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(57) ABSTRACT

An ultrasonic transducer assembly (12, 42) for diagnostic
imaging is provided. The ultrasonic transducer assembly (12,
42) includes a housing (24, 54), a plurality of image data
acquisition transducer arrays (30, 32, 60, 62), a transducer
controller assembly (36, 66), selection means (34, 64) for
indicating a selected one of the plurality of ultrasonic image
data acquisition transducer arrays (30, 32, 60, 62) to the
transducer controller assembly (36, 66), and a communica-
tions assembly (16, 70) for sending ultrasound image data and
for receiving transmit waveforms and/or control data. The
ultrasonic transducer assembly (12, 42) could also include a
multiplexer assembly (38) and/or a microbeamformer assem-
bly (68). The ultrasonic image data acquisition transducer
arrays (30, 32, 60, 62) could be of different types, have dif-
ferent operating characteristics, and/or have different modes
of operation.
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SYSTEMS AND METHODS FOR
ULTRASOUND ASSEMBLY INCLUDING
MULTIPLE IMAGING TRANSDUCER
ARRAYS

TECHNICAL FIELD

[0001] The present disclosure relates to transducer-based
systems for ultrasonic diagnostic imaging. More particularly,
the present disclosure is directed to ultrasonic transducer
apparatus/systems and related methods that include and/or
facilitate use of a plurality of discrete ultrasonic image data
acquisition transducer arrays that are disposed with respect to
a single ultrasonic transducer assembly.

BACKGROUND

[0002] Ultrasonic diagnostic imaging systems allow medi-
cal professionals to examine internal structures of patients
without invasive exploratory surgery. Ultrasonic diagnostic
imaging systems typically include a variety of types of trans-
ducer assemblies each having different image data acquisi-
tion capabilities, operating characteristics, and/or modes of
operation. The transducer assemblies could be connected
through cables to a host system.

[0003] Ultrasonic examinations often require use of more
than one type of transducer assembly. For example, a sonog-
rapher could use a first ultrasonic transducer assembly having
a curved array of transducer elements to perform a first por-
tion of an ultrasonic examination. The sonographer could
then remove the first ultrasonic transducer assembly and
replace it with a second ultrasonic transducer assembly hav-
ing a linear phased array of transducer elements to perform a
second portion of the ultrasonic examination. The change of
ultrasonic transducer assemblies may be required because the
transducer assemblies have different capabilities, such as
inter-costal access, for example.

[0004] Alternatively, the sonographer could employ a first
ultrasonic transducer assembly including an ultrasonic image
data acquisition transducer array that operates at a high center
frequency, which results in high resolution image data being
acquired. The sonographer could then remove the first ultra-
sonic transducer assembly and replace it with a second ultra-
sonic transducer assembly that operates at a lower center
frequency. The lower frequency ultrasonic image data acqui-
sition transducer array results in lower resolution image data
being acquired, however, the lower frequency transducer
assembly is capable of achieving greater penetration dis-
tances.

[0005] In addition, certain ultrasonic diagnostic protocols
require that the sonographer change ultrasonic transducer
assemblies during an examination. However, changing ultra-
sonic transducer assemblies may be inconvenient, particu-
larly with mobile ultrasonic diagnostic imaging systems,
which require the sonographer to physically transport a vari-
ety of ultrasonic transducer assembly to an examination loca-
tion. Further, transducer assemblies must be placed in an
appropriate location after use, which is particularly inconve-
nient during intra-operative procedures in a sterile field.

SUMMARY

[0006] The present disclosure provides advantageous
methods, apparatus and systems for employing a plurality of
discrete ultrasonic image data acquisition transducer arrays
that are disposed with respect to a single ultrasonic transducer
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assembly. According to exemplary embodiments, an ultra-
sonic transducer assembly is provided that includes a hous-
ing, a plurality of ultrasonic image data acquisition transducer
arrays, selection means for indicating a selected one of the
plurality of ultrasonic image data acquisition transducer
arrays to the transducer controller assembly, a controller
assembly for communicating with a selected ultrasonic image
data acquisition transducer array, and a communications
assembly for communicating with a host system. The com-
munications assembly could include a cable or a wireless
interface.

[0007] In some embodiments, the plurality of ultrasonic
image data acquisition transducer arrays are comprised of
passive arrays of transducer elements. The controller assem-
bly receives transmit waveforms from the host through the
communications assembly and provides the transmit wave-
forms to the selected ultrasonic image data acquisition trans-
ducer array. The selected ultrasonic image data acquisition
transducer array transmits corresponding acoustic signals and
receives echo signals that are reflected by a target. The
received echo signals cause the transducer elements to pro-
duce corresponding transducer signals that are provided to
the controller assembly for transmission by the communica-
tions assembly to the host system.

[0008] In some embodiments, the plurality of ultrasonic
image data acquisition transducer arrays are comprised of
multiplexed arrays of transducer elements. The controller
assembly receives transmit waveforms and multiplexer con-
trol data from the host system through the communications
assembly. The controller assembly provides corresponding
transmit waveform signals to the multiplexed array indicated
by the control data, which transmit corresponding acoustic
signals and receives echo signals that are reflected by a target.
The received echo signals cause the transducer elements to
produce corresponding transducer signals that are provided to
the controller assembly for transmission by the communica-
tions assembly to the host system.

[0009] In some embodiments, the transducer assembly
includes a microbeamformer assembly including a plurality
of microbeamformers that are connected to one of the plural-
ity of ultrasonic image data acquisition transducer arrays.
Each microbeamformer is in electrical communication with
the controller assembly. The controller assembly receives
transmit waveforms and microbeamformer control data
through the communications assembly and provides corre-
sponding transmit waveform signals and control signals to the
appropriate microbeamformer, which provides beamformed
transmit signals to the selected ultrasonic image data acqui-
sition transducer array. The selected ultrasonic image data
acquisition transducer array transmits corresponding acous-
tic signals and receives echo signals that are reflected by a
target. The received echo signals cause the transducer ele-
ments to produce corresponding transducer signals that are
provided to the microbeamformer assembly for processing.
The microbeamformer assembly provides beamformed trans-
ducer signals to the controller assembly for transmission by
the communications assembly to the host system.

[0010] Insome embodiments, the controller assembly per-
forms processing operations on signals provided by the trans-
ducer elements prior to transmission to the host system.
Examples of such processing operations include secondary
beamforming operations, signal conditioning, band-pass fil-



US 2010/0298713 Al

tering, detection, post-filtering operations, analog to digital
operations, and/or compression operations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] To assist those of skill in the art in making and using
the disclosed transducer assemblies and related methods, ref-
erence i3 made to the accompanying figures, wherein:
[0012] FIG. 1 is a schematic depiction of an exemplary
ultrasonic imaging system made in accordance with the
present disclosure;

[0013] FIG. 2 is a schematic depiction of the exemplary
ultrasonic transducer assembly of FI1G. 1,

[0014] FIG. 3 is a schematic depiction of another exem-
plary ultrasonic imaging system made in accordance with the
present disclosure; and

[0015] FIG. 4. is a schematic depiction of the exemplary
ultrasonic transducer assembly of FIG. 3.

DESCRIPTION OF EXEMPLARY
EMBODIMENT(S)

[0016] In accordance with the exemplary embodiments of
the present disclosure, an ultrasonic transducer assembly is
provided for anatomical imaging that includes a housing, a
plurality of ultrasonic image data acquisition transducer
arrays, a microbeamformer subassembly, a multiplexer
assembly, a transducer controller assembly subassembly,
selection means for indicating a selected one of the plurality
of ultrasonic image data acquisition transducer arrays to the
transducer controller assembly, and a communications
assembly for communicating with a host system. The plural-
ity of ultrasonic image data acquisition transducer arrays
could be of different types, have different operating charac-
teristics, and/or have different modes of operation.

[0017] Referring now to FIG. 1, an exemplary ultrasonic
examination system is generally indicated at 10. The ultra-
sonic examination system 10 includes an ultrasonic trans-
ducer assembly 12 that is in electrical communication with a
host system 14 through a communications assembly 16. In
some embodiments, the communications assembly 16
includes a multi-conductor cable and/or a wireless interface.
[0018] Thehostsystem 14 processes ultrasound image data
provided by the transducer assembly 12 and generates corre-
sponding images. The host system 14—which generally
includes a central processing unit (CPU) and/or controller—
also includes for purposes of the present disclosure a signal
processing assembly 18 that is in electrical communication
with a user interface 20 and a display 22. The signal process-
ing assembly 18 generates transmit waveforms (not shown)
and control data (not shown) that are transmitted to the trans-
ducer assembly 14. The signal processing assembly 18
acquires ultrasound image data from the transducer assembly
12 through the communications assembly 16 and provides
corresponding image signals to the display 22 for presenta-
tion to a sonographer (not shown). The sonographer actuates
the user interface 20 to control operating characteristics of the
transducer assembly 12 and/or to control display character-
istics of the display 22. Operating characteristics of the trans-
ducer assembly 12 could include center frequencies, axial
foci, scan plane orientation, and fundamental versus har-
monic performance, for example.

[0019] Referring now to FIG. 2, a schematic depiction of
the transducer assembly 12 of FIG. 1 is shown. The trans-
ducer assembly 12 includes a hard polymeric housing 24
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having a first end 26 and a second end 28. A first ultrasonic
image data acquisition transducer array 30 is disposed with
respect to the first end 26 of the housing 24. A second ultra-
sonic image data acquisition transducer array 32 is disposed
with respect to the second end 28 of the housing 24 The
ultrasonic image data acquisition transducer arrays 30, 32
could be formed by ceramic piezoelectric transducer ele-
ments, a piezoelectric polymer, such as polyvinylidene dif-
luoride (PVDF), or a semiconductor-based micromachined
ultrasound transducer (MUT) such as a piezoelectric MUT
(PMUT) or acapacitive MUT (CMUT) array of elements, for
example.

[0020] The ultrasonic image data acquisition transducer
arrays 30, 32 could be of the same or different types. Types of
ultrasonic image data acquisition transducer arrays include
phased arrays, linear arrays, and curved arrays, each of which
could be operated such that acoustic signals are emitted and
received by the transducer elements to produce radiation pat-
terns in desired locations and with desired focal characteris-
tics. Phased arrays generally scan a sector (e.g., pie-shaped)
region by steering the beams from a stationary aperture,
whereas linear arrays generally scan a rectangular region by
translating a sub-aperture across the face of the array. Curved
arrays also generally use a translation form of scanning, but
such translation typically moves across a curved array.

[0021] For purposes of the present disclosure, it is
expressly noted that varying transducer types and/or designs
may be employed, e.g., two-dimensional and one-dimen-
sional arrays. Scanning functionality may be achieved
through mechanical and/or electronic means, as are known in
the art.

[0022] Itis noted that both of the transducer arrays 30, 32
are ultrasonic image data acquisition transducer arrays. Prior
art transducer assemblies have included a single ultrasonic
image data acquisition transducer array and one or more
tracking arrays that track the position of the transducer
assembly. For example, U.S. Pat. No. 6,142,946 (Hossack et
al.) discloses a transducer assembly that includes a single
ultrasonic image data acquisition transducer array and two
tracking arrays. There is no selection among the arrays as all
of the arrays are operated concurrently and only one array is
capable of acquiring ultrasound image data.

[0023] A switch 34 is disposed with respect to the housing
24. A sonographer (not shown) could actuate the switch 34 to
select one of the ultrasonic image data acquisition transducer
arrays 30, 32 for operation. The switch 34 is in electrical
communication with a transducer controller assembly 36,
which is in electrical communication with a multiplexer
assembly 38. The multiplexer assembly 38 also is in electrical
communication with multiplexed arrays of the ultrasonic
image data acquisition transducer array 30, 32.

[0024] Actuation of the switch 34 causes the transducer
controller assembly 36 to provide the multiplexer assembly
38 with transmit waveform signals and multiplexer control
signals appropriate for the selected image data acquisition
transducer array 30, 32. Multiplexed arrays of the selected
image data acquisition transducer array 30, 32 provide trans-
ducer signals to the multiplexer assembly 38, which provides
the transducer signals to the transducer controller assembly
36. For example, if the switch 34 is positioned to select the
ultrasonic image data acquisition transducer array 30, the
transducer controller assembly 36 provides transmit wave-
form signals and multiplexer control signals to the multi-
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plexer assembly 38 appropriate for selection of multiplexed
arrays of transducer elements of the first image data acquisi-
tion transducer array 30.

[0025] The multiplexer assembly 38 provides transducer
signals received from the selected ultrasonic image data
acquisition transducer array 30, 32 to the transducer control-
ler assembly 36. The transducer controller assembly 36 trans-
mits the transducer signals through the communications
assembly 16 to the host system 14 (shown in FIG. 1), where
the image data are processed and displayed.

[0026] The following example illustrates an exemplary
configuration and use of the ultrasonic transducer assembly
12 shown in FIG. 2. The ultrasonic transducer assembly 12
could include two identical types of ultrasonic image data
acquisition transducer arrays 30, 32. Initially, a sonographer
(not shown) actuates the switch 34 to select the first ultrasonic
image data acquisition transducer array 30 and then performs
an ultrasonic imaging operation for a period of time until
surface temperature limits dictate that the image data acqui-
sition transducer array 30 be inactive for a period of time to
allow it to cool down.

[0027] The probe control assembly 36 contains a tempera-
ture sensor (not shown) that activates an audio and/or visual
alarm (not shown) when the temperature of the selected
image data acquisition transducer array 30, 32 exceeds a
predetermined threshold. Once the alarm has been activated,
the sonographer positions the switch 34 to activate the second
ultrasonic image data acquisition transducer array 32 and
continues performing the ultrasonic imaging operation with-
out waiting for the first image data acquisition transducer
array 30 to cool down and without changing the transducer
assembly 12.

[0028] Insome embodiments, the switch 34 is replaced by
circuitry that automatically determines which of the ultra-
sonic image data acquisition transducer arrays 30, 32 is being
used. For example, the switch 34 could be replaced by cir-
cuitry that detects reflections from lens-air interfaces (not
shown) in front of the ultrasonic image data acquisition trans-
ducer arrays 30, 32 to determine if either is being used. U.S.
Pat. Nos. 4,603,702 (Hwang et al.) and 5,654,509 (Miele et
al.) disclose technologies suitable for automatically deter-
mining which of the ultrasonic image data acquisition trans-
ducer arrays 30, 32 is being used for imaging.

[0029] Alternatively, the transducer controller assembly 36
could cause the ultrasonic image data acquisition transducer
arrays 30, 32 to periodically perform Doppler scanning, even
if not in a Doppler mode, to determine if blood flow move-
ment is detected, thereby indicating which one, if any, of the
image data acquisition transducer arrays 30, 32 is in use.

[0030] Moreover, in some embodiments, the switch 34 is
disposed with respect to the host system 14. When the switch
34 is disposed with respect to the host system 14, the signal
processing assembly 18 provides a transducer array type indi-
cator to the transducer controller assembly 66 to ensure that
the transducer controller assembly 66 communicates with the
selected one of the ultrasonic image data acquisition trans-
ducer arrays 30, 32.

[0031] Referring now to FIG. 3, another exemplary ultra-
sonic examination system is generally indicated at 40. The
ultrasonic examination system 40 includes an ultrasonic
transducer assembly 42 that is in wireless communication
with a host system 44. The ultrasonic examination system 40
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also includes a remote control assembly 53 that is in wireless
communication with the ultrasonic transducer assembly 42
and/or the host system 44.

[0032] The host system 44 includes a signal processing
assembly 48 that is in wireless communication with the trans-
ducerassembly 42. The signal processing assembly 48 is also
in electrical communication with a user interface 50 and a
display 52. The signal processing assembly 48 wirelessly
provides transmit waveform data as well as control data to the
transducer assembly 42. The ultrasonic transducer assembly
42 wirelessly provides ultrasound image data (not shown) to
the signal processing assembly 48 of host system 44 for
processing and display.

[0033] It is noted that, in providing microbeamformed
arrays, typically such arrays are provided as either (i) actual
transmit waveforms (i.e., in direct analog form), or (ii) a
parameterized version of the waveform (i.e., digital values
reflecting relevant parameters, e.g., center frequency, number
of cycles, delay, envelope shape and the like). For wireless
communication modalities, the latter waveform may be uti-
lized to advantage, at least in part because (i) the wireless
channel is digital, and (ii) bandwidth limitations are better
accommodated using parameterized waveforms. Of note,
bandwidth limitations generally do not arise in cable-based
communication modalities, thereby accommodating trans-
mission of actual transmit waveforms. Thus, the present dis-
closure advantageously provides transmit waveform data (in
either direct or parameterized form), as well as control data.
[0034] The signal processing assembly 48 processes the
acquired ultrasound image data and provides corresponding
image signals to the display 52 for presentation to a sonog-
rapher (not shown). The sonographer could actuate the user
interface 50 to control operating characteristics of the trans-
ducer assembly 42 and/or to control display characteristics of
the display 52. Further, the sonographer could actuate the
remote control assembly 53 to control the operating charac-
teristics and/or mode of operation of the transducer assembly
42.

[0035] Referring now to FIG. 4, a schematic depiction of
the transducer assembly 42 of FIG. 3 is shown. The ultrasonic
transducer assembly 42 includes a hard polymeric housing 54
having a first end 56 and a second end 58. A first ultrasonic
image data acquisition transducer array 60 is disposed with
respect to the first end 56 of the housing 54. A second ultra-
sonic image data acquisition transducer array 62 is disposed
with respect to the second end 58 of the housing 54. The
ultrasonic image data acquisition transducer arrays 60, 62
could be formed by ceramic piezoelectric transducer ele-
ments, a piezoelectric polymer, or a semiconductor-based
MUT such as a PMUT or a CMUT array of elements, for
example.

[0036] The ultrasonic image data acquisition transducer
arrays 60, 62 could be of the same or different types. Types of
ultrasonic image data acquisition transducer arrays include
planar arrays, linear arrays, and curved arrays, each of which
could be operated as a phased array wherein relative phases of
acoustic signals emitted and received by the transducer ele-
ments are varied to produce radiation patterns in desired
locations and with desired focal characteristics.

[0037] A switch 64 is disposed with respect to the housing
54. A sonographer (not shown) actuates the switch 64 to select
one of the ultrasonic image data acquisition transducer arrays
60, 62 for operation. The switch 64 is in electrical communi-
cation with a transducer controller assembly 66 that is in
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electrical communication with a microbeamformer assembly
68. The microbeamformer assembly 68 includes a first micro-
beamformer 59 and a second microbeamformer 61. The first
microbeamformer 59 is in electrical communication with the
first ultrasonic image data acquisition transducer array 60 and
the second microbeamformer 61 is in electrical communica-
tion with the second ultrasonic image data acquisition trans-
ducer array 62.

[0038] The transducer controller assembly 66 includes a
wireless communications assembly 70 through which trans-
mitwaveform descriptions and control data are received from
the host system 44 (shown in FIG. 3) and/or the remote
control assembly 53 (shown in FIG. 3). The wireless commu-
nications assembly 70 is also used to transmit ultrasound
image data to the signal processing assembly 48 (shown in
FIG. 3) of the host system 44. The disclosed wireless com-
munication assembly 70 generally includes one or more
antennae/transceivers to facilitate transmission and receipt of
wireless communications thereby. A plurality of antennae
may be particularly advantageous in the disclosed wireless
communication assembly 70, e.g., to counteract potential
multipathing in the wireless communication process and/or to
avoid inadvertent shielding or communication difficulties
associated with a communication obstacle, e.g., based on the
positioning of an operator’s hand.

[0039] The microbeamformer assembly 68 generates
beamformed signals by applying delays and combining per-
element transducer signals into a small number of beam-
formed signals. The control data could specify delay values to
be used by the microbeamformer assembly 68, for example.
For example, the first ultrasonic image data acquisition trans-
ducer array 60 could be comprised of 128 individual trans-
ducer elements (not shown) and the first microbeamformer
assembly 59 receives transducer signals from the individual
transducer elements, applies specified delays, and combines
the received transducer signals to form eight partially beam-
formed signals.

[0040] The microbeamformer assembly 68 could also be
implemented to produce fully beamformed signals from all
transducer elements of an active aperture as described in the
U.S. Pat. No. 6,142,946 (Hwang et al.). Microbeamformer
technology suitable for use in microbeamformer assembly 68
is described in U.S. Pat. Nos. 5,229,933 (Larson III), 5,997,
479 (Savord et al.), and 6,375,617 (Fraser).

[0041] In some embodiments, the transducer controller
assembly 66 performs secondary beamforming operations,
signal conditioning, band-pass filtering, detection, analog to
digital operations, post-filtering operations, and/or compres-
sion on received beamformed transducer signals and provides
the resulting image data to the host system 44.

[0042] The transducer controller assembly 66 receives
transmit waveform descriptions and control signals from the
host system 44 and provides corresponding transmit wave-
form description signals and beamformer control signals to
one of the microbeamformers 59, 61 that is connected to the
selected one of the ultrasonic image data acquisition trans-
ducer arrays 60, 62. For example, the host system 44 could
provide transmit waveform descriptions and control data
through the wireless communications assembly 70 to the
transducer controller assembly 66, which provides corre-
sponding transmit waveform description signals and beam-
former control signals to the microbeamformer assembly 68
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to focus beams at a desired depth or transmit and receive
signals of a desired mode to and from a desired region of an
image.

[0043] The ultrasonic transducer assembly 42 could
include any combination of transducer array types, modes of
operation, and/or operating characteristics. Exemplary
modes of operation include fundamental imaging, harmonic
imaging, B-mode imaging, pulsed Doppler, CW Doppler, and
color Doppler imaging.

[0044] The following example illustrates an exemplary
configuration and use of the ultrasonic transducer assembly
42 shown in FIG. 4. The ultrasonic transducer assembly 42
could include two different types of ultrasonic image data
acquisition transducer arrays 60, 62. The first ultrasonic
image data acquisition transducer array 60 could include a
curved array of transducer elements (not shown). The second
ultrasonic image data acquisition transducer array 62 could
include a linear array of transducer elements operated as a
phased array.

[0045] Initially, the sonographer (not shown) actuates the
switch 64 to activate the first ultrasonic image data acquisi-
tion transducer array 60, which causes the transducer control-
ler assembly 66 to provide transmit waveform description
signals and control signals received by the wireless commu-
nications assembly 70 to the first microbeamformer 59.
Actuation of the switch 64 also causes the transducer control-
ler assembly 66 to receive from the first microbeamformer 59
beamformed transducer signals, which are processed by con-
troller assembly 66 and provided to the wireless communica-
tions assembly 70 for wireless transmission to the host system
44. Further, actuation of the switch 64 causes the transducer
controller assembly 66 to transmit a transducer array type
indicator (not shown) to the host system 44 (shown in FIG. 3)
and/or the remote control assembly 53 (shown in FIG. 3) to
ensure that appropriate transmit waveform descriptions and
control data are supplied to the transducer assembly 42.
[0046] After performing a first portion of an ultrasonic
examination, the sonographer actuates the switch 64 to acti-
vate the second ultrasonic image data acquisition transducer
array 62, which causes the transducer controller assembly 66
to transmit another transducer array type indicator to the host
system 44 (shown in FIG. 3) and/or the remote control assem-
bly 53 (shown in FIG. 3) to ensure that appropriate transmit
waveform descriptions and control data will be provided to
the transducer assembly 42. The microbeamformer assembly
68 now provides transmit waveform description signals and
control signals received by the wireless communications
assembly 70 to the second microbeamformer 61. Actuation of
the switch 64 also causes the transducer controller assembly
66 to receive from the second microbeamformer 61 beam-
formed transducer signals, which are processed by the con-
troller assembly 66 and provided to the wireless communica-
tions assembly 70 for wireless transmission to the host system
44. The sonographer then performs a second portion of the
ultrasonic examination using the second ultrasonic image
data acquisition transducer array 62.

[0047] Accordingly, the ultrasonic transducer assembly 42
advantageously allows the sonographer to perform an ultra-
sonic examination using two different types of ultrasonic
image data acquisition transducer arrays 60, 62 without hav-
ing to change the transducer assembly 42. Further, the sonog-
rapher is required to bring fewer ultrasonic transducer assem-
blies 42 to the examination location. Still further, there is no
need to store a used transducer assembly 42 during the exami-
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nation. In addition, the overall system cost is reduced as many
components are shared by more than one ultrasonic image
data acquisition transducer array, for example, the housing
54, the transducer controller assembly 66, the wireless com-
munications assembly 70, and power supply (not shown)
could be shared by the ultrasonic image data acquisition
transducer arrays 60, 62

[0048] In some embodiments, the switch 64 is disposed
with respect to the host system 44 (shown in FIG. 3) or the
remote control assembly 53 (shown in FIG. 3). A transducer
type indicator is wirelessly communicated through the wire-
less communications assembly 70 to the transducer controller
assembly 44, which causes the transducer controller assem-
bly 44 to provide transmit waveform description signals and
control signals to one of the microbeamformers 59, 61 con-
nected to the selected one of the ultrasonic image data acqui-
sition transducer arrays 60, 62. In other embodiments the
switch 64 is replaced by circuitry that automatically deter-
mines which of the ultrasonic image data acquisition trans-
ducer arrays 60, 62, if any, is being used for imaging, as
discussed above.

[0049] Although the present disclosure has been described
with reference to exemplary embodiments and exemplary
applications, the present disclosure is not limited thereby.
Rather, the disclosed apparatus, systems and methods are
subject to various changes, modifications, enhancements and/
or alternative applications without departing from the spirit or
scope of the present disclosure. Indeed, the present disclosure
expressly encompasses all such changes, modifications,
enhancements and alternative applications herein.

1. An ultrasonic transducer assembly, comprising:

a housing, wherein the housing includes a first end and a
second end, the second end being different from and
opposite the first end;

a plurality of discrete ultrasonic image data acquisition
transducer arrays within said housing, wherein a first
discrete ultrasonic image data acquisition transducer
array is adjacent the first end and a second discrete
ultrasonic image data acquisition transducer array is
adjacent the second end,

atransducer controller assembly within said housingand in
electrical communication with each of said plurality of
ultrasonic image data acquisition transducer arrays;

a communications assembly within said housing and in
electrical communication with said transducer control-
ler assembly; and

selection means for indicating a selected one of said plu-
rality of ultrasonic image data acquisition transducer
arrays to said transducer controller assembly,

wherein said transducer controller assembly provides
transmit waveform data received by said communica-
tions assembly to said selected one of said plurality of
ultrasonic image data acquisition transducer arrays, said
transducer controller assembly providing transducer
signals from said selected one of said plurality of ultra-
sonic image data acquisition transducer arrays to said
communications assembly.

2. The ultrasonic transducer assembly according to claim

1, wherein said communications assembly includes a cable.

3. The ultrasonic transducer assembly according to claim

1, wherein said communications assembly includes a wire-
less interface.
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4. The ultrasonic transducer assembly according to claim
1, wherein said selection means automatically selects one of
said plurality of ultrasonic image data acquisition transducer
arrays.

5. (canceled)

6. An ultrasonic transducer assembly, comprising:

a housing, wherein the housing includes a first end and a
second end, the second end being different from and
opposite the first end;

a plurality of discrete ultrasonic image data acquisition
transducer arrays within said housing, wherein a first
discrete ultrasonic image data acquisition transducer
array is adjacent the first end and a second discrete
ultrasonic image data acquisition transducer array is
adjacent the second end;

a multiplexer assembly within said housing and in electri-
cal communication with each of said plurality of ultra-
sonic image data acquisition transducer arrays;

atransducer controller assembly within said housing and in
electrical communication with said multiplexer assem-
bly;

a communications assembly within said housing and in
electrical communication with said transducer control-
ler assembly; and

selection means for indicating a selected one of said plu-
rality of ultrasonic image data acquisition transducer
arrays to said transducer controller assembly,

wherein said transducer controller assembly provides
transmit waveform data and control data received by
said communications assembly to said multiplexer
assembly, said multiplexer assembly providing said
transmit waveform data to said selected one of said
plurality of ultrasonic image data acquisition transducer
arrays, said multiplexer assembly providing transducer
signals received from said selected one of said plurality
of ultrasonic image data acquisition transducer arrays to
said transducer controller assembly, said transducer
controller assembly providing said transducer signals to
said communications assembly.

7. The ultrasonic transducer assembly according to claim

6, wherein said communications assembly includes a cable.

8. The ultrasonic transducer assembly according to claim
6, wherein said communications assembly includes a wire-
less interface.

9. The ultrasonic transducer assembly according to claim
6, wherein said selection means automatically selects one of
said plurality of ultrasonic image data acquisition transducer
arrays.

10. (canceled)

11. An ultrasonic transducer assembly, comprising:

a housing, wherein the housing includes a first end and a
second end, the second end being different from and
opposite the first end;

a plurality of discrete ultrasonic image data acquisition
transducer arrays within said housing, wherein a first
discrete ultrasonic image data acquisition transducer
array is adjacent the first end and a second discrete
ultrasonic image data acquisition transducer array is
adjacent the second end,

a microbeamformer assembly within said housing and in
electrical communication with each of said plurality of
ultrasonic image data acquisition transducer arrays;
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atransducer controller assembly within said housing and in
electrical communication with said microbeamformer
assembly;

a wireless communications assembly within said housing
and in electrical communication with said transducer
controller assembly; and

selection means for indicating a selected one of said plu-
rality of ultrasonic image data acquisition transducer
arrays to said transducer controller assembly,

wherein said transducer controller assembly provides
transmit waveform data and control data received by
said communications assembly to said microbeam-
former assembly, said microbeamformer assembly pro-
viding beamformed transmit signals to said selected one
of said plurality of ultrasonic image data acquisition
transducer arrays, said microbeamformer assembly pro-
viding beamformed transducer signals to said transducer
controller assembly, said transducer controller assembly
providing said beamformed transducer signals to said
wireless communications assembly.

12. The ultrasonic transducer assembly according to claim
11, wherein said transducer controller assembly transmits a
probe type indicator through said wireless communications
assembly when said selection means indicates said selected
one of said plurality of ultrasonic image data acquisition
transducer arrays.

13. The ultrasonic transducer assembly according to claim
11, wherein said selection means automatically selects one of
said plurality of ultrasonic image data acquisition transducer
arrays.
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14. The ultrasonic transducer assembly according to claim
11, wherein said communications assembly receives control
signals that include microbeamformer delay values.

15. The ultrasonic transducer assembly according to claim
11, wherein said transducer controller assembly performs
secondary beamforming operations on beamformed trans-
ducer signals received from said microbeamformer assembly.

16. The ultrasonic transducer assembly according to claim
11, wherein said transducer controller assembly performs
signal conditioning operations on the beamformed signals
received from said microbeamformer assembly.

17. The ultrasonic transducer assembly according to claim
11, wherein said transducer controller assembly performs
filtering operations on the beamformed transducer signals
received from said microbeamformer assembly.

18. The ultrasonic transducer assembly according to claim
11, wherein said transducer controller assembly performs
compression operations on the beamformed transducer sig-
nals received from said microbeamformer assembly.

19. The ultrasonic transducer assembly according to claim
11, wherein said transducer controller assembly performs
analog to digital conversion operations on the beamformed
transducer signals received from said microbeamformer
assembly.

20. (canceled)
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