by beam-forming
the echo signal, a buffer which stores the generated scan line
data, and a processor which transmits frame data including
a certain number of the scan line data stored in the buffer.
Here, the processor may transmit the frame data when the
reception time of the echo signal for the last scan line is
completed, and the pulse generator may generate the elec-
trical pulse for the first scan line of the next frame when the
frame data is completely transmitted.

[0016] The reception time of the echo signal may be
determined according to a set diagnosis depth of the portable
ultrasonic diagnostic device.

[0017] Another aspect of the present invention provides a
method of operating a portable ultrasonic diagnostic device,
the method including emitting an ultrasonic pulse toward an
object to be inspected and receiving an echo signal there-
from, generating scan line data from the echo signal when a
reception time of the echo signal is completed, and trans-
mitting the scan line data to a portable terminal, and emitting
an ultrasonic pulse for a next scan line when the scan line
data is completely transmitted.

[0018] Still another aspect of the present invention pro-
vides a method of operating a portable ultrasonic diagnostic
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device, the method including (a) emitting an ultrasonic pulse
toward an object to be inspected and receiving an echo
signal, (b) generating scan line data from the echo signal
when a reception time of the echo signal is completed,
generating frame data including a certain number of scan
line data by repeatedly performing operation (a) and opera-
tion (b), transmitting the generated frame data, and emitting
an ultrasonic pulse for a first scan line of a next frame when
the frame data is completely transmitted.

Advantageous Effects

[0019] According to the present invention, a portable
ultrasonic diagnostic device may improve signal quality by
preventing an internal signal and a high-frequency signal
transmitted to a portable terminal from having influences on
each other during a process of obtaining ultrasonic image
data and may prevent noise occurrence in the internal signal
due to load variation between when data is transmitted to the
portable terminal and when not transmitted.

BRIEF DESCRIPTION OF DRAWINGS

[0020] FIG. 1 illustrates components of a portable ultra-
sonic diagnostic device according to one embodiment of the
present invention.

[0021] FIG. 2 is a timing chart illustrating a process of
generating an ultrasonic pulse and receiving an echo signal
so as to generate scan line data.

[0022] FIG. 3 is a timing chart illustrating a process of
obtaining frame data using a plurality of scan line data.
[0023] FIG. 4 is a timing chart illustrating obtainment and
transmission of scan line data according to a method of
transmitting scan line data.

[0024] FIG. 5 is a timing chart illustrating obtainment and
transmission of frame data according to a method of trans-
mitting frame data.

[0025] FIG. 6 is a timing chart illustrating obtainment and
transmission of scan line data in the case of transmitting scan
line data.

[0026] FIG. 7 is a timing chart illustrating obtainment and
transmission of frame data in the case of transmitting frame
data.

[0027] FIG. 8 is a flowchart illustrating a method of
operating a portable ultrasonic diagnostic device according
to one embodiment of the present invention.

[0028] FIG. 9 is a flowchart illustrating a method of
operating a portable ultrasonic diagnostic device according
to another embodiment of the present invention.

MODE FOR INVENTION

[0029] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
attached drawings. In the following description and the
attached drawings, substantially like elements are referred to
as like reference numerals such that a repetitive description
will be omitted. In the description of the present invention,
a detailed description on well-known functions or compo-
nents of the related art will be omitted when it is deemed to
obscure the essence of the present invention.

[0030] FIG. 1 illustrates components of a portable ultra-
sonic diagnostic device according to one embodiment of the
present invention.
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[0031] A portable ultrasonic diagnostic device 100 accord-
ing to an embodiment of the present invention includes a
transducer 110 and a main circuit portion 120.

[0032] The transducer 110 generates an ultrasonic pulse
from an electrical pulse applied by the main circuit portion
120, emits the ultrasonic pulse toward an inside of an object
to be inspected, converts an echo signal, which is the
ultrasonic pulse reflected by the object and returns, into an
electrical signal, and transmits the electrical signal to the
main circuit portion 120. The transducer 110 may be formed
of a piezoelectric element array module. The piezoelectric
element array module may include a large number, for
example, 64, 128, 192, and the like of piezoelectric elements
which are arranged in an alignment shape. As the piezoelec-
tric elements, lead zirconate titanate (PZT) having excellent
electroacoustic conversion efficiency may be used. As a
voltage of the electrical pulse for driving the piezoelectric
elements, a voltage of +100 V to -100 V may be used.
[0033] The main circuit portion 120 generates an electrical
pulse to be applied to the transducer 110, generates scan line
data or frame data including a certain number scan line data
by analyzing an echo signal received through the transducer
110, and transmits the scan line data or the frame data to a
portable terminal 200.

[0034] The portable terminal 200 converts data received
from the portable ultrasonic diagnostic device 100 into an
ultrasonic image adequate for resolution of a display screen
and displays the ultrasonic image through the display screen.
The portable terminal 200 may be any device capable of
interworking with the portable ultrasonic diagnostic device
100. For example, the portable terminal 200 may be one of
alaptop personal computer (PC). a cellular phone, a portable
media player, personal digital assistants (PDA), a tablet PC,
a smart phone, and the like.

[0035] Data transmission and reception between portable
ultrasonic diagnostic device 100 and the portable terminal
200 may be performed using a wireless communication
method. As the wireless communication method, Bluetooth,
wireless universal serial bus (USB), wireless local area
network (LAN), wireless fidelity (WiFi), Zigbee, infrared
data association (IrDA), or the like may be used.

[0036] In detail, the main circuit portion 120 includes a
transmitter-receiver 121, a pulse generator 122, an analog-
digital (AD) converter 123, a beam former 124, a buffer 125,
a processor 126, and a communicator 127.

[0037] The transmitter-receiver 121 transmits an electrical
pulse generated by the pulse generator 122 to the transducer
110 and transmits an echo signal received through the
transducer 110 to the AD converter 123. For example, the
transmitter-receiver 121 may be configured as a switch
which connects a TX circuit to the piezoelectric element
array module during ultrasound transmission and connects a
RX circuit to the piezoelectric element array module during
echo reception.

[0038] The pulse generator 122 generates an electrical
pulse to be applied to the transducer 110 to generate an
ultrasonic pulse.

[0039] The AD converter 123 converts an echo signal
transmitted from the transmitter-receiver 121 into a digital
signal.

[0040] The beam former 124 performs TX beam forming
and RX beam forming. The TX beam forming refers to
allowing the pulse generator 122 to generate an adequate
electrical pulse by using a parameter corresponding to the
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transducer 110. For example, a time of an electrical pulse is
delayed according to a position of a piezoelectric element
when an ultrasound is transmitted or received, so as to focus
ultrasonic energy on a focal point at a certain distance. The
RX beam forming refers to performing data conversion on
a digital signal from the AD converter 123 in accordance
with the transducer 110 and storing the data-converted
digital signal in the buffer 125. For example, an electrical
signal output from each piezoelectric element is time-de-
layed according to a position and a reception time of the
piezoelectric element when an echo signal is received, and
scan line data is generated by adding the time-delayed
signals.

[0041] The processor 126 controls the beam former 124 to
perform beam forming adequate for the transducer 110,
transmits the scan line data stored in the buffer 125 to the
portable terminal 200 through the communicator 127, or
transmits frame data including a certain number of scan line
data stored in the buffer 125 to the portable terminal 200
through the communicator 127.

[0042] Also, the processor 126 controls each element of
the portable ultrasonic diagnostic device 100. The processor
126 may compress scan line data or frame data so as to
reduce a bandwidth used for communication as necessary.

[0043] The communicator 127 is a communication mod-
ule for transmitting or receiving data with an external
display device and may use a wired or wireless communi-
cation method. As the wired communication method, a cable
such as a USB cable and the like may be used. As the
wireless communication method, one of Bluetooth, wireless
USB, wireless LAN, WiFi, Zigbee, and IrDA may be used.

[0044] For understanding of the present invention, an
operation of an existing potable ultrasonic diagnostic device
(although not always a conventional technology) will be
described with reference to FIGS. 2 to 5.

[0045] FIG. 2 is a timing chart illustrating a process of
generating an ultrasonic pulse and receiving an echo signal
so as to generate scan line data.

[0046] The portable ultrasonic diagnostic device emits an
nth ultrasonic pulse. When an echo signal is received during
an echo reception time and nth scan line data is generated,
the portable ultrasonic diagnostic device emits an n+1th
ultrasonic pulse. The echo reception time (or a line scan
time) is determined according to a set diagnosis depth of the
portable ultrasonic diagnostic device. For example, when an
ultrasound transmission speed is 1.54 mm/us and a diagnosis
depth is set to be 10 cm, since it takes about 65 ps to transmit
an ultrasonic wave to a part 10 cm deep, an echo reception
time becomes 130 ps corresponding to a reciprocation time
of 10 cm. That is, in the portable ultrasound diagnostic
device, when a diagnosis depth is set to be 10 cm, an echo
signal is received for 130 ps from when an ultrasonic pulse
is emitted, which is a line scan time taken for obtaining one
piece of scan line data.

[0047] FIG. 3 is a timing chart illustrating a process of
obtaining frame data using a plurality of scan line data.

[0048] For example, one frame may be formed of 128 scan
lines. In this case, 128 pieces of scan line data may be
generated by discharging 128 ultrasonic pulses and receiv-
ing echo signals with respect to the ultrasonic pulses so as
to obtain one piece of frame data. A frame scan time, which
is a time taken for obtaining one piece of frame data, is
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obtained by multiplying the line scan time by the number of
scan lines for each frame. According to the example, 130
usx128=16.64 ms.

[0049] As a method of transmitting ultrasonic image data
from the portable ultrasonic diagnostic device to the portable
terminal, there are a method of transmitting generated scan
line data each time and a method of transmitting frame data,
that is, a plurality of scan line data which form one frame.
[0050] FIG. 4 is a timing chart illustrating obtainment and
transmission of scan line data according to a method of
transmitting scan line data.

[0051] As shown in FIG. 4, nth scan line data, which is
obtained by emitting an nth ultrasonic pulse and receiving an
echo signal, is transmitted to the portable terminal while an
n+1th ultrasonic pulse is emitted and an echo signal thereof
is received for an n+1th scan line. Accordingly, during a
process of obtaining n+1th scan line data, internal signals
and high frequency signals which carry the nth scan line data
transmitted to the portable terminal have influences on each
other such that signal quality suffers.

[0052] FIG. 5is a timing chart illustrating obtainment and
transmission of frame data according to a method of trans-
mitting frame data.

[0053] As shown in FIG. 5, Nth frame data, which is
obtained by emitting of ultrasonic pulses and receiving of
echo signals as many as the number of scan lines per frame,
is transmitted to the portable terminal. The Nth frame data
is transmitted to the portable terminal while repeatedly,
ultrasonic pulses are emitted and echo signals are received
for an N+l1th frame. Accordingly, during a process of
obtaining N+1th frame data, internal signals and high fre-
quency signals which carry the nth frame data transmitted to
the portable terminal have influences on each other such that
signal quality suffers.

[0054] The applicant paid attention to a possibility of
allowing a reception time of an echo signal and a data
transmission time to a portable terminal not to overlap with
each other in consideration of a frame rate of an ultrasonic
image and a time taken for obtaining scan line data or frame
data.

[0055] A general frame rate of an ultrasonic image is 30
frames/second. Accordingly, a time per frame is about 33
ms. When an ultrasonic diagnosis depth is 10 cm, a line scan
time is 130 ps, that is, 0.13 ms. When the number of scan
lines per frame is 128, a frame scan time is 16.64 ms. When
frame data is transmitted to the portable terminal, since one
frame is maximally transmitted every 33 ms, a spare time of
33-16.64=16.36 ms remains. When the frame rate is reduced
as, for example, 15 frames/sec, a spare time further
increases.

[0056] In the method of transmitting frame data, the spare
time is adequate for transmitting frame data. That is, one
frame is scanned for 16.64 ms and then a spare time of
maximum 16.36 ms is available before starting scanning of
a next frame. Here, it is only needed to transmit frame data
during the spare time.

[0057] In the method of transmitting scan line data, a
maximum allowed period of transmitting scan line data is
about 260 us when a frame rate is 30 frames/sec and the
number of scan lines per frame is 128. Accordingly, when an
ultrasonic diagnosis depth is 10 cm, one scan line is scanned
for 130 ps and then a spare time of maximum 130 ps is
available before starting scanning of a next scan line. Here,
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it is only needed to transmit scan line data during the spare
time. The spare time is also adequate for transmitting scan
line data.

[0058] On the basis of the above point, the main circuit
portion 120, during a time except a reception time of an echo
signal, may transmit scan line data or frame data to the
portable terminal 200, and during a time except scan line
data or frame data transmission time, may generate and
apply an electrical pulse for an ultrasonic pulse to the
transducer 110 and may receive an echo signal therefrom.
[0059] As one embodiment, in the case of a method of
transmitting scan line data from the portable ultrasonic
diagnostic device 100 to the portable terminal 200, when the
reception time of the echo signal is completed, the main
circuit portion 120 may transmit corresponding scan line
data, and when the scan line data is completely transmitted,
the main circuit portion 120 may generate and apply an
electrical pulse for a next scan line to the transducer 110.
[0060] In detail, the processor 126 may transmit scan line
data stored in the buffer 125 when the reception time of the
echo signal is completed, and the pulse generator 122 may
generate and apply an electrical pulse for a next scan line to
the transducer 110 through the transmitter-receiver 121
when the scan line data is completely transmitted.

[0061] For this, when an ultrasonic pulse is emitted and
the reception time of the echo signal is completed therefrom,
the beam former 124 may transmit a signal, which indicates
the completion, to the processor 126, and the processor 126
may transmit scan line data stored in the buffer 125 to the
portable terminal 200 through the communicator 127 in
response to the signal.

[0062] Also, when the scan line data is completely trans-
mitted, the processor 126 may transmit a signal, which
indicates the completion, to the beam former 124 and/or the
pulse generator 122, and the beam former 124 and the pulse
generator 122 may generate and apply an electrical pulse for
a next scan line to the transducer 110 through the transmit-
ter-receiver 121.

[0063] The signal, which is transmitted between the pro-
cessor 126 and the beam former 124 and/or the pulse
generator 122, may be an actual electrical signal or may be
a particular register value of a central processing unit (CPU)
or a field-programmable gate array (FPGA).

[0064] FIG. 6 is a timing chart illustrating obtainment and
transmission of scan line data according to an embodiment
of the present invention in the case of a method of trans-
mitting scan line data from the portable ultrasonic diagnostic
device 100 to the portable terminal 200.

[0065] As shown in FIG. 6, when an ultrasonic pulse for
an nth scan line is emitted and a reception time of an echo
signal is completed therefrom (t1), the processor 126 trans-
mits nth scan line data in response to a signal from the beam
former 124. Also, when the nth scan line data is completely
transmitted (12), the beam former 124 and the pulse genera-
tor 122 generates and applies an electrical pulse for an n+1th
scan line to the transducer 110 in response to a signal from
the processor 126.

[0066] As another embodiment, in the case of a method of
transmitting frame data from the portable ultrasonic diag-
nostic device 100 to the portable terminal 200, when a
reception time of an echo signal for a last scan line, which
forms a frame, is completed, the main circuit portion 120
may transmit corresponding frame data, and when the frame
data is completely transmitted, the main circuit portion 120
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may generate and apply an electrical pulse for a first scan
line of a next frame to the transducer 110.

[0067] In detail, the processor 126 may transmit corre-
sponding frame stored in the buffer 125 when the reception
time of the echo signal for the last scan line, which forms the
frame, is completed, and the pulse generator 122 may
generate and apply an electrical pulse for the first scan line
of the next frame to the transducer 110 through the trans-
mitter-receiver 121 when the frame data is completely
transmitted.

[0068] For this, when an ultrasonic pulse for the last scan
line, which forms the frame, is emitted and the reception
time of the echo signal is completed therefrom, the beam
former 124 may transmit a signal, which indicates the
completion, to the processor 126, and the processor 126 may
transmit frame data stored in the buffer 125 to the portable
terminal 200 through the communicator 127 in response to
the signal.

[0069] Also, when the frame data is completely transmit-
ted, the processor 126 may transmit a signal, which indicates
the completion, to the beam former 124 and/or the pulse
generator 122, and the beam former 124 and the pulse
generator 122 may generate and apply an electrical pulse for
a first scan line of a next frame to the transducer 110 through
the transmitter-receiver 121. The signal, which is transmit-
ted between the processor 126 and the beam former 124
and/or the pulse generator 122, may be an actual electrical
signal or may be a particular register value of a CPU or an
FPGA.

[0070] FIG. 7 is a timing chart illustrating obtainment and
transmission of frame data according to an embodiment of
the present invention in the case of a method of transmitting
frame data from the portable ultrasonic diagnostic device
100 to the portable terminal 200.

[0071] As shown in FIG. 7, when an ultrasonic pulse for
a last scan line, which forms an Nth frame, is emitted and a
reception time of an echo signal is completed therefrom
(T1), the processor 126 transmits Nth frame data stored in
the buffer 125 in response to the signal from the beam
former 124. Also, when the Nth frame data is completely
transmitted (T2), the beam former 124 and the pulse gen-
erator 122 generates and applies an electrical pulse for a first
scan line of an N+1th frame to the transducer 110 in
response to a signal from the processor 126.

[0072] FIG. 8 is a flowchart illustrating a method of
operating a portable diagnostic device according to one
embodiment of the present invention and illustrates opera-
tions of a method of transmitting scan line data from the
portable ultrasonic diagnostic device to a portable device.
[0073] The portable ultrasonic diagnostic device 100
emits an ultrasonic pulse toward an object to be inspected
(810) and receives an echo signal which is reflected and
returns (820).

[0074] When the ultrasonic pulse is emitted and a recep-
tion time of the echo signal is completed therefrom (830),
the portable ultrasonic diagnostic device 100 generates scan
line data (840) and transmits the scan line data to the
portable terminal 200 (850).

[0075] When the scan line data is completely transmitted
(860), the portable ultrasonic diagnostic device 100 returns
to operation 810 to emit an ultrasonic pulse for a next scan
line and performs the operations next thereto.

[0076] FIG. 9 is a flowchart illustrating a method of
operating a portable diagnostic device according to another
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embodiment of the present invention and illustrates opera-
tions of a method of transmitting frame data from the
portable ultrasonic diagnostic device to a portable device.
[0077] The portable ultrasonic diagnostic device 100
emits an ultrasonic pulse toward an object to be inspected
(910) and receives an echo signal which is reflected and
returns (920).

[0078] When the ultrasonic pulse is emitted and a recep-
tion time of the echo signal is completed therefrom (930),
the portable ultrasonic diagnostic device 100 generates scan
line data (940).

[0079] When frame data is not completely configured
(950), the portable ultrasonic diagnostic device 100 repeat-
edly performs operation 910 to operation 940.

[0080] When the frame data is completely configured
(950), that is, when an ultrasonic pulse for a last scan line,
which forms a frame, is emitted and a reception time of an
echo signal is completed therefrom such that scan line data
is generated, the portable ultrasonic diagnostic device 100
transmits corresponding frame data (960).

[0081] When the frame data is completely transmitted
(970), the portable ultrasonic diagnostic device 100 returns
to operation 910 to emit an ultrasonic pulse for a first scan
line of a next frame and performs the operations next
thereto.

[0082] The exemplary embodiments of the present inven-
tion have been described above. It will be understood by one
of ordinary skill in the art that modifications may be made
without departing from the essential features of the present
invention. Therefore, the disclosed embodiments should be
considered in a descriptive point of view not in limitative
one. The scope of the present invention is defined by the
claims not by the above description, and it should be
understood that all differences within the equivalent scope
thereof are included in the present invention.

1. A portable ultrasonic diagnostic device comprising:

a transducer which generates and emits an ultrasonic
pulse from an applied electrical signal toward an object
to be inspected and receives an echo signal therefrom;
and

a main circuit portion which generates an electrical pulse
to be applied to the transducer, generates scan line data
from the echo signal, and transmits the scan line data or
frame data including a certain number of scan line data
to a portable terminal,

wherein the main circuit portion transmits the scan line
data or the frame data during a time except a reception
time of the echo signal and generates the electrical
pulse during a time except a transmission time of the
scan line data or the frame data.

2. The portable ultrasonic diagnostic device of claim 1,
wherein the main circuit portion transmits the scan line data
when the reception time of the echo signal is completed, and
generates an electrical pulse for a next scan line when the
scan line data is completely transmitted.

3. The portable ultrasonic diagnostic device of claim 2,
wherein the main circuit portion comprises:

a pulse generator which generates the electrical pulse;

a beam former which generates the scan line data by

beam-forming the echo signal; and

a processor which transmits the scan line data,

Apr. 4,2019

wherein the processor transmits the scan line data when
the reception time of the echo signal is completed, and

wherein the pulse generator generates the electrical pulse
for the next scan line when the scan line data is
completely transmitted.

4. The portable ultrasonic diagnostic device of claim 3,
wherein the main circuit portion further comprises a buffer
which stores the scan line data, and

wherein the processor transmits the scan line data stored

in the buffer when the reception time of the echo signal
is completed.

5. The portable ultrasonic diagnostic device of claim 2,
wherein the reception time of the echo signal is determined
according to a set diagnosis depth of the portable ultrasonic
diagnostic device.

6. The portable ultrasonic diagnostic device of claim 1,
wherein the main circuit portion transmits the frame data
when a reception time of an echo signal for a last scan line,
which forms a frame, is completed, and generates an elec-
trical pulse for a first scan line of a next frame when the
frame data is completely transmitted.

7. The portable ultrasonic diagnostic device of claim 6,
wherein the main circuit portion comprises:

a pulse generator which generates the electrical pulse;

a beam former which generates the scan line data by

beam-forming the echo signal,
a buffer which stores the generated scan line data; and
a processor which transmits frame data including a certain
number of the scan line data stored in the buffer,

wherein the processor transmits the frame data when the
reception time of the echo signal for the last scan line
is completed, and

wherein the pulse generator generates the electrical pulse

for the first scan line of the next frame when the frame
data is completely transmitted.

8. The portable ultrasonic diagnostic device of claim 7,
wherein the reception time of the echo signal is determined
according to a set diagnosis depth of the portable ultrasonic
diagnostic device.

9. A method of operating a portable ultrasonic diagnostic
device, comprising:

emitting an ultrasonic pulse toward an object to be

inspected and receiving an echo signal therefrom;

generating scan line data from the echo signal when a

reception time of the echo signal is completed, and
transmitting the scan line data to a portable terminal;
and

emitting an ultrasonic pulse for a next scan line when the

scan line data is completely transmitted.

10. A method of operating a portable ultrasonic diagnostic
device, comprising: (a) emitting an ultrasonic pulse toward
an object to be inspected and receiving an echo signal; (b)
generating scan line data from the echo signal when a
reception time of the echo signal 1s completed;

generating frame data including a certain number of scan

line data by repeatedly performing operation (a) and
operation (b); transmitting the generated frame data;
and

emitting an ultrasonic pulse for a first scan line of a next

frame when the frame data is completely transmitted.
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