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(7) ABSTRACT

The present disclosure includes an ultrasound diagnostic
apparatus with easy assembly and disassembly. The appa-
ratus comprises an outer casing including a motherboard
module having motherboard guiding plugs and motherboard
ports installed thereon and a first outer-casing sliding device;
and a main case structure being housed by the outer casing,
including a transducer panel module coupled to an I/O
module, a carrier board module coupled to the transducer
panel module via the I/O module and having a PC module
installed thereon process ultrasound data, carrier-board
guiding holes to receive the motherboard guiding plugs,
carrier-board ports to inter-plug in the motherboard ports,
and a first main-case sliding device to slide in the first
outer-casing sliding device and facilitate the main case
structure to move relative to the outer casing; wherein the
motherboard module and the I/O module are perpendicular
to the transducer panel module and the carrier board module.
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ULTRASOUND DIAGNOSTIC APPARATUS
WITH EASY ASSEMBLY AND DISASSEMBLY

CROSS REFERENCE TO RELATED PATENT
APPLICATIONS

[0001] This international application claims the priority
and benefit of Chinese Application No. 201510105029.0
filed on Mar. 10, 2015 and titled “Ultrasound Diagnostic
Device with Easy Assembly and Disassembly,” and Chinese
Application No0.201510640258 X, filed Sep. 30, 2015 and
titled “Ultrasound Diagnostic Device with Easy Assembly
and Disassembly,” both of which are incorporated in their
entirety by reference herein.

TECHNICAL FIELD

[0002] The present disclosure relates to ultrasound diag-
nostic devices in general and, more particularly, to ultra-
sound diagnostic apparatus with easy disassembly and
assembly, which improve performance and allow easy dis-
assembly and assembly.

BACKGROUND

[0003] Ultrasounds refer to sound waves with frequencies
higher than the upper limit of human adult hearing, an
average of which is approximately 20, 000 hertz. Ultra-
sounds have been used in various fields, including thera-
peutic and diagnostic fields. One popular diagnostic appli-
cation is ultrasound imaging, which creates images of
internal body structures, such as internal organs, vessels,
bones and muscles, etc. When ultrasounds pulses are sent
into tissues inside the body, due to the different acoustic
impedances of the tissues, the ultrasounds will be reflected
anywhere there are changes in the acoustic impedance. The
return sound waves will be converted into electrical pulses
and processed into a digital image for display. For example,
obstetric/prenatal ultrasound is a widely used technique in
pregnancy examination, which uses ultrasound waves to
create visual images of the developing embryo or fetus in the
mother’s womb.

[0004] Conventional ultrasound diagnostic devices usu-
ally have a computer with a large sized case having different
components installed therein, Those components are scat-
tered inside the case and are connected by various cables. In
the conventional ultrasound diagnostic devices, however,
the scattered distribution and assembly of various compo-
nents and connecting cables ay interfere transmission of
ultrasound and electrical pulses. In addition, the structural
layout in the conventional ultrasound diagnostic devices
may negatively affect heat dissipation, compromising over-
all device performance and imaging quality. Moreover, the
above scattered layout makes it difficult and inconvenient
for a technician to maintain, inspect, and repair components
inside the computer case. For example, inspection and repair
of certain components often requires disassembly of neigh-
boring components, sometimes even the whole device. Fur-
thermore, as some components are permanently secured
onto an interior surface of the casing or manufactured as part
of the casing, repair personnel often have to squat down to
reach the components inside the casing.

[0005] Thus, there is a need to develop ultrasonic diag-
nostic systems and apparatus that reduce interferences in
ultrasonic and electrical pulses, provide efficient heat dissi-
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pation, allow easy disassembly, assembly, and maintenance,
and overcome the limitations of conventional ultrasound
diagnostic devices.

SUMMARY

[0006] The present disclosure includes an exemplary
ultrasound diagnostic apparatus with easy assembly and
disassembly. Embodiments of the apparatus comprise an
outer casing, which includes a motherboard module having
one or more motherboard guiding plugs and one or more
motherboard ports installed thereon to facilitate the assem-
bly, and a first outer-casing sliding device. Embodiments of
the apparatus also comprise a main case structure being
housed by the outer casing. The main case structure includes
an /O module, a power-supply module to receive a power
supply and provide the power supply to the ultrasound
diagnostic apparatus, a transducer panel module coupled to
the /O module and having a transceiver and a transducer
information-processing module installed thereon, the trans-
ceiver being coupled to a transducer to emit and receive
ultrasound electrical signals and the transducer information-
processing module converting the received ultrasound elec-
trical signals into digital information. The main case struc-
ture also includes a carrier board module coupled to the /O
module and to the transducer information-processing mod-
ule via the /O module and having a PC module installed
thereon to process the converted digital information and
transmit the processed digital information to an output
device coupled to the one or more motherboard ports, the PC
module being coupled to the motherboard module. It further
includes one or more carrier-board guiding holes to receive
the one or more motherboard guiding plugs and guide the
assembly, one or more carrier-board ports to inter-plug in the
one or more motherboard ports and facilitate data commu-
nications between the motherboard module and the carrier
board module, and a first main-case sliding device to slide
in the first outer-casing sliding device and facilitate the main
case structure to move relative to the outer casing along the
first outer-casing sliding device during the assembly and
disassembly. In the embodiments of the apparatus, the
motherboard module and the I/O module are installed on the
main case structure’s two opposite sides perpendicular to the
transducer panel module and the carrier board module to
allow the easy assembly and disassembly.

[0007] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restrictive of
the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 illustrates an exemplary ultrasound diag-
nostic apparatus consistent with the present disclosure.
[0009] FIG. 2 illustrates a side view of an exemplary main
case structure of the exemplary ultrasound diagnostic appa-
ratus of FIG. 1.

[0010] FIG. 3 illustrates a cutaway view of an exemplary
main case structure of FIG. 2.

[0011] FIG. 4 illustrates another exemplary embodiment
of a main case structure of the exemplary ultrasound diag-
nostic apparatus of FIG. 1.

[0012] FIG. 5 illustrates a cutaway view of an exemplary
outer casing of the exemplary ultrasound diagnostic appa-
ratus of FIG. 1.
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[0013] FIG. 6 illustrates an exemplary assembly of the
exemplary main case structure of HG. 2 with the exemplary
outer casing of FIG. 5.

[0014] FIG. 7 illustrates a rear view of an exemplary
assembly of FIG. 6.

[0015] FIG. 8 illustrates a side view of an exemplary
structural connections among components of the exemplary
main case structure of FIG. 2 and those of the exemplary
outer casing of FIG. 5.

[0016] FIGS. 9A, 9B, and 9C illustrate part of an exem-
plary power module of an exemplary main case structure of
FIG. 2.

[0017] FIGS. 10A, 10B, and 10C illustrate exemplary
sliding mechanisms between the exemplary main case struc-
ture of FIG. 2 and the exemplary outer casing of FIG. 5,

DETAILED DESCRIPTION

[0018] Reference will now be made in detail to the exem-
plary embodiments illustrated in the accompanying draw-
ings. Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0019] Apparatus disclosed herein address the above
described needs. For example, exemplary embodiments
include a main case structure and an outer casing housing the
main case, wherein through one or more mechanisms, such
as sliding wheels, ball rollers, sliding bars, sliding slots, etc.
the main case structure may move relative to the outer
casing, and may further be detached from the outer casing
when needed. For an accurate and secure connection during
normal operation, the outer casing may include one or more
positioning pins to be fitted into corresponding positioning
holes on the main case structure. Alternatively, the main case
structure may include one or more positioning pins to be
fitted into corresponding positioning holes on the outer
casing. As a result, the main case structure, along with the
structural components installed inside, may be easily dis-
placed and exposed for repair or maintenance. The outer
casing may include a mother board containing a plurality of
ports for connecting with a user display, an input device, a
printer, and other devices. Some embodiments may include
one or more insulation walls, one end of which may be
secured onto an interior surface of the main case structure,
to separate a transducer module and a processing module
from each other. The insulation walls may be made of
materials or coated with materials capable of reducing or
substantially eliminating signal interference, such as zinc-
coated metal sheets. As a result of signal interference
prevention, the diagnosis accuracy and overall device per-
formance may be improved. Still other embodiments may
include a battery insulation wall, to further prevent signal
interference from the batteries. A battery installing panel on
which the battery is installed may be connected to the main
case structure, facilitating easy removal and inspection.
[0020] FIG. 1 illustrates an exemplary ultrasound diag-
nostic apparatus consistent with the present disclosure. The
exemplary ultrasound diagnostic apparatus 100, as shown in
FIG. 1, includes a main case structure 110, an outer casing
120, an output device 130, an input device 140, a transducer
array 150, and apparatus wheels 160. Main case structure
110 is housed inside outer casing 120. Output device 130
and input device 140 are connected to some ports on outer
casing 120. In some embodiments, output device 130 and
input device 140 may be housed in one device. In some
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embodiments, apparatus 100 may include more than one
output device 130 and input device 140.

[0021] In some embodiments, output device 130 is a
display device, such as a computer monitor, a laptop, a
desktop, a touch screen, a smart phone, a TV set, a projector,
or any of other display devices. In some embodiments,
output device 130 may be a printer, a fax machine, image
processing equipment, an email device, or any of other
output devices to output ultrasound analytical data. In some
embodiments, apparatus 100 may include more than one
output device 130. Output device 130 may present to the
user various data relating to the performance and operation
of the apparatus, such as record of the patient, information
about the patient’s organs undergoing ultrasonic diagnosis,
information about operation modes, videos or pictures
obtained from the ultrasonic diagnosis, and environment
condition information such as temperature and humidity.

[0022] Input device 140 could be a keyboard, a touch
panel, a tablet, a laptop, a desktop, or other input devices.
Through input device 140, a user may input apparatus
control parameters and operation instructions, such as
parameters relating to transmission of ultrasound pulses
(frequency, timing, angle, etc.), and parameters controlling
operation conditions of the apparatus or output display.

[0023] Transducer array 150 may include one or more
transducers. Transducers may convert electrical signals to
ultrasound pulses, and vice versa. Transducer array 150 may
include transducers of different shapes, sizes, or models. The
transducers may use different frequencies, and contain vari-
ous numbers of elements.

[0024] Apparatus wheels 160 support apparatus 100 on a
movable horizontal platform. Embodiments of the present
disclosure may also be used in other types of ultrasound
diagnostic apparatus such as those placed on a fixed plat-
form, or affiliated to a larger piece of medical equipment.

[0025] FIG. 2 illustrates an exemplary side view of main
case structure 110 of the exemplary ultrasound diagnostic
apparatus of FIG. 1. As shown in FIG. 2, main case structure
110 includes a transducer module 210, a processor module
220, and a power module 230, each illustrated in a dashed
box, respectively. In some embodiments, main case structure
110 may also include a transducer insulation wall 218.

[0026] Insome embodiments, transducer module 210 may
include one or more transducer ports 212, one or more
transducer panels 214 having transducer ports 212 and one
or more transceivers (not shown in FIG. 2) install thereon,
and a transducer-panel baseboard 216 for installing the
transducer panels 214. Transducer ports 212 may be coupled
to transducers in array 150 of FIG. 1. Corresponding to the
number and sizes of transducer ports 212 and transducers in
array 150, main case structure 110 may further include one
or more transducer windows (now shown in FIG. 2) through
which the transducers in array 150 are connected to the
transducer ports. Transducer panels 214 have one or more
transducer ports 212, transceivers, and an information-pro-
cessing module installed thereon. The transceivers can trans-
mit or receive ultrasound electrical signals to or from an
object under diagnosis. The information-processing module
can convert the ultrasound electrical signals into digital
information. Transducer-panel baseboard 216 is used to
install transducer panels 214. Transducer-panel baseboard
216 may be permanently secured to or detachable from an
interior surface of main case structure 110. Transducer-panel
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baseboard 216 may contain one or more materials capable of
reducing or eliminating signal interference, such as zinc-
coated metal sheets.

[0027] Transducer-panel baseboard 216 is installed on
transducer insulation wall 218. Transducer insulation wall
214 is mounted onto an interior surface of main case
structure 110 at one end portion or at both ends of structure
110, separating transducer module 210 and processor mod-
ule 220 from each other and creating two relatively closed
spaces. Transducer insulation wall 218 may contain one or
more materials capable of eliminating or reducing signal
interference between transducer module 210 and processor
module 220, and interference from other components as
well. For example, transducer insulation wall 218 may be
made of zinc-coated metal sheets. Transducer insulation
wall 218 may substantially surround transducer module 210,
or alternatively substantially surround processor module
220, to improve signal interference prevention. In some
embodiments, transducer insulation wall 218 divides an
internal space of main case structure 110 into two relatively
closed spaces vertically or horizontally, one closed space
with transducer module 210 installed therein, and the other
closed space with processor module 220 and power module
230 installed therein. In some embodiments, transducer
insulation wall 218 may be of different designs and shapes,
and may divide the internal space of main case structure 110
into spaces with different shapes and orientations.

[0028] Insome embodiments, transducer module 210 may
include one or more transducer fans 219, for heat dissipation
purpose. In some embodiment, as shown in FIG. 2, trans-
ducer fans 219 are installed in a bottom section of main case
structure 110. Corresponding to a position of transducers
fans 219, one or more ventilation openings may be config-
ured on the casing of main case structure 110. The size and
design of the ventilation openings may vary, depending on
the working environment conditions, and an overall design
of the apparatus.

[0029] With reference to FIG. 2, in some embodiments,
processor module 220 may include a carrier board module
222, a PC module 224 installed on module 222, a PC fan 226
installed on module 224, and a carrier-board baseboard 228
for installing module 222. In some embodiments, processor
module 220 may include one or more carrier-board fans 229.
In some embodiments, carrier-board fans 229 are located
near a bottom of main case structure 110.

[0030] Processor module 220 is configured to process and
store data and information including ultrasound signals,
parameter information, and patient information. Module 220
may also generate ultrasonic image and video/audio signals
for display to the user, and store and perform user instruc-
tions such as apparatus control parameters. Processor mod-
ule 220 may include any elements that control and coordi-
nate the operation of other parts of the ultrasound diagnostic
apparatus 100, for example, a central processing unit (CPU),
a microprocessor, a graphics processing unit (GPU), an
application specific integrated circuit (ASIC), a field-pro-
grammable gate array (FPGA), a complex programmable
logic device (CPLD), a printed circuit board (PCB), a digital
signal processor (DSP), a memory, etc.

[0031] In processor module 220 as shown in FIG. 2, PC
module 224 may have a PC fan 226 installed thereon for
dissipating heat generated by components of PC module
224. In some embodiments, PC module 224 may include a
memory or a hard drive for data storage, and a CPU or GPU
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for data processing and digital image generation. Carrier-
board baseboard 228 is used to install carrier board module
222, which has PC module 224 and other components
installed thereon. Baseboard 228 may include one or more
materials capable of reducing or eliminating signal interfer-
ence, such as zinc-coated metal sheets.

[0032] In some embodiments, processor module 220 may
include one or more carrier-board fans 229 for dissipating
heat generated from components installed on carrier board
module 222. In some embodiments, as shown in FIG. 2,
carrier-board fans 229 are located near a bottom of main
case structure 110. Corresponding to the position of carrier-
board fans 229, one or more ventilation openings may be
configured on the casing of main structure 110. The size and
design of the ventilation openings may vary, depending on
working environment conditions and an overall design of the
apparatus.

[0033] Still referring to FIG. 2, in some embodiments,
power module 230 may include an AC-DC (alternating
current to direct current) converter 232, a power-supply filter
panel 234, and a power-supply adapter 236. AC-DC con-
verter 232 includes an input power socket to receive a power
supply in a form of an alternating current, and converts it to
a direct current power supply. The converted direct current
power supply is provided to power-supply adapter 236 for
adapting to a voltage required by components installed in
main case structure 110 and outer casing structure 120. In
some embodiments, AC-DC converter 232 may also include
an output power socket to provide a power supply in a form
of an alternating current. FIGS. 9A-9C illustrate part of an
exemplary power module 230 of an exemplary main case
structure of FIG. 2. As illustrated in FIGS. 9A-9C, power-
supply filter panel 234 may be installed on AC-DC converter
232 to insulate signal interference caused by converter 232.
In some embodiments, Panel 234 and converter 232 may
form a functioning module, which is placed in a relatively
closed insulation box 900, as shown in FIG. 9B. The
insulation box can further eliminate or minimize signal
interference on other components installed in main case
structure 110. In some embodiments, the insulation box is
not completely sealed, but with some openings for heat
dissipation.

[0034] Referring back to FIG. 2, in some embodiments,
power module 230 may further include a battery 238, and a
battery insulation wall 239. Battery 238 of power module
230 may be installed in a close vicinity of a surface of main
case structure 110. For example, as shown in FIG. 2, battery
238 is installed in a top section of main case structure 110,
with one side parallel to the top surface of main case
structure 110. Battery 238 may be installed on an installing
panel that is attached to an interior surface of main case
structure 110. This may facilitate easy removal, assembly,
and maintenance of the battery and its neighboring compo-
nents.

[0035] Battery insulation wall 239 helps insulating or
separating the battery from transducer module 210, proces-
sor module 220, and other components inside main case 200,
and eliminating or reducing signal interference caused by
the battery on other components. The battery insulation wall
may contain one or more materials capable of eliminating or
reducing signal interference, such as zinc-coated metal
sheets, to further prevent signal interference.

[0036] Insomeembodiments, battery 238 may be installed
on battery insulation wall 239, which may be in turn
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installed on carrier-board baseboard 228. One end of battery
insulation wall 239 may be coupled to a top portion of main
case structure 110. This configuration facilitates easy main-
tenance and replacement of the battery when a battery
failure or malfunction occurs. It can also eliminate or reduce
signal interference caused by the battery on other compo-
nents.

[0037] With reference to FIG. 2, in some embodiments,
main case structure 110 may further include one or more
handles 240 mounted on its exterior surface, and a sliding
means 250 located on its bottom surface, to facilitate easy
assembly and disassembly. In some embodiments, sliding
means 250 may include one or more sliding bars 252 and
sliding wheels 254. In some embodiments, sliding mecha-
nisms 252 and 254 may be sliding bars, sliding slots, ball
rollers, or any other sliding means.

[0038] FIG. 3 illustrates a cutaway view of the closed
space including processor module 220 in main case structure
110 of FIG. 2. As shown in FIG. 3, the closed space of main
case structure 110 includes processor module 220 installed
therein. For comparison, the right side of main case structure
110 in FIG. 1 shows components (such as transducer ports
coupled to transducer array 150) installed in the other closed
space. As shown in FIG. 3, main case structure 110 may
further include one or more handles 240, a PC fan 226, a
hard drive 300, a Wi-Fi module 302, one or more main-case
positioning pillars 304, one or more carrier-board guiding
holes 306, one or more carrier-board ports 308, an adapter
insulation wall 310, a power supply adapter 236 installed on
transducer insulation wall 218, one or more carrier-board
fans 229, one or more sliding mechanisms 252, an AC-DC
converter 232, and an input/output (I/O) module 312.
[0039] With reference to FIG. 3, processor module 220
may include PC module 224 (not shown in FIG. 3), PC fan
226 installed on PC module 224, carrier board module 222,
hard drive 300 and Wi-Fi module 302 installed on carrier
board module 222, and one or more carrier-board fans 229.
Wi-Fi module 302 may be configured to transmit and
receive, through a Wi-Fi connection, information such as
apparatus control parameters, patient information, video and
audio signals. In some embodiments, Wi-Fi module 302 or
its components (e.g., a Wi-Fi antenna) may be attached to an
exterior surface of main case structure 110.

[0040] In some embodiments, main-case positioning pil-
lars 304 are to be coupled to or received by corresponding
positioning holes on outer casing 120 (not shown in FIG. 3).
Carrier-board guiding holes 306 are to couple with or
receive corresponding guiding plugs on outer casing 120
(not shown in FIG. 3). In addition, main case structure 110
may include one or more carrier-board ports 308 to couple
with corresponding motherboard ports on outer casing 120
(not shown in FIG. 3). More details will be provided below.
[0041] Insome embodiments, power supply adapter 236 is
installed on transducer insulation wall 218, and is further
covered by an adapter insulation wall 310. Transducer
insulation wall 218 and adapter insulation wall 310 form a
relatively closed space, insulating power supply adapter 236
from causing signal interference on other components
installed in main case structure 110.

[0042] In some embodiments, one or more carrier-board
fans 229 are installed below power supply adapter 236 to
dissipate heat generated by components of processor module
220 and adapter 236. To further heat dissipation, one or more
ventilation openings may be configured near a bottom and/or
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top portion of main case structure 110. The size and design
of the ventilation openings may vary, depending on working
environment conditions and an overall design of the appa-
ratus.

[0043] In some embodiments, as shown in FIG. 3, main
case structure 110 may include one or more sliding mecha-
nisms 252 (such as sliding bars, sliding slots, sliding wheels,
or ball rollers) installed on an exterior bottom surface of
main case structure 110. Sliding mechanisms 252 couples
with corresponding sliding means (such as sliding slots,
sliding bars, sliding wheels, or ball rollers) installed on an
interior bottom surface of the outer casing, such that main
case structure 110 can slide along the sliding means on the
outer casing and move relative to the outer casing. In some
embodiments, sliding mechanisms 252 may be installed on
an exterior side or top surface of the main case structure 110,
and the sliding means on the outer casing may be installed
on an interior side or top surface of the outer casing. Any
type of sliding mechanisms, such as sliding slots, sliding
bars, sliding wheels, or ball rollers, may be used to achieve
relative displacement between the main case structure and
the outer casing.

[0044] In some embodiments, main case structure 110
may include one or more handles 240, with which a user
may manually move or pull main case structure 110 into or
out of the outer casing. Acting in concert with sliding means
252 on main case structure 110 and the sliding means on the
outer casing, handles 240 can facilitate the placement or
displacement of main case structure 110 easily. As an
alternative to handles 240, in some embodiments, one or
more screw-rod mechanisms may be installed between main
case structure 110 and outer casing 120, to facilitate the
assembly or disassembly of main case structure 110 with or
out of outer casing 120. For example, one or more screw-
rods are installed on outer casing 120, and main case
structure 110 is coupled to one or more screw nuts on the
screw-rods. When the screw-rods is rotated, the screw nuts
move along the screw-rods linearly, thereby moving main
case structure 110 into or out of outer casing 120 along the
screw-rods. The screw-rod mechanisms can also help align
components on main case structure 110 with those on outer
casing 120.

[0045] As explained previously, a power-supply filter
panel may be installed on AC-DC converter 232. The filter
panel and converter 232 form a functioning module, which
is placed in a relatively closed insulation box, which can
eliminate or minimize signal interference on other compo-
nents installed in the main case structure 110. In addition, the
insulation box is not completely sealed, but with some
openings for heat dissipation.

[0046] I/O module 312 connects transducer module 210 to
processor module 220, facilitates transmission of informa-
tion and signals between transducer module 210 and pro-
cessor module 220. In some embodiments, 1/O module 312
may include various ports, such as one or more ports for
HDMI, USB, VGA, or LAN connection, for transmission of
data.

[0047] FIG. 4 illustrates another exemplary embodiment
of main case structure 110 of the exemplary ultrasound
diagnostic apparatus of FIG. 1. As shown in FIG. 4, main
case structure 110 includes a hard drive port 402 on its top
portion for receiving hard drive 300, and one or more hard
drive screws 404 for securing hard drive 300 onto the top
portion of main case structure 110. Comparing to the
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embodiment shown in FIG. 3 in which hard drive 300 is
installed on cartier board module 222, hard drive 300 in the
embodiment shown in FIG. 4 is secured onto a place close
to an upper surface of main case structure 110. In some
embodiments, hard drive 300 may be installed in another
place close to a surface of the main case. This arrangement
allows easy maintenance and removal of hard drive 300.
When a technician maintains or replaces hard drive 300, the
technician only needs to pull main case structure 110 out of
outer casing 120, unscrew hard drive screws 404, and take
hard drive 300 out from hard drive port 402. Further, in some
embodiments, hard drive port 402 may be coupled to carrier
board module 222 (not shown in FIG. 4), and hard drive 300
may be covered by a hard drive insulation wall to separate
the hard drive from other components inside the main case
structure, thus further preventing causing signal interfer-
ence. The insulation wall may be made of materials or
coated with materials capable of reducing or substantially
eliminating signal interference, such as a zinc-coated metal
sheet.

[0048] FIG. 5 illustrates an exemplary embodiment of
outer casing 120 of the exemplary ultrasound diagnostic
apparatus of FIG. 1. As shown in FIG. 5, outer casing 120
may include one or more outer-casing positioning holes 502
to be coupled to or receive main-case positioning pillars 304
(as shown in FIG. 3), a motherboard module 510, one or
more outer-casing ventilation openings 520, one or more
sliding means 530 such as a sliding slot, and one or more
transducer windows 540 corresponding to the transducer
windows on the main case structure 110 (not shown in FIG.
).

[0049] Motherboard module 510 may be manufactured as
part of, or permanently secured onto or detachable from
outer casing 120. In some embodiments, as shown in FIG.
5, motherboard module 510 is located on one side of outer
casing 120. Motherboard module 510 may further include
one or more ports for connecting with output device 130 and
input device 140. In some embodiments, motherboard mod-
ule 510 may include one or more motherboard guiding plugs
512 and one or more motherboard ports 514. During the
process of placing/connecting main case structure 110 into/
to outer casing 120, motherboard guiding plugs 512 contact
and connect with carrier-board guiding holes 306 on main
case structure 110 (as shown in FIG. 3) first, accurately
aligning and connecting carrier-board ports 308 on main
case structure 110 (as shown in FIG. 3) with motherboard
ports 514. When a close connection between carrier-board
ports 308 and motherboard ports 514 is almost completed,
outer-casing positioning holes 502 touch and connect with
main-case positioning pillars 304 (as shown in FIG. 3). As
carrier-board ports 308 are closely connected with mother-
board ports 514, main-case positioning pillars 304 are also
closely fitted into outer-casing positioning holes 502, effec-
tively affixing main case structure 110 and outer casing 120
together. Outer casing 120 can exchange information with
output device 130 and input device 140 (as shown in FIG.
1) via motherboard module 510. Also, outer casing 120 can
provide heat dissipation through its ventilation openings 520
and transducer window 540. Moreover, outer casing 120 can
provide main case structure 110 with protection against dust.
[0050] With reference to FIG. 5, outer-casing ventilation
openings 520 facilitate heat dissipation, and may be
arranged near a bottom and/or top portion of outer casing
120. In some embodiments, outer-casing ventilation open-

Mar. 30, 2017

ings 520 may be configured at a location corresponding to
that of ventilation openings on main case structure 110 (not
shown in FIG. 5). The size and design of ventilation open-
ings 520 may vary, depending on working environment
conditions and an overall design of the apparatus.

[0051] Sliding means 530 work with sliding mechanisms
252 on main case structure 110 (shown in FIGS. 2 and 3) to
facilitate a movement of main case structure 110 relative to
outer casing 120 along a track, enabling an easy and accurate
assembly of main case structure 110 with outer casing 120
and an easy disassembly of the two. For example, as
illustrated in FIG. 10A, sliding mechanism 252 such as a
sliding bar on main case structure 110 is coupled to and
slides in sliding means 530 such as a sliding slot on outer
casing 120, such that structure 110 and casing 120 can slide
relative to each other to facilitate placement/displacement of
structure 110 into/out casing 120. A sliding mechanism may
be installed on a bottom, top, or side exterior surface of main
case structure 110 and a corresponding sliding mechanism
may be installed on a bottom, top, or side interior surface of
outer casing 120, to facilitate relative movement between
main case structure 110 and outer casing 120. In some
embodiments, main case structure 110 and outer casing 120
may be assembled together by one or more fastening means,
such as screws and hinges, and can be disconnected by
unfastening the fastening means.

[0052] Referring to FIG. 5, when sliding mechanism 252
on main case structure 110 (not shown in FIG. §) moves
along sliding means 530 such as a sliding slot on outer
casing 120, the main case structure moves relative to the
outer casing for assembly or disassembly. The main case
structure may be further pulled out of the outer casing when
needed, for example, for purposes of maintenance or repair.
Beside facilitating smooth movement of main case structure
110 within outer casing 120, sliding mechanism 252 and
sliding means 530 can also help align carrier-board ports 308
on main case structure 110 (as shown in FIG. 3) with
motherboard ports 514 on outer casing 120 on a same axis,
facilitating an easy and accurate connection between them.
[0053] In some embodiments, sliding means 530 may
include one or more sliding stoppers 1002 at one of its end
sections (as illustrated in FIG. 10B). Sliding stoppers 1002
can be elastic stopping devices (such as elastic flaps) or rigid
stopping devices (such as rigid baflles). Sliding stoppers can
restrict the sliding movement of main case structure 110
within a certain limit. For example, a sliding stopper may be
installed at sliding means 530’s end closer to motherboard
module 510 (as shown in FIG. 5). The sliding stopper can
control a distance of main case structure 110 traveling into
outer casing 120, such that the movement of main case
structure 110 may be hindered once it reaches the mother-
board module. This arrangement can prevent carrier-board
ports 308 on main case structure 110 (as shown in FIG. 3)
from clashing with motherboard ports 514 on outer casing
120, avoiding damages to ports 208 and 514.

[0054] Sliding means 250 on main case structure 110
(shown in FIG. 2) and sliding means 530 on outer case 120
(shown in FIG. 5) can be any type of sliding mechanisms
such as one or more sliding bars, sliding slots, sliding tracks,
sliding wheels, or ball rollers, etc. For example, as illustrated
in FIG. 10C, main case structure 110 includes one or more
sliding wheels 254 to move relative to outer casing 120. In
some embodiments, sliding wheels 254 facilitate sliding bar
252 to slide in sliding slot 530 smoothly. Sliding wheels 254
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may be cylindrical, spherical, and any other shapes. Sliding
wheels 254 may be installed on a top, bottom, or side
exterior surface of the main case structure, to move along
corresponding sliding tracks or slots on the outer casing. In
some embodiments, sliding wheels 254 may move on an
interior surface of outer casing 120. In some embodiments,
a combination of different sliding means, for example, a
combination of sliding bars, sliding slots, and sliding
wheels, may be used, as illustrated in FIG. 2.

[0055] FIG. 6 illustrates an exemplary assembly of exem-
plary main case structure 110 of FIG. 2 with exemplary outer
casing 120 of FIG. 5. As shown in FIG. 6, main case
structure 110 includes carrier board module 222, one or
more carrier-board guiding holes 306, one or more carrier-
board ports 308, and one or more sliding bars 252 on its
bottom exterior surface. Outer casing 120 includes mother-
board module 510, and one or more sliding slots 530 on its
bottom interior surface. Motherboard module 510 further
includes one or more motherboard guiding plugs 512 and
one or more motherboard ports 514. During assembly, main
case structure 110 slides along a sliding track into (606)
outer casing 120 via sliding bars 252 fitting into and sliding
along sliding slots 530, carrier-board guiding holes 306
connecting with and receiving (602 and 604) motherboard
guiding plugs 512, carrier-board ports 308 being accurately
aligned with and interconnected with motherboard ports
514, and thus ensuring that carrier board module 222 accu-
rately interconnects with motherboard module 510.

[0056] In some embodiments, motherboard module 510
and carrier board module 222 may be connected by other
fastening means, for example, screws and fastening clamp,
to secure the attachment. Outer casing 120 houses main case
structure 110, preventing dust in the environment from
landing on main case structure 110 and its components. In
some embodiments, one or both of outer casing 120 and the
casing of main case structure 110 may contain one or more
materials capable of reducing or eliminating signal interfer-
ence.

[0057] FIG. 7 illustrates a rear view of an exemplary
assembly of FIG. 6. As shown in FIG. 7, after main case
structure 110 is assembled with outer casing 120 to form an
assembly, one or more fastening means 702 may be used to
securely fasten main case structure 110 and outer casing 120
together. Various fastening means may be utilized, for
example, screws and fastening clamps.

[0058] An I/O module 312 is installed onto a rear side of
main case structure 110. As previously discussed, I/O mod-
ule 312 facilitates transmission of information and signals
between the transducer module (connected to transducer
array 150) and the processor module. In some embodiments,
1/O module 312 may include various ports, such as one or
more ports for HDMI, USB, VGA, or LAN connection, for
data transmission. Below 1/O module 312, an AC-DC con-
verter 232 and power-supply filter panel 234 (not shown in
FIG. 7) are installed on main case structure 110. One or more
fastening means 704 are installed beneath outer casing 120
for fastening the assembly to a moving platform, which may
have one or more apparatus wheels 160 (as shown in FIG.
1).

[0059] FIG. 8 illustrates a side view of an exemplary
structural connections among components of main case
structure 110 of FIG. 2 and those of outer casing 120 of FIG.
5. As shown in FIG. 8, main case structure 110 includes one
or more transducer panels 214, a battery 238, a PC module
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224, a PC fan 226 installed on PC module 224, a hard drive
300, a carrier board module 222, a power-supply adapter
236, and an T/O module 312. /0 module 312 may further
include one or more board-to-board connectors 802, one or
more user interface ports 804, and one or more information
ports 806. Components on main case structure 110 inter-
connect and communicate data with components on outer
casing 120 via motherboard ports 514 on motherboard
module 510. In some embodiments, information ports 806
may include one or more ultrasound signal ports, control-
parameter signal ports, analog signal ports, digital signal
ports, and power-supply signal ports, or any combination
thereof, to transmit data and information.

[0060] To facilitate an easy separation or disassembly of
main case structure 110 from outer casing 120, the separa-
tion or disassembly process does not need to unplug or plug
wires connecting components of structure 110 with compo-
nents of outer casing 120. As illustrated in FIG. 8, 1/O
module 312 connects transducer panels 214 to carrier board
module 222. Transducer panels 214 connect with informa-
tion ports 806 on 1/0 module 312 via various data wires or
cables. And carrier board module 222 inter-plugs in and
connects with /O module 312 via board-to-board connec-
tors 802. When a user needs to read ultrasound diagnostic
data, the user can do so by connecting an exterior read
device to user interface ports 804 (such as ports for VGA,
HDMI, USB, LAN, etc.) on /O module 312. In some
embodiments, /O module 312 transmits data and signals
among board-to-board connectors 802, user interface ports
804, and information ports 806, via data wires and cables
connecting those ports.

[0061] Moreover, carrier board module 222 performs data
transmission with motherboard ports 514 via inter-plug-in
communications. In some embodiments, as illustrated in
FIG. 8, I/O module 312 and motherboard module 510 are
arranged and installed on the main case structure’s two
opposite sides perpendicular to transducer panels 214 and
carrier board module 222. This arrangement allows data
transmission through /O module 312 and motherboard
module 510 installed on two ends of the main case structure,
further reducing signal interference. This arrangement can
also facilitate easy and quick disassembly or separation of
main case structure 110 from outer casing 120, by unplug-
ging or detaching I/O module 312 and motherboard module
510 from their counterparts, without unplugging various
wires and cables and without obstacles caused by various
wires and cables.

[0062] By coupling carrier board module 222 to 1/O
module 312 installed on main case structure 110 and moth-
erboard module 510 installed on outer casing 120, PC
module 224 installed on carrier board module 222 can obtain
from and transmit data to devices connected to /O module
312 and motherboard module 510, such as output device
130, input device 140, and transducer array 150. For
example, information ports 806 transmit information, such
as ultrasound digital information, control-parameter infor-
mation, electrical pulse information, etc. to carrier board
module 222. Carrier board module 222 in turn transmits the
information to PC module 224. In addition, motherboard
module 510 transmits information (such as video or image
information, parameter information, audio information,
etc.), received via motherboard ports 514, to output device
130 for display or output. Furthermore, motherboard ports
514 transmit information (such as control-parameter infor-
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mation, input information, etc.), received from input device
140 and output device 130, to carrier board module 222,
which transmits the received information to PC module 224.

[0063] During an operation of ultrasound diagnostic appa-
ratus 100, a user controls a transducer in transducer array
150 to emit/receive ultrasound electrical signals to/from a
patient’s body, via transceivers on transducer panels 214.
The transceivers transmit the ultrasound electrical signals to
an information-processing module on transducer panels 214
for converting the ultrasound electrical signals into digital
information. The information-processing module transmits
the digital information to carrier board module 222, via
information ports 806 on 1/O module 312, Carrier board
module 222 passes the received digital information to data-
processing units (such as CPU, GPU, memory, etc.) on PC
module 224 for data processing. PC module 224 transmits
the processed digital information to hard drive 300 for
storage, and transmit the processed information (such as
video/image information, parameter information, etc.) to
output device 130 (such as a display) via motherboard ports
514 and motherboard module 510. The user obtains from
output device 130 various needed information, such as
image data information, video, detection parameters of the
patient’s various organs, environment parameters, apparatus
parameters, etc. The user can control apparatus 100, input
information on apparatus 100, or inquire information from
apparatus 100 based on the user’s experience and the
information presented on output device 130. The user can
achieve the above tasks by inputting various control param-
eters for apparatus 100 on input device 140. Input device
140 transmits the inputted control parameters to PC module
224 installed in main case structure 110, via various data
cables, motherboard ports 514, and motherboard module
510. PC module 224 controls and reconfigures various
modules and their components based on the received control
parameters and/or pre-configured parameters. For example,
PC module 224 can control and adjust one or more trans-
mission parameters such as transmission frequencies, trans-
mission time, and/or transmission angles of transducers in
array 150, via the transceivers on transducer panels 214. PC
module 224 can also perform data input and output via
motherboard module 510 and motherboard ports 514.

[0064] In the preceding specification, the invention has
been described with reference to specific exemplary embodi-
ments. It will, however, be evident that various modifica-
tions and changes may be made without departing from the
broader spirit and scope of the invention as set forth in the
claims that follow. The specification and drawings are
accordingly to be regarded as illustrative rather than restric-
tive. Other embodiments of the invention may be apparent
to those skilled in the art from consideration of the speci-
fication and practice of the invention disclosed herein.

What is claimed is:

1. An ultrasound diagnostic apparatus with easy assembly
and disassembly, comprising:

an outer casing including:

a motherboard module having one or more mother-
board guiding plugs and one or more motherboard
ports installed thereon to facilitate the assembly, and

a first outer-casing sliding device; and

a main case structure being housed by the outer casing,
including:
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an 1/O module,

a power-supply module to receive a power supply and
provide the power supply to the ultrasound diagnos-
tic apparatus,

a transducer panel module coupled to the I/O module
and having a transceiver and a transducer informa-
tion-processing module installed thereon, the trans-
ceiver being coupled to a transducer to emit and
receive ultrasound electrical signals and the trans-
ducer information-processing module converting the
received ultrasound electrical signals into digital
information,

a carrier board module coupled to the I/O module and
to the transducer information-processing module via
the /O module and having a PC module installed
thereon to process the converted digital information
and transmit the processed digital information to an
output device coupled to the one or more mother-
board ports, the PC module being coupled to the
motherboard module,

one or more carrier-board guiding holes to receive the
one or more motherboard guiding plugs and guide
the assembly,

one or more carrier-board ports to inter-plug in the one
or more motherboard ports and facilitate data com-
munications between the motherboard module and
the carrier board module, and

a first main-case sliding device to slide in the first
outer-casing sliding device and facilitate the main
case structure to move relative to the outer casing
along the first outer-casing sliding device during the
assembly and disassembly;

wherein the motherboard module and the /O module
are installed on the main case structure’s two oppo-
site sides perpendicular to the transducer panel mod-
ule and the carrier board module to allow the easy
assembly and disassembly.

2. The ultrasound diagnostic apparatus according to claim
1, further comprising:
an input device coupled to the one or more motherboard
ports to receive control parameters provided by a user,
wherein the PC module is coupled to the input device via
the motherboard module and the one or more mother-
board ports to receive the inputted control parameters.
3. The ultrasound diagnostic apparatus according to claim
2, wherein:
the PC module controls the transducer by:

adjusting one or more transmission parameters relating
to a transmission frequency, a transmission time,
and/or a transmission angle based on the received
control parameters, and

transmitting the adjusted one or more transmission
parameters to the transceiver via the /0 module.

4. The ultrasound diagnostic apparatus according to claim
1, wherein:
during the assembly, the main case structure slides into
the outer casing along the first outer-casing sliding
device to enable the one or more motherboard guiding
plugs to plug into the one or more carrier-board guiding
holes and enable the one or more carrier-board ports to
align with the one more motherboard ports for the
inter-plugging in.
5. The ultrasound diagnostic apparatus according to claim
4, wherein:
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the outer casing further includes one or more outer-casing
positioning holes; and
the main case structure further includes one or more
main-case positioning pillars to fit into the one or more
outer-casing positioning holes when the one or more
carrier-board ports inter-plug into the one more moth-
erboard ports, affixing the main case structure with the
outer casing together.
6. The ultrasound diagnostic apparatus according to claim
1, wherein:
the first outer-casing sliding device includes a sliding
stopper to stop the first main-case sliding device and
restrict the main case structure to move inside the outer
casing within a certain range.
7. The ultrasound diagnostic apparatus according to claim
1, wherein:
the sliding stopper is located near the first outer-casing
sliding device’s end close to the outer casing’s side
installing the motherboard module having the one more
motherboard ports to allow the inter-plugging in
between the one or more carrier-board ports and the one
more motherboard ports on the main case structure and
prevent the one or more carrier-board ports from clash-
ing with the one more motherboard ports,
8. The ultrasound diagnostic apparatus according to claim
1, wherein:
the main case structure further includes a second main-
case sliding device to slide on an interior surface of the
outer casing and facilitate the first main-case sliding
device to slide in the first outer-casing sliding device
smoothly.
9. The ultrasound diagnostic apparatus according to claim
8, wherein:
the outer casing further includes a second outer-casing
sliding device to allow the second main-case sliding
device to slide therein.
10. The ultrasound diagnostic apparatus according to
claim 1, wherein:
the outer casing further includes one or more screw-rods
installed between the outer casing and the main case
structure, the main case structure being coupled to one
or more screw nuts on the screw-rods, and
when the screw-rods is rotated, the one or more screw
nuts move along the screw-rods linearly to move the
main case structure into or out of the outer casing along
the screw-rods.
11. The ultrasound diagnostic apparatus according to
claim 1, wherein:
the main case structure further includes a transducer
insulation wall between the transducer panel model and
the carrier board module to separate the main case
structure into two relatively closed spaces, at least one
end of the transducer insulation wall being mounted
onto an interior surface of the main case structure;
the first relatively closed space includes the transducer
panel model, the transceiver coupled to the transducer,
and the transducer information-processing module; and
the second relatively closed space includes the carrier
board module, the PC module, the one or more carrier-
board ports, and the power-supply module.
12. The ultrasound diagnostic apparatus according to
claim 11, wherein:
the transducer insulation wall substantially surrounds the
first relatively closed space or the second relatively
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closed space and includes a material capable of elimi-
nating or reducing signal interference between compo-
nents installed in the first relatively closed space and
components installed in the second relatively closed
space.
13. The ultrasound diagnostic apparatus according to
claim 1, wherein the I/O module comprises:
one or more board-to-board connectors to couple the
carrier board module with the I/O module to enable an
inter-plug-in communication between the carrier board
module having the PC module and the I/O module;
one or more user interface ports coupled to a user device
for reading data from the ultrasound diagnostic appa-
ratus; and
one or more information ports coupled to the transducer
panel module to transmit data between the transducer
panel module and the carrier board module having the
PC module,
wherein the one or more board-to-board connectors, the
one or more user interface ports, and the one or more
information ports transmit data between them via one
or data cables on the /O module.
14. The ultrasound diagnostic apparatus according to
claim 1, wherein:
the power-supply module includes a battery and a battery
insulation wall insulating the battery from other com-
ponents installed in the main case structure;
the battery insulation wall includes a material capable of
eliminating or reducing signal interference caused by
the battery on other components in the main case
structure.
15. The ultrasound diagnostic apparatus according to
claim 14, wherein:
the battery is installed in a close vicinity of a surface of
the main case structure to facilitate easy removal,
assembly, and maintenance of the battery and its neigh-
boring components.
16. The ultrasound diagnostic apparatus according to
claim 1, wherein the power-supply module comprises:
a AC-DC converter; and
a power-supply filter panel installed on the AC-DC con-
verter o insulate signal interference caused by the
AC-DC converter.
17. The ultrasound diagnostic apparatus according to
claim 16, wherein:
the AC-DC converter and the power-supply filter panel
are placed inside an insulation box to further eliminate
or minimize signal interference on other components
installed in the main case structure.
18. The ultrasound diagnostic apparatus according to
claim 16, wherein the main case structure further comprises:
a hard drive; and
a hard drive port located near a top surface of the main
case structure to receive the hard drive and allow easy
removal of the hard drive.
19. The ultrasound diagnostic apparatus according to
claim 1, wherein:
the main case structure further includes one or more
ventilation openings aligned with one or more fans in
the main case structure for heat dissipation.
20. The ultrasound diagnostic apparatus according to
claim 1, wherein:
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the outer casing further includes a transducer window for
the transducer to pass through and couple with a
transducer port on the transducer panel module
installed on the main case structure.

N I I



THMBW(EF)

[ i (S RIR) A ()

patsnap
BEUHNRE , B TAENFH

US20170086787A1 NI (»&E)B 2017-03-30

US15/311115 RiEH 2016-03-09

CHISONE# &

B (TR AGE) CHISONEZ#&CO. , LTD.
[#R]REAA SUN DONGDONG
CHUNLIN PENG
JIAN LU
REAA SUN, DONGDONG
CHUNLIN, PENG
JIAN, LU
IPCHEE A61B8/00 A61B8/08 A61B8/14
CPCH¥%(= A61B8/4411 A61B8/56 A61B8/14 A61B8/4405 A61B8/5207 A61B8/467 A61B8/54 A61B8/4483 A61B8
/00
i 201510640528.X 2015-09-30 CN
201510105029.0 2015-03-10 CN
ShEBEEEE Espacenet  USPTO
BWE[R) TNl e
N s s M
ARFABRBEERZ TARNKFHINEFOHRE. ZRESE A |, | 1%
®, BEEEEREISENRERLH LN 8RGO N ERERE—H \ e L

SRNEEFATNBEMEARES  EBAH OBRNBELE 5 = == 7

ERER , Z2H1/ OBRBEERAEFERERHA BB REH LHPC
BORAVEARIEIR |, BUE , AEAREI S, BRERSISEX  BAE
Wim O ERIKO , ARE-ERBHEE , LEFE NSRBI REF
B, HEEEREEREX THARBEPERERM / OBREE
TiraesR EARRR M AREIR



https://share-analytics.zhihuiya.com/view/1cbfb287-5a99-4d5e-aef9-ff84e51934ba
https://worldwide.espacenet.com/patent/search/family/056879152/publication/US2017086787A1?q=US2017086787A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170086787%22.PGNR.&OS=DN/20170086787&RS=DN/20170086787

