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(57) Abstract: There is provided a device for testing ultra-
sound probes comprising a plurality of transducing elements,
said device comprising a plurality of ultrasound
transmitter/receiver circuits, a computing device and a control
device arranged to control the transmitter/ receiver circuits
and the computing device arranged to select an interrogation
protocol from a plurality of different interrogation protocols,
where each interrogation protocol comprises instructions for
the order in which the plurality of transmitter/receiver circuits
shall send voltage pulses to the transducers of the ultrasound
probe.
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METHOD AND DEVICE FOR THE TESTING OF ULTRASOUND PROBES

FIELD OF THE INVENTION

This invention relates to a device for testing ultrasound probes.

BACKGROUND

Ultrasound is frequently used in healthcare, for example in diagnosis and for monitoring pregnan-
cies. Ultrasound is also used for detection of structural defects for example in machinery; and for
other purposes. Ultrasound technology relies on detecting the scattering of sound waves. Sending
and receiving the ultrasound wave is usually carried out with a piezoelectric transducer that can
generate a sound wave upon receiving a voltage pulse and generate a voltage pulse upon receiving

a sound wave.

Ultrasound probes consist of a plurality of piezoelectric crystals that each are controlled by a lead
capable of sending and receiving voltage pulses. Ultrasound images are generated by transforming
the voltage pulses that are generated by the transducers when they receive sound echoes caused

by the previously sent ultrasound waves.

An ultrasound probe comprises several transducing elements. The number of transducing elements

vary from 64 to 256, or even more.

Ultrasound probes need to be tested at regular intervals to ensure that they are working properly.
Tests are carried out by specialized staff that are trained in ultrasound probe testing. Ultrasound

probe testers regularly visit for example hospitals to test their ultrasound probes.

Problems with the probe may include problems with the leads, crosstalk between leads and errors
in the transducers such as air under the lens, detachment of the backing material of the piezoelectric

crystal, detachment of the piezoelectric crystal, and the transducers changing frequency.
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Different instruments have been developed to cater to the business of ultrasounds probe testing.

The ultrasound test apparatus disclosed in US7028529 has one transmitter and one receiver and can
test one lead and one transducing element at a time. Thus it has only one channel and usually inter-
rogates the transducing elements one by one, which is a slow process. A relay matrix is used to
switch the transmitter/receiver to the correct transducer. An advantage with relays according to
US7028529 is to limit capacitive and resistive loads. However, relays are slow and it would be de-

sirable to have a probe testing device with faster switching capabilities.

SUMMARY OF THE INVENTION

To provide a probe testing device with faster switching capabilities it is provided a multichannel

testing device.

In a first aspect of the invention it is provided a device for testing ultrasound probes comprising a
plurality of transducing element/lead pairs, said device comprising a plurality of ultrasound trans-
mitter/receiver circuits, a control device arranged to control the ultrasound transmitter/receiver
circuits, said control device comprising a computing device arranged to select an interrogation pro-
tocol from a plurality of different interrogation protocols, where each interrogation protocol com-
prises instructions for the order in which the plurality of transmitter/receiver circuits shall send
voltage pulses to the transducer element/lead pairs of the ultrasound probe. Preferably the inter-

rogation protocols are encoded by software.

The device has several advantages. It has the advantage that it has faster switching capabilities.
This makes it possible to detect crosstalk in a manner described above. Since the probe-specific
information to a great extent is encoded in software and not hardware it is easier to change and to
adapt, and to distribute. Furthermore, the fast switching makes enables the device to produce a
real time image. This can be used to improve the diagnosis of the probe.

Preferably the device additionally comprises a video-frame capture capability capable of producing

areal time image. Preferably the real time image can be updated at least 4 times per second.
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Preferably the device has a number of transmitter/receiver circuits that correspond to the number
of transducing elements in the probe to be tested. Most probes on the market today has 128
transducers and the device preferably has at least 128 transmitter/receiver circuits. Preferably the
device has pulse repletion frequency of at least 640 Hz when there are 128 transmitter/receiver

circuits.

The device may provide an image is an image that is able to show relative motion (Doppler mode

imaging). This has the advantage that more specific information about the probe may be provided.

The device preferably is connectable to an adaptor, thereby achieving connectability to least two
different kinds of ultrasound probes. Preferably at least two different kinds of ultrasound probes

are conventional existing ultrasound probes.

This has the advantage that probes from several different manufactures can be tested with the de-

vice.

The interrogation protocol may comprise information about which type of adapter that should be

connected to the device. This makes it easier for the user to select the appropriate adapter.

In a second aspect of the invention it is provided a computer-readable storage medium having
computer-readable program embodied therein for directing operation of a device comprising a
plurality of ultrasound transmitter/receiver circuits, a control device comprising a computing de-
vice arranged to control the transmitter/receiver circuits wherein the computer readable program
includes instructions for operating the device to test an ultrasonic probe having a plurality of
transducing elements in accordance with the following: a) selecting, from a plurality of interroga-
tion protocols, one interrogation protocol for the order in which the plurality of transmitter/re-
ceiver circuits shall send voltage pulses to the transducers of the ultrasound probe, and b) sending
voltage pulses from the transmitters according to the interrogation protocol, and registering volt-

age pulses to the receivers according to the interrogation protocol.
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In a third aspect of the invention it is provided a method for testing ultrasound probes with a plu-
rality of transducing elements and leads comprising the steps of: a) selecting, from a plurality of
interrogation protocols, one interrogation protocol for the order in which a plurality of transmit-
ter/receiver circuits shall send voltage pulses to the transducers of the ultrasound probe, b) send-
ing voltage pulses from the transmitters according to the interrogation protocol, and registering

voltage pulses to the receivers according to the interrogation protocol.

The method may comprise the additional step c) of determining at least one of the following pa-
rameters for each of the transducer element/lead pairs: capacitance, frequency, bandwidth, pulse

width and relative sensitivity.

The method according may include the step of displaying information to a user about which
adapter that is to be connected to the device, where said information is stored in the interrogation

protocol. This makes it easier for the user to select the appropriate adapter.

The method may be adapted to detect crosstalk between the leads/and or transducers of the
probe and comprises the steps of: i) selecting a first transducer element, ii) sending a voltage pulse
to that transducer element, iii) registering voltage pulses to all receivers, and iv) repeating steps i)-
iii) until voltage pulses have been sent to all transducers. Previously detecting crosstalk has been
an extremely time-consuming procedure since the test instruments can only listen for crosstalk in
one lead at a time, requiring cumbersome recursions in order to check for crosstalk between all

leads and transducer elements.

BRIEF DESCRIPTON OF DRAWINGS

Fig. 1 is a schematic overview of the device connected to a probe.

Fig. 2 is an example of an embodiment of the device.

Fig. 3-4 are examples of circuits that can be used in the device.

Fig. 5-6 show a method for detecting crosstalk in a probe.

Fig. 7 is a schematic overview of how two different interrogation protocols can be used to test

probes from two different probe manufactures.
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Fig. 8 is an example of a transmitter/receiver circuit.

DETAILED DESCRIPTION

“Ultrasound probe” refers to an acoustic device having a plurality of transducing elements adapted
for conversion between electric and acoustic signals and between acoustic signals and electric sig-
nals, and leads for connecting each of the transducer elements to an ultrasound machine for exam-
ple an ultrasound imaging machine. Typically the transducing elements are piezoelectric crystals.

The transducer element and its lead may be referred to as “transducer element/lead pair” herein.

With reference to Fig. 1, the device 1 comprises a control device 2, which controls a plurality of
transmitter/receiver circuits 3 (four transmitter/receiver circuits are shown in Fig. 1). The control
device comprises at least one computing device 4, which preferably can store software in a memory
5. The computing device can be any suitable computer capable of executing software, for example

a mainframe, a PC or a laptop.

An example of the arrangement of the transmitter/receiver circuits is seen in Fig. 8. Each transmit-
ter/receiver circuit 3 is suitable for generation and receipt of voltage pulses to ultrasound probes 6
with transducing elements 7. A suitable pulse can be a 40 ns square or ramped pulse with a magni-

tude of about 75 V, although voltage of from 1 V to 90 V can be used.

Suitably each of the transmitter/receiver circuits 3 comprises an analog to digital converter (ADC)

15 as an interface with the control device 2. It is referred to the description of Fig. 3 for more details.

The probe 6 comprises transducer elements 7, a probe connector 25 and a plurality of leads 8 be-
tween the probe connector 25 and the transducer elements 7. The plurality of leads 8 forms a cord

of the probe 6.

With reference to Fig. 1 and Fig. 2, the control device 2 receives signals from the transmitter/re-
ceiver circuits 3 and sends signals to the transmitter/receiver circuits 3. The probe connector 25 of
the probe 6 can be connected to connector of device 24, possibly with the aid of an adapter 20 (Fig.

2). Each transmitter/receiver circuit 3 is connected to a pin hole 26 on a connector 24 of the device
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1 for receiving a contact pin 27 of probe connector 25 or adapter 20 (schematically shown in Fig 7a
and 7b).. Each contact pin 27 of probe connector 25 will then be brought in contact with a pin hole
26 and a lead in device 1 that is in contact with one transmitter/receiver 7. Herein, probe connector
25 has contact pins and connector 24 of device has pin holes. However, the situation may also be
the other way around such that the probe connector 25 has pin holes and the connector 24 of device
has contact pins. Control device 2 provides the necessary hardware and software to control trans-
mitters/receivers 3 to collect and process ultrasonic echo signals. The control device 2 provides am-
plification, digitization, and other signal processing of the electrical signal as is understood in the art
of ultrasonic imaging. The control device 2 is preferably partly semiconductor based so that it in-

volves no moving parts. This results in fast switching.

The software of the computing device 4 includes a plurality of interrogation protocols 9. Thus there
are at least two interrogation protocols. Each interrogation protocol is designed for a particular
model or make of probe 6 as described herein. In particular the interrogation protocols differs in
the order in which voltage pulses are sent from the plurality of transmitter/receiver circuits 3. Five
different interrogation protocols 9 stored in a memory 5 of computing device 4 are shown in Fig. 1.
The interrogation protocols 9 are however not necessarily stored in a memory 5 of computing device
4. However, the computing device 4 has access to the interrogation protocols 9. The interrogation
protocols 9 can also be accessed from an external memory, such as a server which is accessed

through a network. The interrogation protocol 9 can be available in any suitable file format.

The device 1 is connectable to an ultrasonic probe 6 to be tested comprising transducer elements 7

and leads 8 for conducting voltage pulses to and from transducer elements 7.

The device 1 can test the probe 6 in different ways. The device 1 is preferably capable of switching
between at least two test modes, a transducer interrogation mode and an image mode. The image

mode enables the device to create an ultrasonic image by methods known in the art.

In the transducer interrogation mode, the probe 6 is tested by device 1 by sending a voltage pulse
to one of the transducer elements 7 at a time to test the transducer elements 7 and the leads 8
individually. This is referred to as “transducer interrogation”. This testing can be done with methods
known in the art. For example, one useful method to test the leads 8 of the probe 6 is to measure

the capacitance of each of the leads 8 by sending a voltage pulse. Alower than expected capacitance
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indicates a break in the lead 8 whereas a higher than expected capacitance could indicate a short
circuit. As described below, crosstalk between leads 8 can also be tested. The transducer elements
7 can also be tested in various ways. For example, the bandwidth of the frequency for each of the
transducer elements 7 can be tested with methods known in the art. Other parameters that can be
tested for each of the transducer elements 7 include the highest and the lowest capacitance (Q),
frequency (Hz), central frequency (Hz), bandwidth (Hz), pulse width (s), and relative sensitivity. The
control device 2 and computing device 4 carries out the necessary analysis of signals and computing
in order to determine these parameters for each of the transducing elements 7 and leads 8. This is
done on the basis of the signals sent and received by the transmitter/receiver circuits 3 as digitized

by ADC 15.

Transducer interrogation is usually done for one transducer element/lead pair at a time. However,
the device carries out testing extremely fast since it does not have any moving parts. In other em-
bodiments interrogation can be carried out for all transducers simultaneously or almost simultane-

ously.

Testing the transducers one by one in the transducer interrogation mode is conveniently done by
sending a voltage pulse from one transmitter/receiver 3 to one transducer 7 through lead 8 to create
an ultrasonic pulse and reflection and receiving the voltage pulse created by the echo. The probe 6
may be arranged in the test set up such that it directed towards a phantom target 22 that creates

an echo.

The probe 6 can be connected to the connector of device 24 (in Fig. 2) with a connector of probe
25 which is a part of the probe 6. Although probes from different OEMs may have the same type of
physical connector the wiring may be different such that contact pin A on the connector of probe
25 is used for (connected to) transducer element Y in OEM 1 (OEM=0Original Equipment Manufac-
turer) but that contact pin A of the connector of probe 25 is connected to transducer element X in

OEM 2.

Often it is desirable to test the transducer element/lead pairs in a predetermined order. This order
is often to test the transducer element/lead pairs from one end of the probe to the other (linear

sequence).
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Therefore the testing of probes from different manufacturers requires sending voltage pulses to the
different leads in different orders for different probes. For example, for one manufacturer, signals
should be sent to the transducers in the order A, B, C. For probes from another manufacturer the

transducers should be activated in the order B, A, C.

Figs. 7a and 7b illustrates how probes 6 from two probes (OEM1 and OEM2) from two different
original equipment manufacturers (OEM:s) are tested in linear sequence by the device with the use
of two interrogation protocols, one interrogation protocol for each probe. A B and C represent three
different transmitter receiver circuits 3 that each is connected to a pin hole 26 on the connector of

the device 24.

Thus, the interrogation protocol 9 determines the order of the activation of transmitter/receiver
circuits 3 A, B and C, the order being adapted to a certain type of probe. In the example in Fig 7a
and 7b the transmitter/receiver circuits 3 should be activated in the order B, A, C for OEM 1 (Fig 7a)
and in the order A, C, B for OEM 2 (Fig 7b) in order to obtain a linear sequence of activation for
transducers X, Y and Z. In prior art instruments there is only one transmitter/receiver and the switch-
ing between A, B and C is achieved with the aid of mechanical relays. The current invention has
multiple transmitter/receivers which has advantages such that a real time image can be created,

testing can be carried out faster and crosstalk can be tested for.

The order of activating the transducing elements 7 by device 1 is determined by an interrogation
protocol 9, which consists of instructions necessary for transmitting voltage pulses from the trans-
mitter/receiver circuits 3, thus activating the transducers 7 of a probe 6 in a certain predetermined
pattern or order. The pattern can for example be that the transducers should be activated from one
side of the probe to the other (linear sequence). The interrogation protocol 9 is specific for a certain
type of probe 6, for example a certain model of probe from a certain manufacturer. The different
interrogation protocols 9 can preferably be in the form of software files that is stored in the memory
5 of computing device 4 or accessed from a remote computer as described above. The device 1 can,
by allowing computing device 4 to execute the interrogation protocol 9, interrogate the transducers

7 of a probe 6 in the correct order.

Preferably the computing device 4 has interrogation protocols 9 for at least two types of different

probes 6, but suitably it can have interrogation protocols 9 for 3, 5, 8, 12, 20, 50 or more different
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probes 6. For each probe 6 the interrogation protocol 9 specifies, at least the order in which the
transmitter/receiver circuits 3 shall send and receive voltage pulses in order to determine the pa-
rameters for each of the transducer elements 3 and leads 8 as described above. The interrogation
protocol 9 can also provide information to the control device 2 which is useful for carrying out the
interrogation. This may include information about the number of transducer elements 7 present in
the probe 6 to be tested, which frequency to use, which voltage to use, the geometric arrangement
of the transducer elements in the probe and the physical dimension of the piezoelectric crystal of

the transducer element (which can be, for example, from 0.1 mm to 0.7 mm).

The user choses interrogation protocol 9 depending on which type of probe 6 he is testing, and the
computing device 4 uses the chosen interrogation protocol 9 to send signals via rest of control de-
vice 2 to activate the transmitter/receiver circuits 3 in the order determined by the interrogation

protocol 9 and to carry out the tests of the interrogation mode.

Alternatively, the device 1 may be used, in the image mode, to create an ultrasound image for pur-
poses of testing the probe 6. The control device 2 together with the computing device 4 is capable
of generating an image by methods known in the art. Thus, the control device 2 and the computing
device 4 may send instruction signals to multiple or all transmitter/receiver circuits 3 simultaneously
or almost simultaneously to simultaneously or almost simultaneously (“almost simultaneously” re-

fers to up to 40 microseconds) activate a subset or all transducers in order to create an image.

This enables the production of images in real time during probe testing. In order to create a real
time image the image has to be updated at least 4 times per second, preferably at least 5 times per
second or more often. Otherwise the human eye does not perceive the image as a real time image.
Previous devices for testing ultrasound probes has only one transmitter/receiver and switches be-
tween different transducers with the aid of relays, which is far too slow to create a real time image.
In order to obtain a real time image with suitable resolution that updates 5 times per second the

pulse repetition frequency (PRF) should be at least 640 Hz if there is 128 transmitter/receivers.

Creating a real time image is useful for checking that the ultrasound probe really works as intended
and that it produces a useful image. The image mode may be a Doppler image mode. Doppler im-

aging mode enables the detection of relative motion. For this purpose a phantom target 22 with
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moving parts may be used. Doppler mode has the advantage that statistical methods are used to

amplify the signal, making it possible to obtain more specific information about the probe.

Doppler mode may also be used for checking that a subset of transducers 7 works as intended. The
device can be set to receive only in Doppler mode in order to obtain specific information about a

certain transducer element.

The real time image can also be used to verify the results from the transducer interrogation mode.
Additional information about the character of a detected error can be obtained by setting the device

to B-mode (Brightness mode) or Doppler mode.

Also, the user may use the real time image mode for testing for faults in the leads 8 by watching the
image and simultaneously pressing and/or moving different parts of the cordwith his hands. If the

fault comes and goes as he moves the lead 8, it is likely that there is some fault in the lead 8.

Fig. 2 is an example of a device 1. For the creation of images, the computing device 4 includes or is
attached to a scan converter 10 or a frame grabber for generating an image. A live image can be
displayed on the display 11. The scan converter 10 suitably has a frequency that allows the display
of a live image, thus suitably it has a frequency of higher than 5 Hz. The display 11 can be a display

of the kind normally connected to personal computers, for example a LCD display.

Testing is conveniently done with a phantom ultrasound target 22, a target that is specially designed
to provide reflections of ultrasound waves in a predictable manner. The arrows from the probe in

Fig. 2 indicate ultrasound pulses and echoes.

The device 1 may be connectable or include an adapter 20 which enables the connection of device
1 to different types of probes 6 trough connector of probe 25. Normally a probe 6 comprises of a
number of transducers elements for example 128 transducer elements 7, each with one lead 8. The
leads 8 are connectable to the ultrasound transmitter machine through a connector of probe 25.
The physical shape of the connector of probe 25 can sometimes vary between manufacturers. Also,
even if the probes from two different manufactures have the same type of physical connection they
may have different wiring. The probe connector of probe 25 may provide contacts for, for example,

power supply and earth on different positions on the connector of probe 25. For example in one
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manufacturer, power supply may be on contact pin number 3 of the connector of probe 25 and
earth on contact pin number 27, whereas in the probe of another manufacturer, power may be on
pin number 7 and earth on pin number 4. Adapter 20 ensures that for example power and earth
connections to the probe 6, which are difficult orimpossible to code by interrogation protocol 9, are
correct. For this reason, different adapters 20 may have to be used for different types of probes 6.
The interrogation protocol 9 may comprise information about which adapter 20 that should be used
for a certain type of probe 6. This information may be provided to the user, so that he or she can
attach the correct adapter 20. For example this information can be provided through a user inter-
face, for example on display 11. For example, a dialog box may be provided on display 11, the dialog
box displaying a message about which adapter 20 to attach. Preferably this information is displayed

to the user before the test starts.

The device 1 may be capable of producing a report after conclusion of the test of the probe 6. The
report may be a digital document in a format that is readable by a computing device. For example
it may be a digital document in .pdf- or .doc format. Suitably the report includes at least one of the
following information points for each transducer: pulse spectrum with the highest and the lowest
capacitance (Q), frequency (Hz), central frequency (Hz), bandwidth (Hz), pulse width (s), relative

sensitivity, analog pulse, element gain and crosstalk.

Today most probes have 128 transducers or more which enables the production of high quality im-
ages. Suitably the device 1 has a high number of transmitter/receiver circuits 3 to at least match the
number of transducers, suitably at least 128 transmitter/receiver circuits to accommodate the most

frequently occurring ultrasound probes.

An example of a device 1 with 128 transmitter/receiver circuits 3 is shown in more detail in Fig 3.
The transmitter/receiver circuits 3 are under control of a control device 2. Here control device 2
consists of a processing circuit 23 and computing device 4. Each transmitter /receiver circuit 3 rep-
resents one channel, the number of transmitter/receiver circuits being equal to the number of chan-

nels in this figure.

Each transmitter/receiver circuit 3 comprises a wave form generator 11, an amplifier 12, a TR switch

13, a receiver 14 and an analog to digital converter (ADC) 15.
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The processing circuit 23 of control device 2 can comprise a control circuit 16 which runs on firm-
ware stored on memory 17. Interface 18 receives and sends digital signals to computing device 4.
The interface 18 receives instructions from computing device 4 and transfers this to the rest of pro-
cessing circuit 23. Signal processor 19 may be used to analyze the received signals during the inter-

rogation tests. Signal processor 19 may provide means for Doppler mode imaging.

Control device 2 receives digitalized signals from the ADC 15 of each transmitter/receiver circuit 3

and processes this signal. Signal processing can be carried out by software in computing device 4.

The device 1 is a multichannel device such that it has enough channels to create an image, preferably
a real time image when the probe 6 is capable of doing so. Suitably the number of channels corre-
spond to the number of transducers 7 in the probe that is being tested. Most probes has 128 trans-
ducers 7 and thus the device preferably has at least 128 channels. Even more preferably it has more

than 256 channels.

Where the number of transducers in the probe 6 being tested is greater than the number of chan-
nels in the device 1, a multiplexing device (MUX) can be used. The device with a MUX 21 is shown
in Fig. 4 and Fig. 2. MUX 21 can for example be used to obtain a useful real time image from a probe
with 256 or more transducing elements 7 when the device 1 has 128 transmitter/receiver circuits 3.
A MUX 21 suitably receives voltage pulses to and from the channels and routes them to and from
the 256 transducers at certain intervals, such that one channel (transmitter/receiver 3) can serve

two different transducers.

Yet another advantage with the device 1 is that crosstalk between the leads 8 or even between

transducing elements 7, can be detected without time-consuming recursions.

Normally each lead 8 in the cord of the probe is shielded such that voltage in one lead 8 does not
induce voltage in a neighboring lead 8. However, the shielding is prone to damage, which may lead
to crosstalk between transducers 7 and /or leads 8. An example of crosstalk is that a signal is sent
on channel 14 only, but a signal is received on channel 27 as well (besides channel 14). This often

occurs as subtle irregularities in a live ultrasound image, and is difficult to diagnose.
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The inventive device can test for crosstalk in the leads 8 and/or transducers 7 of a ultrasound probe
6 in the following manner, as shown in Figs. 5a and 5b which schematically shows testing of a sche-
matic probe with four transducing elements A, B, C and D. Arrows pointing upwards in these figures
indicate that the transducer 7 is receiving a voltage pulse and is sending an ultrasound pulse; and
arrows pointing downwards indicate that the transducer 7 is set to receive an ultrasound pulse, or
more accurately the receiver 3 of that transducer 7 is set to receive an voltage pulse from its trans-
ducing element 7. With reference to Fig. 5a a voltage pulse is first sent from device 1 to a first
transducer/lead pair, in this case transducer A, to activate that transducer 7 of the probe 6. The
device 1is set to receive voltage pulses from the other transducer/lead pairs, in this case transducers
B, C and D. Those transducer/lead pairs that have crosstalk with the transducer/lead pair receiving
the voltage pulse, in this case transducer A/channel A, will get a response, because the voltage pulse
induced a signal in those leads. If a signal is received from B, C or D there is crosstalk from this
channel/transducer. For example, if a signal is received from transducer C there is crosstalk from A
to C. When one transducer has been interrogated for crosstalk in this manner another (previously
not interrogated) transducer is selected for interrogation. In this example, when transducer A has
been interrogated for crosstalk, transducer B is interrogated for crosstalk in the same manner as
shown in Fig. 5b. Device 1 is then set to receive from transducers A, C and D. The process is carried

on until crosstalk from all transduces A, B, C and D has been checked.

Thus, if the device has 128 channels, transmission is first carried out on channel 1, channels 2-128

are set to receive. The other channels 2- 128 can be tested in the same manner.

Testing a 128 channel probe with a one channel device would take much longer time since it would
require a recursive operation and necessary to send 127 pulses for testing for crosstalk for each
transducer. Also, crosstalk detection requires that receiving starts within about 100 ns of transmis-

sion, and a relay, which is mechanical, is much too slow for this.

Figures 5a and 5b shows a phantom target 22. However such a phantom target 22 may not be nec-
essary since often crosstalk can be detected without the creation of a sound pulse, since crosstalk

usually is caused by short circuits in the probe 6.
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Fig. 6 shows the method for detecting crosstalk as a flow chart. The method may comprise the
step of before the test starts, to display information to the user about which type of adapter 20

that should be used for connecting the probe 6 to the device 1.
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CLAIMS

Device for testing ultrasound probes comprising a plurality of transducing ele-
ment/lead pairs, said device comprising a plurality of ultrasound transmitter/receiver
circuits, a control device arranged to control the ultrasound transmitter/receiver cir-
cuits, said control device comprising a computing device arranged to select an interro-
gation protocol from a plurality of different interrogation protocols, where each inter-
rogation protocol comprises instructions for the order in which the plurality of trans-
mitter/receiver circuits shall send voltage pulses to the transducer element/lead pairs

of the ultrasound probe.

Device according to claim 1 where each of the interrogation protocols is encoded by

software.

Device according to claims 1 or 2 additionally comprising a video-frame capture capa-

bility capable of producing a real time image.

Device according to claim 3 where the real time image is an image that is able to show

relative motion (Doppler mode imaging).

Device according to any one of claims 1 to 4 having at least 128 transmitter/receiver

circuits.

Device according to claim 3 and 5 with a pulse repletion frequency of at least 640 Hz.

Device according any one of claims 1 to 6 where the interrogation protocol comprises

information about which type of adapter that should be connected to the device.
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A computer-readable storage medium having computer-readable program embodied
therein for directing operation of a device comprising a plurality of ultrasound trans-
mitter/receiver circuits, a control device comprising a computing device arranged to
control the transmitter/receiver circuits wherein the computer readable program in-
cludes instructions for operating the device to test an ultrasonic probe having a plural-

ity of transducing elements in accordance with the following:

a. selecting, from a plurality of interrogation protocols, one interrogation pro-
tocol for the order in which the plurality of transmitter/receiver circuits

shall send voltage pulses to the transducers of the ultrasound probe,

b. sending voltage pulses from the transmitters according to the interrogation
protocol, and registering voltage pulses to the receivers according to the

interrogation protocol.

9. Method for testing ultrasound probes with a plurality of transducing elements

and leads comprising the steps of:

a. selecting, from a plurality of interrogation protocols, one interrogation pro-
tocol for the order in which a plurality of transmitter/receiver circuits shall

send voltage pulses to the transducers of the ultrasound probe,

b. sending voltage pulses from the transmitters according to the interrogation
protocol, and registering voltage pulses to the receivers according to the

interrogation protocol.
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10.

11.

12.

17

Method according to claim 9 comprising the additional step c) of determining at
least one of the following parameters for each of the transducer element/lead

pairs: capacitance, frequency, bandwidth, pulse width and relative sensitivity.

Method according to any one of claims 9 or 10 comprising the step of, on a dis-
play, displaying information to a user about which adapter that is to be con-
nected to the device, where said information is stored in the interrogation pro-

tocol.

Method according to any one of claims 9 to 11 where the interrogation protocol
is adapted to detect crosstalk between the leads/and or transducer elements in

the probe and comprises the steps of:

i. selecting a first transducer element,
ii. sending a voltage pulse to that transducer element,
iii. registering voltage pulses to all receivers, and
iv. repeating steps i)-iii) until voltage pulses have been send

to all transducers.
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