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(57) ABSTRACT

An ultrasound diagnostic system includes a portable ultra-
sound diagnostic device and an extended docking device to
which the portable ultrasound diagnostic device is detachably
mounted, wherein at least one of probes and channels are
extended when the portable ultrasound diagnostic device is
mounted to the extended docking device. Also, the ultrasound
diagnostic system may further include an indoor ultrasound
diagnostic device including a portable docking part, and the
portable ultrasound diagnostic device may include a cart-
based docking part and be connected to the indoor ultrasound
diagnostic device. The ultrasound diagnostic system may
enhance portability of the portable ultrasound diagnostic
device and simultaneously achieves superior ultrasound diag-
nostic performance and quality also in the portable ultrasound
diagnostic device through extension of the probes, signal
channels, diagnostic items, or diagnostic performance, as
occasion demands.

- P00

B




Patent Application Publication  Oct. 18,2012 Sheet 1 of 6 US 2012/0265027 Al

FIG. 1
100 101
( {
PORTABLE ULTRASONIC
PROBE DIAGNOSTIC DEVICE




Patent Application Publication  Oct. 18,2012 Sheet 2 of 6 US 2012/0265027 Al

FIG. 2
200
§

PORTABLE ULTRASONIC
DIAGNOSTIC DEVICE

L b

301 DOCKING INTERFACE
330 340
311 _321 : 3
PROBE PROBE PORT . CHARGING
CIRCUIT
312 322 e
PROBE |-—{PROBE PORT
A= ; o CHANNEL
PROBE | PROBE PORT g
314\,\ /324 350
PROBE PROBE PORT §
POWER
315+ 325 SUPPLY
PROBE | PROBE PORT PART




Patent Application Publication  Oct. 18,2012 Sheet 3 of 6 US 2012/0265027 Al

FIG. 3

é.-,.,..-_,
,,&‘/\;E“NM«MM




Patent Application Publication  Oct. 18,2012 Sheet 4 of 6 US 2012/0265027 Al

FIG. 4

250
§

251 252
§ §

POWER DOCKING CONTROL DOCKING
CONNECTOR CONNECTOR




Patent Application Publication  Oct. 18,2012 Sheet 5 of 6 US 2012/0265027 Al

FIG. 5
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ULTRASOUND DIAGNOSTIC SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Applications No. P2011-0033955 filed on Apr. 12,2011, and
No. P2011-0095916 filed on Sep. 22, 2011 in the Korean
Intellectual Property Office, the disclosures of which are
incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The present subject matter relates to an ultrasound
diagnostic system capable of enhancing portability of a por-
table ultrasound diagnostic device and simultaneously supe-
rior ultrasonic diagnostic performance and quality of the por-
table ultrasound diagnostic device through extension of
probes and/or signal channels as occasion demands.

[0004] 2. Description of the Related Art

[0005] Ultrasound diagnostic systems have noninvasive
and nondestructive characteristics. Ultrasound diagnostic
systems provide medical doctors with high resolution images
of inner tissues of objects, without a need for surgical opera-
tions to directly incise the objects to observe the objects. The
noninvasiveness and high resolution images of the ultrasound
diagnostic systems promote wide use of the ultrasound diag-
nostic systems in the field of medicine to obtain information
on objects within a human body.

[0006] Such ultrasound diagnostic systems, however, are
very large and heavy, so need to be fixed to particular places.
Since even small size ultrasound diagnostic systems are 10kg
or more in weight, they are not easy to carry. Meanwhile,
since ultrasound diagnostic systems are used in emergency
rooms, operation rooms, or any other places, where the ultra-
sound diagnostic systems must frequently be moved, the
ultrasound diagnostic systems need to be small. Needs for
small size ultrasound diagnostic devices encourage develop-
ment of portable ultrasound diagnostic devices.

[0007] FIG.1isaview schematically illustrating a portable
ultrasound diagnostic device according to the related art. As
shown in FIG. 1, one probe 101 is generally mounted at the
conventional portable ultrasound diagnostic device 100 for
portability, and the portable ultrasound diagnostic device 100
has a limited number of signal channels corresponding to the
probe 101. Although the conventional portable ultrasound
diagnostic device 100 is suitable to promote convenience of
portability or movement, there is an extreme limit as to the
number of probes to be mounted at the same. Consequently,
since only a particular sort of probe may be mounted at the
conventional portable ultrasound diagnostic device 100 due
to limitations on number of probes mounted on the ultrasound
diagnostic device 100, the conventional ultrasound diagnos-
tic device is used for limited purposes of particular diagnosis.
[0008] In addition, the conventional portable ultrasound
diagnostic device has a limit as to the number of signal chan-
nels to be provided for the sake of portability, which thereby
deteriorates resolution and quality of produced ultrasound
images.

[0009] Furthermore, since portable ultrasound diagnostic
devices have many limitations in terms of size, weight, power
consumption, and the like, the portable ultrasound diagnostic
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devices show poor ultrasound diagnostic performance and
quality compared with cart-based ultrasound diagnostic
devices.

SUMMARY

[0010] An aspect of the present invention encompasses an
ultrasound diagnostic system capable of enhancing portabil-
ity of a portable ultrasound diagnostic device and achieving
superior ultrasound diagnostic performance and quality
through extension of probes and/or signal channels as occa-
sion demands.

[0011] Another aspect of the present invention relates to an
ultrasound diagnostic system. The ultrasound diagnostic sys-
tem includes a portable ultrasound diagnostic device and an
extended docking device to which the portable ultrasound
diagnostic device is detachably mounted, wherein the por-
table ultrasound diagnostic device attains extension of at least
one probes and extension of channels when being mounted at
the extended docking device.

[0012] Theextended docking device may include a docking
interface for connection with the portable ultrasound diag-
nostic device, at least one probe port including probe ports to
respectively receive probes, and a channel board capable of
extending signal channels corresponding to the probe ports.

[0013] The portable ultrasound diagnostic device may
attain extension of at least one probes and channels through
the at least one probe port and/or the channel board when
being mounted at the extended docking device.

[0014] The portable ultrasound diagnostic device may
include a secondary battery as a power supply unit, and the
extended docking device may include a charging circuit part
to charge the secondary battery during mounting of the por-
table ultrasound diagnostic device.

[0015] The portable ultrasound diagnostic device may
include an extended docking part for connection with the
extended docking device, and the extended docking part may
include a power docking connector and a control docking
connector.

[0016] The ultrasound diagnostic system may further
include an indoor ultrasound diagnostic device comprising a
portable docking part for connection with the portable ultra-
sound diagnostic device.

[0017] The portable ultrasound diagnostic device may
include a cart-based docking part for connection with the
indoor ultrasound diagnostic device, and be connected to the
indoor ultrasound diagnostic device through the cart-based
docking part and the portable docking part.

[0018] The cart-based docking part may include a power
docking connector and a control docking connector.

[0019] The indoor ultrasound diagnostic device may
include an electrocardiogram (ECG) port so as to analyze an
electrocardiogram signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and/or other aspects of the invention will
become apparent and more readily appreciated from the fol-
lowing description of the embodiments, taken in conjunction
with the accompanying drawings of which:

[0021] FIG.1isaview schematically illustrating a portable
ultrasound diagnostic device according to the related art;
[0022] FIG. 2 is a control block diagram illustrating an
ultrasound diagnostic system according to a first embodiment
of the present invention;
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[0023] FIG. 3 is a side view illustrating the ultrasound
diagnostic system of the first embodiment;

[0024] FIG. 4 is a control block diagram illustrating an
extended docking part of a portable ultrasound diagnostic
device in the ultrasound diagnostic system of the first embodi-
ment;

[0025] FIG. 5 is a perspective view illustrating an ultra-
sound diagnostic system according to a second embodiment
of the present invention; and

[0026] FIG. 6 is a control block diagram illustrating the
ultrasound diagnostic system according to the second
embodiment.

DETAILED DESCRIPTION

[0027] Reference will now be made in detail to the embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings, wherein like reference
numerals refer to like elements throughout.

[0028] FIG. 2 is a control block diagram illustrating an
ultrasound diagnostic system according to the first embodi-
ment.

[0029] As shown in FIG. 2, the ultrasound diagnostic sys-
tem according to the first embodiment includes a portable
ultrasound diagnostic device 200 and an extended docking
device 300 to detachably mount the portable ultrasound diag-
nostic device 200. The extended docking device 300 may
include a docking interface 301 for connection with the por-
table ultrasound diagnostic device 200, at least one probe port
including probe ports 321 to 325 to respectively receive
probes 311 to 315, a channel board 330 capable of extending
signal channels corresponding to the probe ports 321 to 325,
and a charging circuit part 340 to charge a secondary battery
(not shown) during mounting of the portable ultrasound diag-
nostic device 200.

[0030] FIG. 3 is a side view illustrating the portable ultra-
sound diagnostic device 200 and the extended docking device
300 mounting the same according to the first embodiment.
[0031] Referring to FIG. 3, in the case of requiring port-
ability of the ultrasound diagnostic device for outdoor diag-
nosis, ultrasound diagnosis may be easily executed using only
the portable ultrasound diagnostic device 200 including a
display part 220, an input part 230, and a probe port 210. On
the other hand, in the case of requiring high quality images or
additional probe ports besides the probe port 210 included in
the portable ultrasound diagnostic device 200, the portable
ultrasound diagnostic device 200 may be mounted at the
extended docking device 300.

[0032] Hereinafter, operation of the ultrasound diagnostic
system according to the exemplary embodiment of the
present invention will be described in detail with reference to
FIGS. 2 and 3.

[0033] The ultrasound diagnostic system of the exemplary
embodiment has a structure in which the portable ultrasound
diagnostic device 200 may be coupled to the extended dock-
ing device 300 capable of extending the probes and/or signal
channels. That is, the ultrasound diagnostic system of the first
embodiment is provided with the extended docking device
300 at an lower part of the system, to which the portable
ultrasound diagnostic device 200 is coupled or docked, as
shown in FIGS. 2 and 3. In accordance with such a structure,
the extension of the probes and/or signal channels may be
achieved during docking of the two devices, and the specific
description thereof is as follows.
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[0034] First, the portable ultrasound diagnostic device 200
may be detachably mounted at the extended docking device
300 through the docking interface 301, as shown in FIG. 2. In
this case, an array pin type connector (not shown) may be
used for coupling or mounting the portable ultrasound diag-
nostic device 200 to the extended docking device 300. Since
the portable ultrasound diagnostic device 200 may be easily
attached to or detached from the extended docking device
300, ultrasound diagnosis may be easily performed by
detaching the portable ultrasound diagnostic device 200 from
the extended docking device 300, in case of requiring simple
portability while not requiring ultrasound images of high
quality in the ultrasound diagnostic device.

[0035] Alternatively, in case of requiring a certain level of
portability while requiring ultrasound images of high quality
or performance in the ultrasound diagnostic device, ultra-
sound diagnosis may be achieved by mounting the portable
ultrasound diagnostic device 200 to the extended docking
device 300. That is, the extended docking device 300 includes
a plurality of probe ports 321 to 325 which receive a plurality
of probes 311 to 315 respectively, as shown in FIGS. 2 and 3.
Here, various types of probes may be applied as the plural
probes 311 to 315 depending on diagnostic purposes. For
example, the various types of probes, such as a linear probe
for carotid diagnosis, a convex probe for abdominal diagno-
sis, a phased array probe for heart diagnosis, and the like, may
beapplied. Accordingly, a range of a usable probe may extend
through the plural probe ports 321 to 325 included in the
extended docking device 300. The number of the probe ports
are not limited to five, and any number of probe ports may be
provided.

[0036] Theextended docking device 300 includes the chan-
nel board 330 having the signal channels corresponding to the
probe ports 321 to 325, and usable channels may increase in
the portable ultrasound diagnostic device 200 through the
signal channels included in the channel board 330. The num-
ber of signal channels included in the channel board 330 may
increase according to desired resolution and quality of the
ultrasound images.

[0037] As such, when the portable ultrasound diagnostic
device 200 is mounted to the extended docking device 300, at
least one of probes and channels may be extended through the
plural probe ports 321 to 325 and/or the channel board 330.

[0038] In order to achieve the extension of the probes and/
or the extension of the signal channels, the portable ultra-
sound diagnostic device 200 should receive software of the
extended docking device 300, for maintaining compatibility
between the portable ultrasound diagnostic device 200 and
the extended docking device 300.

[0039] Meanwhile, the portable ultrasound diagnostic
device 200 may include the secondary battery (not shown) as
a power supply unit, and the extended docking device 300
may include the charging circuit part 340 to charge the sec-
ondary battery during mounting of the portable ultrasound
diagnostic device 200. That is, the portable ultrasound diag-
nostic device 200 has the secondary battery (not shown) used
as the power supply unit for portability. When the portable
ultrasound diagnostic device 200 is mounted to the extended
docking device 300, the secondary battery is automatically
charged through the charging circuit part 340.

[0040] Although not specifically described in the illus-
trated embodiment, the extended docking device 300 may
include a hardware element for the channel extension, a cir-
cuit for generation and control of a variety of pulses, a power
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supply hardware element including a power supply part 350,
a heat generating unit, etc. FIG. 4 is a control block diagram
illustrating docking connectors of the portable ultrasound
diagnostic device in the ultrasound diagnostic system accord-
ing to the exemplary embodiment.

[0041] Intheultrasound diagnostic system according to the
exemplary embodiment, the array pin type connector (not
shown) may be used for coupling or mounting the portable
ultrasound diagnostic device 200 as the upper device to the
extended docking device 300 as the lower device, as
described above. As shown in FIG. 4, the portable ultrasound
diagnostic device 200 may include an extended docking part
250 to dock the extended docking device 300, and the
extended docking part 250 may include a power docking
connector 251 to couple a power between the portable ultra-
sound diagnostic device 200 and the extended docking device
300, and a control docking connector 252 to control opera-
tions between the portable ultrasound diagnostic device 200
and the extended docking device 300.

[0042] When the power docking connector 251 is separated
from the control docking connector 252 as described above,
power docking and control docking may be separately per-
formed, thereby removing noise generated when one connec-
tor is used. As a result, it is possible to prevent performance
deterioration of the ultrasound diagnostic device.

[0043] Thereis a case where a portable ultrasound diagnos-
tic device is used independently. Alternatively, there is
another case where a portable ultrasound diagnostic device is
used with being mounted to the extended docking device 300
as described above, to perform outdoor diagnosis. Then, a
diagnostic result obtained from the portable ultrasound diag-
nostic deviceis analyzed as a more vivid image. An additional
function, which is absent from the portable ultrasound diag-
nostic device, is further performed on the diagnostic result
inside a room.

[0044] Accordingly, a portable ultrasound diagnostic
device 400 of an ultrasound diagnostic system according to
another exemplary embodiment may further include a cart-
based docking part 480 connected to an indoor ultrasound
diagnostic device 500. The ultrasound diagnostic system may
further include the indoor ultrasound diagnostic device 500
having a portable docking part 580 connected to the portable
ultrasound diagnostic device 400.

[0045] FIG. S is a perspective view illustrating an entire
configuration of the ultrasound diagnostic system according
to the second embodiment.

[0046] As shown in FIG. S, the ultrasound diagnostic
device used indoors or the indoor ultrasound diagnostic
device 500 is an ultrasound diagnostic device, which is gen-
erally used for ultrasound diagnosis and is not portable. Such
anindoor ultrasound diagnostic device 500 is often referred to
as a cart-based device. The ultrasound diagnostic device 500
need not necessarily be used indoors, but is referred to as an
indoor ultrasound diagnostic device for convenience. Since
all components in the illustrated embodiment are similar to
components of a general ultrasound diagnostic device, except
for the portable docking part 580 of the indoor ultrasound
diagnostic device 500 utilized in the exemplary embodi-
ments, no description thereof will be given in detail. The
indoor ultrasound diagnostic device 500 has little limit in
terms of size, weight, power consumption, and the like, com-
pared with the portable ultrasound diagnostic device 400.
Thus, the indoor ultrasound diagnostic device 500 may be
developed as a high performance device having various diag-
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nostic items. When the portable ultrasound diagnostic device
400 is mounted to the indoor ultrasound diagnostic device
500, the portable ultrasound diagnostic device 400 may pro-
duce a high performance. Here, a position at which the por-
table ultrasound diagnostic device 400 is mounted to the
indoor ultrasound diagnostic device 500 is not limited to that
shown in FIG. 5. The portable ultrasound diagnostic device
400 may be located at any position of the indoor ultrasound
diagnostic device as a user may simultaneously and easily
utilize the portable ultrasound diagnostic device 400 and the
indoor ultrasound diagnostic device 500.

[0047] FIG. 6 is a control block diagram illustrating the
ultrasound diagnostic system according to the second
embodiment.

[0048] Referring to FIG. 6, the ultrasound diagnostic sys-
tem according to the second embodiment includes the por-
table ultrasound diagnostic device 400 having the cart-based
docking part 480 and the indoor ultrasound diagnostic device
500 having the portable docking part 580.

[0049] The portable ultrasound diagnostic device 400 may
include an extended docking part 450 so as to be connected
with the above-mentioned extended docking device 300. A
power docking connector 481 may be separated from a con-
trol docking connector 482 as described above, thereby pre-
venting performance deterioration due to noise generation.
The portable ultrasound diagnostic device 400 shown in the
control block diagram of FIG. 6 illustrates only a portion
relative to docking, and no description will be given in con-
junction with general functions of the portable ultrasound
diagnostic device 400.

[0050] The indoor ultrasound diagnostic device 500
includes a probe port 511 connected to an ultrasound probe,
an analog front end (AFE) 520 to convert analog signals
transmitted from the probe port 511 into digital signals, a
digital signal processing part 530 to process the converted
digital signals, and a control unit 560 to perform various types
of controls within the ultrasound diagnostic device 500 using
the processed digital signals. The indoor ultrasound diagnos-
tic device 500 further includes a portable docking part 580
connected to the portable ultrasound diagnostic device 400, a
user interface part 570, and a power supply part 550 con-
nected to a power supply unit of the portable ultrasound
diagnostic device 400 for charging the power supply unit.

[0051] The indoor ultrasound diagnostic device 500 may
also include an electrocardiogram (ECG) port 512 so as to
measure an electrocardiogram in addition to diagnosis using
the probe. The indoor ultrasound diagnostic device 500
enables setting of various modes such as a continuous wave
(CW) Doppler mode, a color Doppler mode, or a power
Doppler mode so as to analyze an ultrasound image photo-
graphed by the portable ultrasound diagnostic device 400 in a
desired mode.

[0052] The portable ultrasound diagnostic device 400 may
be connected or coupled to the indoor ultrasound diagnostic
device 500, thereby enabling utilization of various functions
of'the indoor ultrasound diagnostic device 500. As described
above, the ultrasound diagnostic system according to the
second embodiment may enhance portability of the portable
ultrasound diagnostic device and simultaneously achieves
superior ultrasound diagnostic performance and quality also
in the portable ultrasound diagnostic device through the
extension of the probes, signal channels, diagnostic items, or
diagnostic performance, as occasion demands.
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[0053] As is apparent from the above description, the
present invention provides an ultrasound diagnostic system
capable of enhancing portability of a portable ultrasound
diagnostic device and simultaneously achieves superior ultra-
sound diagnostic performance and quality also in the portable
ultrasound diagnostic device through extension of probes
and/or signal channels as occasion demands.
[0054] Also, a portable ultrasound diagnostic device may
be connected to a cart-based body through a docking device in
case of not requiring portability, thereby serving as a high
performance ultrasound diagnostic device. On the other hand,
the portable ultrasound diagnostic device may be separated
from the docking device in case of requiring portability,
thereby serving as a portable device.
[0055] Furthermore, in the case of connecting a portable
ultrasound diagnostic device to a docking device or an indoor
ultrasound diagnostic device, a power docking connector
may be separated from a control docking connector, thereby
preventing performance deterioration due to noise genera-
tion.
[0056] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in these
embodiments without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.
What is claimed is:
1. An ultrasound diagnostic system comprising:
a portable ultrasound diagnostic device; and
an extended docking device to which the portable ultra-
sound diagnostic device is detachably mounted,
wherein at least one of probes and channels are extended
with mounting of the portable ultrasound diagnostic
device to the extended docking device.
2. The ultrasound diagnostic system according to claim 1,
wherein the extended docking device comprises:
a docking interface for connection with the portable ultra-
sound diagnostic device;
at least one probe port comprising probe ports to respec-
tively receive probes; and
a channel board capable of extending signal channels cor-
responding to the probe ports.
3. The ultrasound diagnostic system according to claim 2,
wherein the portable ultrasound diagnostic device attains at
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least one of the probes and channels are extended through the
at least one probe port and/or the channel board with being
mounted to the extended docking device.

4. The ultrasound diagnostic system according to claim 1,
wherein the portable ultrasound diagnostic device comprises
a secondary battery as a power supply unit, and the extended
docking device comprises a charging circuit part to charge the
secondary battery during mounting of'the portable ultrasound
diagnostic device.

5. The ultrasound diagnostic system according to claim 1,
wherein:

the portable ultrasound diagnostic device comprises an

extended docking part for connection with the extended
docking device;

the extended docking part comprises a power docking con-

nector to couple power between the portable ultrasound
diagnostic device and the extended docking device, and
a control docking connector to control operations
between the portable ultrasound diagnostic device and
the extended docking device.

6. The ultrasound diagnostic system according to claim 1,
further comprising an indoor ultrasound diagnostic device
comprising a portable docking part for connection with the
portable ultrasound diagnostic device.

7. The ultrasound diagnostic system according to claim 6,
wherein the portable ultrasound diagnostic device comprises
a cart-based docking part for connection with the indoor
ultrasound diagnostic device, and is connected to the indoor
ultrasound diagnostic device through the cart-based docking
part and the portable docking part.

8. The ultrasound diagnostic system according to claim 7,
wherein the cart-based docking part comprises a power dock-
ing connector to couple power between the portable ultra-
sound diagnostic device and the indoor ultrasound diagnostic
device, and a control docking connector to control operations
the portable ultrasound diagnostic device and the indoor
ultrasound diagnostic device.

9. The ultrasound diagnostic system according to claim 7,
wherein the indoor ultrasound diagnostic device comprises
an electrocardiogram (ECG) port to analyze an electrocardio-
gram signal.
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