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ULTRASOUND IMAGING SYSTEM AND
METHOD FOR TEMPERATURE
MANAGEMENT

BACKGROUND

[0001] The present invention relates, generally, to the field
ofultrasound imaging systems, and specifically, to a tempera-
ture control system and method for ultrasound imaging sys-
tems.

[0002] Ultrasound imaging is used in medical diagnostics
as a non-invasive imaging mechanism for soft tissue organs.
An ultrasound imaging system typically includes a handheld
ultrasound probe that is communicably coupled with a pro-
cessor and a display screen. The ultrasound imaging tech-
nique involves placement of the ultrasound probe on a
patient’s body near a region of interest. For example, to cap-
ture images of the pancreas the ultrasound probe may be
placed on the abdomen of the patient. The ultrasound probe
holds an ultrasound transducer that transmits ultrasound
energy into the patient’s body through the region of interest.
The transducer detects echoes of the ultrasound sound energy
from the patient’s body and transfers this detected data to the
processor. The processor analyzes parameters of the echo of
the ultrasound energy and creates a 2-dimensional image of
the region of interest. The image is displayed on the display
screen to allow a doctor/attendant to analyze the state of the
region of interest. The ultrasound probe further holds appli-
cation specific integrated circuits (ASICs) required for,
among other activities, generating control signals to transmit
ultrasound energy, receiving ultrasound energy.

[0003] Withimprovements in technology it is now possible
to obtain 3-dimensional as well as 4-dimensional images
from ultrasound probes. With the need to obtain precise and
accurate images ultrasound probes now include at least one
processing ASIC that aids in beamforming. The ASIC is
communicably coupled with the ultrasound transducer and
hence is operational when the probe is being used. During
operation of the probe, due to high processing requirements,
the transducer/ASIC combination has the highest tempera-
ture in the probe assembly. The heat generated in the probe
can cause injuries to the patient, since the probe is in direct
contact with the patient’s body. The International Electro-
technical Commission (IEC) has defined a standard to ensure
safety of patients being monitored and treated with medical
electrical equipment. The standard (IEC-60601) has particu-
larly defined that the temperature of the ultrasound probe
should not exceed 43° C.

[0004] Current ultrasound probe temperature is measured
using separate thermistors placed near a contact point of the
ultrasound probe. One of the major disadvantages with the
presence of separate thermistors is that the ultrasound opera-
tor is alerted after a considerable delay. Further, since the
thermistors are bulky, they cannot be integrated with each of
the multiple ASICs in modern day ultrasound probes. Further,
the wiring required for thermistors is prone to failures. To
avoid these problems, operators are generally cautious with
operational range for ultrasound temperatures and generally
start the cooling process/switch off the ultrasound probe even
when the temperature is considerably lower than 43° C.

[0005] Hence, there is a need for an effective temperature
detection system and mechanism that integrates with multiple
heat producing components from the ultrasound probe and
provides for accuracy that allows for the ultrasound probe to
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be used to its limits and all the processing powers of ASICs to
be utilized for obtaining high quality ultrasound images.

BRIEF DESCRIPTION

[0006] According to one embodiment, an ultrasound imag-
ing system is provided. The ultrasound imaging system
includes at least one ultrasound probe. The ultrasound probe
includes at least one ultrasound transducer and a plurality of
application specific integrated circuits. Further, the ultra-
sound imaging system includes one or more temperature
sensing devices. The temperature sensing devices are dis-
posed on at least one of the plurality of application specific
integrated circuits. Furthermore, the temperature sensing
devices are disposed so as to be in thermal contact with one or
more heat producing regions of the ultrasound probe.

[0007] According to another embodiment, an ultrasound
imaging system is provided. The ultrasound imaging system
includes at least one ultrasound probe. The ultrasound probe
includes at least one ultrasound transducer, and a plurality of
application specific integrated circuits (ASICs). Further, the
ultrasound imaging system includes one or more temperature
sensing devices. The temperature sensing devices are dis-
posed on at least one of the plurality of ASICs to be in thermal
contact with one or more heat producing regions of the ultra-
sound probe. Furthermore, the ultrasound imaging system
includes a calibration circuit coupled to the one or more
temperature sensing devices. The calibration circuit cali-
brates an output of the one or more temperature sensing
devices based on determination of an error induced in the
output of the temperature sensing devices.

[0008] According to yet another embodiment, a method for
temperature management in an ultrasound imaging system is
provided. The method includes disposing one or more tem-
perature sensing devices proximate to one or more heat pro-
ducing regions on a plurality of application specific integrated
circuits (ASICs) of the ultrasound imaging system. Further,
the method includes controlling operations of the ASICs
based on an output of the one or more temperature sensing
devices.

DRAWINGS

[0009] The present invention will be better understood
from reading the following description of non-limiting
embodiments, with reference to the attached drawings,
wherein below:

[0010] FIG. 1 illustrates a block diagram of an exemplary
ultrasound imaging system;

[0011] FIG. 2 illustrates a block diagram of an exemplary
ultrasound probe in the ultrasound imaging system;

[0012] FIG. 3 illustrates a block diagram of a temperature
management system in the ultrasound imaging system 100,
according to one embodiment;

[0013] FIG. 4 illustrates a block diagram of a calibration
circuit in the temperature management system, according to
one embodiment; and

[0014] FIG.5 is a flow chart representing a method for
temperature management in an ultrasound imaging system,
according to another embodiment.

DETAILED DESCRIPTION

[0015] Reference will be madebelow in detail to exemplary
embodiments of the invention, examples of which are illus-
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trated in the accompanying drawings. Wherever possible, the
same reference numerals used throughout the drawings refer
to the same or like parts.

[0016] FIG.1is ablock diagram of an example of an ultra-
sound imaging system 100. The figures are for illustrative
purposes and are not drawn to scale. The ultrasound imaging
system 100 may be configured to non-invasively image a
region of interest 102 via a probe 104. The region of interest
102 may be a one-dimensional, two-dimensional or a three
dimensional region. The region of interest 102, having dis-
eased tissue or adipose tissue, for example, is located inside a
patient 101.

[0017] The probe 104 typically includes an ultrasound
transducer assembly 106 and a plurality of application spe-
cific integrated circuits (ASICs). In one embodiment, the
plurality of ASICs includes a beamforming circuit 108 that is
operatively coupled to the transducer assembly 106. The
ASICs include time-gain compression circuitry, and receive
and transmit circuitry. The beamforming circuit 108 is con-
trolled using a component controller 110. The beamforming
circuit 108, in one embodiment, comprises a pulser, transmit/
receive (TX/RX) switching module, a voltage controlled
amplifier, a beamformer, and an analog-to-digital converter
(ADC).

[0018] The transducer assembly 106 includes at least one
ultrasound transducer configured to transmit ultrasound
waves to the region of interest 102 and sense acoustic waves
reflected from the region of interest 102. Multiple transducers
are arranged to form a matrix of ultrasound transducers in the
transducer assembly 106. In certain embodiments, the matrix
of ultrasound transducers is divided into smaller groups and a
beamforming ASIC is associated with each such smaller
group. The plurality of beamforming ASICs work in parallel
to energize the transducer assembly 106 and also receive an
output from the transducer assembly 106. The transducer
assembly 106 may employ a single channel or multiple chan-
nels for transmission.

[0019] The component controller 110 is operatively
coupled to the beamforming circuit 108 to control the param-
eters of the ultrasound wave, such as a shape, size, or direction
of the beam being generated by the transducer assembly 106.
For example, the component controller 110 may instruct the
beamforming circuit 108 to impart time delays on the trans-
mission or reception circuitry for shaping the beam ina lateral
direction. The probe 104, in certain embodiments, includes
the component controller 110.

[0020] During operation, ultrasound signals are incident on
the region of interest 102. Reflected signals from the region of
interest 102 are received by the transducer assembly 106. The
transducer assembly 106 converts the reflected signals into
electric signals. The electric signals from the transducer
assembly 106 are communicated to the receive circuitry. The
receive circuitry is communicably coupled with the probe 104
through control signals passed by the component controller
110 to the T/R switching circuitry.

[0021] Further, the receive circuitry transfers the electric
signals received by the ultrasound probe 104 to a processing
module. The processing module receives creates an image
based on the output of the transducer assembly 106. The
ultrasound probe 104 and the processing module are typically
connected to each other through coaxial cables, but they may
also communicate with each other through wireless chips
placed in the probe 104.
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[0022] FIG. 2 illustrates a detailed block diagram of the
ultrasound imaging system 100. The ultrasound probe 104 in
the imaging system 100 includes the transducer assembly 106
and the beamforming circuit 108. In certain embodiments, as
described above, the transducer assembly 106 is arranged in
smaller groups. A group from the transducer assembly 106 is
then coupled with one of a plurality of beamforming circuits
108 each. The circuitry associated with the ultrasound imag-
ing system 100 can briefly be segmented into two sub-seg-
ments, an acquisition subsystem 202 and a processing sub-
system 204. In the illustrated embodiment, the beamforming
circuit 108 is included in the acquisition subsystem 202.

[0023] The acquisition subsystem 202 further includes the
component controller 110 for controlling operations of the
beamforming circuit 108. The beamforming circuit 108 also
includes transmit/receive switching circuitry 206, a transmit-
ter 208, and a receiver 210 and a beamformer 212. Transduc-
ers form the transducer assembly 106 convert the ultrasound
energy from the acoustic waves reflected from the patient 101
into electrical signals. The electrical signals are then routed
through the T/R switching circuitry 206 to the receiver 210.
The received signals from the receiver 210 are provided to the
beamformer 212 that performs beamforming and outputs a
signal. The signal from the beamformer 212 is then provided
to a processing module 214 that processes the signals. The
receiver 210 amplifies the received signals and provides other
functions such as gain compensation. The received signals,
corresponding to the reflected acoustic waves, are received,
by the transducer from the transducer assembly 106 at various
times, and preserve the amplitude and phase information of
the reflected waves. In certain embodiments, the component
controller 110 is housed in the probe 104.

[0024] Theultrasound imaging system 100 transmits ultra-
sound energy into the patient 101 to treat and/or image the
region of interest, and receives and processes reflected ultra-
sound signals from the patient 101 to create and display an
image. To generate a transmitted wave of ultrasound energy,
the component controller 110 sends command data to the
beamforming circuit 108 to generate transmit parameters to
create a wave of a desired shape originating from a certain
point at the surface of the transducer assembly 106 at a
desired steering angle. The component controller 110 also
communicates with a focusing element to focus the ultra-
sound energy in the right direction and to adjust the steering
angle. The transmitter 208 uses the transmission parameters
to properly encode the signals to be sent to the transducer
assembly 106 through the T/R switching circuitry 206. The
signals are set at certain levels and phases with respect to each
other and are transmitted to ultrasound transducer(s) of the
transducer assembly 106. The transmitted signals excite the
ultrasound transducer(s) to emit ultrasound waves with the
same phase and level relationships. As a result, a transmitted
wave of ultrasound energy is directed at the region of interest
102 along a scan line when the transducer assembly 106 is
acoustically coupled to the region of interest 102 by using, for
example, ultrasound gel.

[0025] Thetransmitted wave ofultrasound energy is passed
through the region of interest 102 in the patient 101. The
acoustic waves are back-scattered from physiological struc-
tures in the body, for example, adipose tissue, muscular tis-
sue, blood cells, veins or objects within the body (e.g., a
catheter or needle) to produce reflections that return to the
transducer assembly 106. These reflections are received by
the ultrasound transducer(s) in the transducer assembly 106
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and passed to the receiver 210 for imaging purposes. The
received reflections are provided to the processing subsystem
204, where processing module 214 processes the signals. The
data may be transmitted to a memory 216 for storage (e.g.,
temporary or permanent storage).

[0026] Optionally, the memory 216 may be coupled to an
imaging workstation 218. The processing subsystem 204 can
be coupled to an imaging workstation through a wired con-
nection. Alternatively, the processing subsystem 204 can be
coupled with the imaging workstation 218 through a wireless
connection. The components may be dedicated hardware ele-
ments such as circuit boards with digital signal processors or
may be software running on a general-purpose computer or
processor such as a commercial, off-the-shelf personal com-
puter (PC). In the ultrasound imaging system 100, the acqui-
sition sub-system 202 and the processing sub-system 204 are
connected to each other through means of a wired connection.
Data is transferred from the acquisition sub-system 202 to the
processing sub-system through co-axial cables. In certain
embodiments, the acquisition sub-system 202 and the pro-
cessing sub-system 204 are connected to each other through a
wireless connection.

[0027] Incertain embodiments of the present invention, for
example in a handheld ultrasound imaging system 100, the
acquisition subsystem 202 and the processing subsystem 204
are disposed in the ultrasound probe 104. The processing
subsystem 204 in such cases is implemented in the form of
ASICs that are placed in the probe housing and receive sig-
nals and information from other ASICs in the probe assembly
to output the ultrasound image obtained from reflected sig-
nals.

[0028] During operation, the acquisition subsystem 202
and the processing subsystem 204 generate heat which gets
propagated in the probe 104 through various heat transfer
mediums in the probe 104. The heat dissipated increases the
temperature of the probe 104, both at, the location where an
operator is holding the ultrasound probe 104, and the point of
contact of the probe 104 with the patient 101. The temperature
for this configuration needs to be maintained to ensure that
injuries are not caused to both, the operator and the patient
101.

[0029] FIG. 3 illustrates a block diagram of the ultrasound
imaging system 100 with temperature management system
300, according to one embodiment of the present invention.
The temperature management system 300 includes at least
one temperature sensing device 302 disposed on at least one
of the plurality of application specific integrated circuits in
the ultrasound imaging system 100. The temperature sensing
devices 302 are disposed to be in thermal contact with one or
more heat producing regions of the ultrasound probe 104 of
the ultrasound imaging system. For example, in FIG. 3, the
temperature sensing device 302 is disposed proximate the
beamforming circuit 108 that produces heat in the probe 104.
[0030] The temperature sensing devices, in one embodi-
ment, are sensors entbodying bipolar semiconductor devices
like diodes, and transistors. The temperature sensing devices
302 are selected such that they exhibit a linear voltage-tem-
perature relationship. In certain embodiments one tempera-
ture sensing device 302 is placed proximate the heat produc-
ing regions to monitor temperature of the probe 104. In other
embodiments, an array formed out of multiple temperature
sensing devices 302 is placed to cover multiple heat produc-
ing regions in the probe 104. Temperature sensing devices
integrated in the ASICs measure temperature at locations that
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were inaccessible to traditional temperature sensing devices
used in probes 104. According to certain embodiments, the
temperature sensing device 302 is integrated in at least one of
the plurality of ASICs, during fabrication of the ASIC. The
compact nature of the temperature sensing device 302 allows
for placement of these devices on the ASIC without signifi-
cantly increasing the size of the ASICs.

[0031] Each of the temperature sensing devices 302 outputs
an electric signal that can be analyzed to determine the actual
temperature of the heat producing regions of the ultrasound
probe 104. The outputs of the temperature sensing device
302, in one embodiment, is amplified by anamplifier and then
transmitted to a signal processing system 304. In one embodi-
ment, the amplifier is the voltage controlled amplifier in the
beamforming circuit 108. The signal processing system 304
analyzes the signals received from the temperature sensing
device to generate a report on temperatures observed on the
heat producing regions of the ultrasound probe 104. For
example, the signal processing system 304 generates a 2-di-
mensional graph displaying amplitudes of electric signals
outputted by the sensing devices 302. An operator observes
this graph on a display system and can raise an alert for the
probe 302 when the temperature exceeds a predefined thresh-
old. Further, the signal processing system 304 may utilize the
predefined threshold to display an alert on the display system
for the operator to take appropriate actions. Furthermore, in
case of handheld ultrasound imaging systems, the output of
the sensing device 302 is analyzed by the signal processing
system 304 integrated in the probe 104, and an alert is gen-
erated on body of the probe 104 when the temperature
exceeds a predefined threshold.

[0032] Further, in certain embodiments, the ultrasound
imaging system 100 includes a controller 306, configured to
control operations of the ultrasound probe 104 and the plu-
rality of ASICs integrated in the probe 104 in response to the
output of the sensing devices 302. The controller 306, in one
embodiment, switches off the ultrasound probe 104 when the
temperature measured by any of the temperature sensing
devices 302 exceeds the predefined threshold. Furthermore,
the controller 306 is also configured to activate a cooling
system to actively cool the ultrasound probe 104 while the
probe 104 is being used. According to certain embodiments,
the functions of the controller 306 are integrated in the com-
ponent controller 110 that is communicably coupled with the
ultrasound probe 104.

[0033] Incase of multiple temperature sensing devices 302,
the outputs of each of the multiple temperature sensing
devices 302 are coupled with a decision making circuit 308.
The decision making circuit 308, in one embodiment, can
transmit the highest of all the temperatures observed by the
multiple sensing devices 302 to the signal processing system.
In another embodiment, the decision making circuit 308 is
configured to transmit an average of all temperatures
observed by the multiple temperature sensing devices 302. In
yet another embodiment, the decision making circuit 308 is
controlled by the component controller 110 to transmit a
specific one of all temperatures observed by the multiple
temperature sensing devices 302. The decision making circuit
308, in certain embodiments, performs statistical operations
on the outputs of the temperature sensing devices 302 and
transmits an output of the statistical operation to the signal
processing system 304 and/or the controller 306.

[0034] Due to integration during fabrication, an error may
be induced in the temperature sensing device 302. In one
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embodiment of the present invention, a calibration circuit 310
is provided to calibrate an output of the temperature sensing
device 302 based on determination of the error induced in the
sensing device 302 by the ASIC. A detailed view of the
calibration circuit is provided in FIG. 4. During manufacture
of the ASIC, a switch 406 from the calibration circuit 310
couples a reference voltage generator 402 and the tempera-
ture sensing device 302 to an amplifier 404. The amplifier
404, as described above, is the amplifier that amplifies the
output of the sensing device 302. The amplifier 404, in turn is
electrically coupled with the signal processing system 304
and/or the controller 306. During calibration, the switch 406
toggles to connect the reference voltage generator 402 to the
amplifier 404. The reference voltage generator 402 is config-
ured to supply voltage corresponding to the voltage generated
by the temperature sensing device 302 in response to tem-
perature equal to a predefined value. Since the amplification
factor of the amplifier 404 is known, the output expected from
the amplifier 404 is calculated. Actual output of the amplifier
404 is measured and stored in a non-volatile programmable
memory. When the actual output of the amplifier is not equal
to the expected output from the amplifier, a digital-to-analog
converter (DAC) 408 is employed to provide for a correction
signal that corrects the error induced by the amplifier in the
voltage measurements. The correction signal provided by the
DAC 408 is then stored in the programmable memory of the
ultrasound probe 104.

[0035] During operation of the ultrasound probe 104, the
correction signal values stored for the reference voltage are
utilized when the temperature sensing devices 302 provide
output voltages. The correction signal corrects the output
provided by the temperature sensing devices 302 in accor-
dance with the error induced in the output during the manu-
facture of the temperature sensor integrated ASIC.

[0036] In another embodiment, during operation of the
ultrasound probe 104, the voltage output of the amplifier 404
corresponding to the reference temperature measured by the
temperature sensing device 302 is compared to the actual
output of the amplifier 404 for the reference voltage that is
stored in the programmable memory of the probe 104. If the
voltage output for the reference temperature is different from
the actual output of the amplifier, the DAC 408 provides
correction signal to converge the two outputs to the same
value.

[0037] FIG. 5 is flow chart illustrating a method for tem-
perature management of the ultrasound imaging system 100.
The method includes, at step 502, disposing at least one
temperature sensing device 302 on at least one of the plurality
of ASIC:s in the ultrasound probe 104. At step 504, the opera-
tions of the plurality of ASICs are controlled based on an
output of the at least one temperature sensing device 302.
[0038] In one embodiment, the step of controlling opera-
tions of the plurality of ASICs includes switching off power
supply to the plurality of ASICs when the output of at least
one temperature sensing devices 302 exceeds a predefined
threshold. Further, the step of controlling also includes
switching on a cooling system for the ultrasound probe 104
when the temperature of the probe 104 exceeds the predefined
threshold.

[0039] In one embodiment, the method also includes the
step of calibrating output of the at least one temperature
sensing device 302 based on a determination of error induced
in the output of the at least one temperature sensing device
302 by the ASICs, prior to operation of the ultrasound probe
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104. The step of calibrating further includes applying a ref-
erence voltage to the amplifier 404 that amplifies the output of
the at least one temperature sensing device 302. The output of
the amplifier 404 corresponding to the reference voltage is
stored in a non-volatile programmable memory of the ultra-
sound probe 104. Expected output for the reference voltage is
calculated based on an amplification factor of the amplifier
404 in the calibration circuit. The method further includes the
step of providing a correction signal to the amplifier when the
actual output of the amplifier for the reference voltage is
different from the expected output of the amplifier for the
reference voltage. The correction signal, provided by the
DAC 408, is equal to the difference between the actual output
and the expected output.

[0040] Various embodiments discussed herein provide for a
method and system for temperature management in an ultra-
sound imaging system. The integrated temperature manage-
ment system reduces cost of the ultrasound imaging system
by eliminating the need of separate thermistors for the plu-
rality of ASICs in the imaging system. Further, the calibration
circuit as per the above description provides for accurate
results that help the operator in utilizing the ultrasound imag-
ing system till the time the temperatures reach closer to the
predefined threshold. The ultrasound imaging system can
thus be used for more complex imaging and signal process-
ing.

[0041] It is to be understood that the above description is
intended to be illustrative, and not restrictive. For example,
the above-described embodiments (and/or aspects thereof)
may be used in combination with each other. In addition,
many modifications may be made to adapt a particular situa-
tion or material to the teachings of the invention without
departing from its scope. While the dimensions and types of
materials described herein are intended to define the param-
eters of the invention, they are by no means limiting and are
exemplary embodiments. Many other embodiments will be
apparent to those of ordinary skill in the art upon reviewing
the above description. The scope of the invention should,
therefore, be determined with reference to the appended
claims, along with the full scope of equivalents to which such
claims are entitled. In the appended claims, the terms “includ-
ing” and “in which” are used as the plain-English equivalents
of the respective terms “comprising” and “wherein.” More-
ovet, in the following claims, the terms “first,” “second,” etc.
are used merely as labels, and are not intended to impose
numerical or positional requirements on their objects. Fur-
ther, the limitations of the following claims are not written in
means-plus-function format and are not intended to be inter-
preted based on 35 U.S.C. §112, sixth paragraph, unless and
until such claim limitations expressly use the phrase “means
for” followed by a statement of function void of further struc-
ture.

[0042] This written description uses examples to disclose
several embodiments of the invention, including the best
mode, and also to enable any person of ordinary skill in the art
to practice the embodiments of invention, including making
and using any devices or systems and performing any incor-
porated methods. The patentable scope of the invention is
defined by the claims, and may include other examples that
occurto those of ordinary skill in the art. Such other examples
are intended to be within the scope of the claims if they have
structural elements that do not differ from the literal language
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of the claims, or if they include equivalent structural elements
with insubstantial differences from the literal languages of
the claims.
[0043] As used herein, an element or step recited in the
singular and proceeded with the word “a” or “an” should be
understood as not excluding plural of said elements or steps,
unless such exclusion is explicitly stated. Furthermore, refer-
ences to “one embodiment” of the present invention are not
intended to be interpreted as excluding the existence of addi-
tional embodiments that also incorporate the recited features.
Moreover, unless explicitly stated to the contrary, embodi-
ments “comprising,” “including,” or “having” an element ora
plurality of elements having a particular property may
include additional such elements not having that property.
[0044] Since certain changes may be made in the above-
described the ultrasound imaging system, without departing
from the spirit and scope of the invention herein involved, it is
intended that all of the subject matter of the above description
or shown in the accompanying drawings shall be interpreted
merely as examples illustrating the inventive concept herein
and shall not be construed as limiting the invention.
1. An ultrasound imaging system comprising:
at least one ultrasound probe, wherein the ultrasound probe
comprises at least one ultrasound transducer and a plu-
rality of application specific integrated circuits; and

one or more temperature sensing devices disposed on at
least one of the plurality of application specific inte-
grated circuits such that the temperature sensing devices
are in thermal contact with one or more heat producing
regions of the ultrasound probe.

2. The ultrasound imaging system as recited in claims 1,
wherein the plurality of application specific integrated cir-
cuits comprises a beam-forming integrated circuit.

3. The ultrasound imaging system as recited in claim 1,
wherein the temperature sensing devices exhibit a voltage-
temperature relationship.

4. The ultrasound imaging system as recited in claim 1,
wherein the one or more heat producing regions are proxi-
mate the plurality of application specific integrated circuits.

5. The ultrasound imaging system as recited in claim 1
further comprises a signal processing system coupled with
the one or more temperature sensing devices to analyze an
output of the temperature sensing device.

6. The ultrasound imaging system as recited in claim 1
further comprises a controller configured to control opera-
tions of the plurality of application specific integrated circuits
in response to an output from the one or more temperature
sensing devices.

7. The ultrasound imaging system as recited in claim 6
further comprises a decision making circuit, wherein the deci-
sion making circuit is configured to select which output of the
at least one or more temperature sensing devices is transmit-
ted to the controller.

8. The ultrasound imaging system as recited in claim 6
wherein the controller is configured to trigger an alert for the
ultrasound probe, when the output of at least one of the one or
more temperature sensing devices exceeds a predefined
threshold.

9. The ultrasound imaging system as recited in claim 8,
wherein the controller is configured to trigger the alert based
on a statistical operation performed on the outputs of the one
or more temperature sensing devices.

10. The ultrasound imaging system as recited in claim 6
further comprises a calibration circuit for calibrating an out-
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put of the one or more temperature sensing devices based on
determination of error induced in the output of the one or
more temperature sensing devices.

11. The ultrasound imaging system as recited in claim 10
further comprises a digital to analog converter for providing a
correction signal to calibrate the output of the one or more
temperature sensing device.

12. The ultrasound imaging system as recited in claim 11
further comprises a memory to store the correction signal
corresponding to the at least one ultrasound probe.

13. The ultrasound imaging system as recited in claim 10,
wherein the correction signals are calculated at a time of
manufacture of the ultrasound imaging system.

14. An ultrasound imaging system comprising:

at least one ultrasound probe, wherein the ultrasound probe

comprises at least one ultrasound transducer and a plu-
rality of application specific integrated circuits;

one or more temperature sensing devices disposed on the

plurality of application specific integrated circuits ther-
mally coupled with one or more heat producing regions
of the ultrasound probe; and

acalibration circuit coupled to the one or more temperature

sensing devices, wherein the calibration circuit cali-
brates an output of the temperature sensing devices
based on determination of an error induced in the output
of the one or more temperature sensing devices.

15. The ultrasound imaging system as recited in claim 14
further comprises a controller configured to control opera-
tions of the plurality of application specific integrated circuits
in response to an output from at least one of the one or more
temperature sensing devices.

16. The ultrasound imaging system as recited in claim 14
further comprises a signal processing system coupled with
the one or more temperature sensing devices to analyze an
output of the temperature sensing device.

17. The ultrasound imaging system as recited in claim 14
further comprises a digital to analog converter for providing a
correction signal to calibrate the output of the one or more
temperature sensing device.

18. The ultrasound imaging system as recited in claim 15
further comprises a decision making circuit, wherein the deci-
sion making circuit is configured to select which output ofthe
at least one of the one or more temperature sensing devices is
transmitted to the controller.

19. The ultrasound imaging system as recited in claim 15
wherein the controller is configured to trigger an alert for the
ultrasound probe, when the output of at least one of the one or
more temperature sensing devices exceeds a predefined
threshold.

20. The ultrasound imaging system as recited in claim 19,
wherein the controller is configured to trigger the alert based
on a statistical operation performed on the outputs of the one
or more temperature sensing devices.

21. A method for temperature management of an ultra-
sound imaging system, the method comprising;

disposing one or more temperature sensing devices on a

plurality of application specific integrated circuits of the
ultrasound imaging system; and

controlling operations of the plurality of application spe-

cific integrated circuits based on an output of at least one
of the one or more temperature sensing devices.

22. The method for temperature management as recited in
claim 21 further comprises calibrating the output of the one or
more temperature sensing devices based on determination of
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an error induced in the output of the one or more temperature
sensing devices, wherein calibrating comptrises applying a
correction signal corresponding to the error to the one or more
temperature sensing devices.

23. The method for temperature management as recited in
claim 22 further comprises storing the correction signal in a
memory associated with the ultrasound imaging system.

24. The method for temperature management as recited in
claim 22 further comprises calculating the correction signal
during manufacture of the ultrasound imaging system.

25. The method for temperature management as recited in
claim 21 further comprises triggering an alert when the output
of at least one of the one or more temperature sensing devices
exceeds a predefined threshold.
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