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(57) ABSTRACT

A test-and-measurement probe (200) for a test-and-measure-
ment instrument (101), the test-and-measurement probe
having a probe head (103) and a touchscreen user interface
(250). The probe head is configured to obtain a signal from
a device under test. The touchscreen user interface is con-
figured to visually convey test-and-measurement informa-
tion to a user and to accept user touch input. In embodi-
ments, the touchscreen user interface is removably
connected to a compbox (105) of the test-and-measurement
probe, through a wired connection or wirelessly.
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TEST AND MEASUREMENT PROBE
HAVING A TOUCHSCREEN

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This patent application claims the benefit of U.S.
Provisional Application No. 62/683,611 filed Jun. 11, 2018.
That application is incorporated into the present application
by this reference.

TECHNICAL FIELD

[0002] This disclosure relates to test-and-measurement
instruments and, more particularly, to test-and-measurement
probes.

BACKGROUND

[0003] Users of test-and-measurement instruments, such
as oscilloscopes, often use probes to connect a device under
test (DUT), such as a circuit board, to an input of the
test-and-measurement instrument in order to visualize and
perform measurements of signals occurring in the DUT.
Test-and-measurement companies, such as Tektronix, Inc.,
typically offer many different types of probes designed for a
wide variety of probing applications. The design of a probe
may take into account the type of signal to be measured. For
example, some probes may be designed to measure voltage
signals, while others are designed to measure current sig-
nals, and still others may be designed to measure optical
signals. The design of a probe may also take into account the
physical geometry of the test point to be probed on the DUT.
For example, some probes maybe so-called “solder-down”
or “solder-in” probes, which are designed to be soldered into
place on a user’s DUT, while others are so-called “browser”
style probes, which are designed to be held by a user and
physically placed in contact with a test point on the DUT. A
probe’s design may also take into account the type of
test-and-measurement instrument to which the probe is
connected, or the particular type of input connector on the
test-and-measurement instrument. For example, some test-
and-measurement instruments may feature a simple BNC
(Bayonet Neill-Concelman) input connector, while others
may use a specialty probe-to-instrument connection inter-
face such as the TEKCONNECT® probe interface, or the
TEKVPI® probe interface, both provided by Tektronix, Inc.
A probe’s design may take into account a combination of
these and other design factors, and may make design
tradeoffs between them. As a result, the portfolio of probes
offered by a test-and-measurement company may include
dozens or even hundreds of different probe models.

[0004] Embodiments of the disclosed technology address
shortcomings in the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a functional block diagram of a configu-
ration for a test-and-measurement probe connected to a
test-and-measurement instrument and a device under test.
[0006] FIG. 2 is a functional block diagram of a configu-
ration for a test-and-measurement probe having a touch-
screen user interface, according to embodiments.

[0007] FIG. 3 is a conceptual representation of a test-and-
measurement probe configured to accept a removable touch-
screen user interface, according to embodiments.
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[0008] FIG. 4A is a conceptual representation of a front
side of a touchscreen user interface, according to embodi-
ments. FIG. 4B is a conceptual representation of a back side
of the touchscreen user interface of FIG. 4A.

[0009] FIG. 5A is a conceptual representation of a front
side of a docking station for a touchscreen user interface,
according to embodiments. FIG. 5B is a conceptual repre-
sentation of a back side of the docking station of FIG. SA.
[0010] FIG. 6 is a flowchart showing an example method
of receiving user input for a test-and-measurement probe,
according to embodiments.

DETAILED DESCRIPTION

[0011] As described herein, embodiments are directed to a
test-and-measurement probe having a touchscreen user
interface that is available within the user’s workspace. Thus,
embodiments of the disclosed technology may enhance a
user’s probing experience by keeping the user’s focus on the
DUT; providing a way to control the test-and-measurement
probe at the DUT; providing a way to control the test-and-
measurement instrument at the DUT; providing a visual
display of a measurement, status, or waveform at the DUT;
providing a magnification view of the DUT for probing; and
other potential benefits described below.

[0012] FIG. 1 is a functional block diagram showing
portions of a configuration for a test-and-measurement probe
100 that is connected to a test-and-measurement instrument
101 and a device under test (DUT 102). As illustrated in
FIG. 1, atest-and-measurement probe 100 typically includes
a probe head 103, a probe cable 104, and a compbox 105.
[0013] The probe head 103 is the part of the test-and-
measurement probe 100 that physically connects the test-
and-measurement probe 100 to the DUT 102 and obtains a
signal 106 from the DUT 102. The signal 106 may be, as
examples, an electrical signal or an optical signal. The probe
head 103 may be a single probe tip contact, or the probe head
103 may be more complex, such as a probe head for an
active probe containing an amplifier or other signal condi-
tioning circuitry. The probe cable 104 is typically of some
length, generally one meter or more, and conducts the signal
106 acquired from the DUT 102 between the probe head 103
and the compbox 105.

[0014] The compbox 105 is the part of the test-and-
measurement probe 100 that connects to the test-and-mea-
surement instrument 101, generally through a probe-to-
instrument interface 107. The probe-to-instrument interface
107 may include mechanical and electrical connections to
mechanically and electrically connect the test-and-measure-
ment probe 100 to the test-and-measurement instrument
101. “Compbox” is a standard term in the test-and-measure-
ment industry and refers to the electronics between the probe
cable 104 and the probe-to-instrument interface 107, which
are oftentimes in a housing, or box. While the term histori-
cally comes from the phrase “compensation box,” as used in
this disclosure a compbox may or may not include electron-
ics to compensate for any mismatch in impedance of the
test-and-measurement probe 100 and an input 108 of the
test-and-measurement instrument 101. The compbox 105
typically houses a controller 122 to control operation of
various components of the test-and-measurement probe 100.
However, the controller 122 may alternatively be located on
or in the probe head 103, or anywhere else on the test-and-
measurement probe 100 between the probe-to-instrument
interface 107 and the probe head 103.



US 2021/0263074 Al

[0015] The test-and-measurement instrument 101 may be,
for example, an oscilloscope and may include a processor
109, memory 110, and a user interface 111 that may include
a display. The processor 109 may communicate with the
controller 122 of the test-and-measurement probe 100
through the probe-to-instrument interface 107.

[0016] The compbox 105 may include a user interface
112, typically in the form of buttons or lights, or both, that
allow a user to monitor and control settings or functions of
the test-and-measurement probe 100 or the test-and-mea-
surement instrument 101. For example, the user interface
112 may have a menu button which, when pressed by a user,
brings up menu options on a display of the test-and-mea-
surement instrument 101. In a conventional probe, the user
interface 112 of the compbox 105 may be implemented
through a combination of status lights, graphical or textual
labels, membrane switches, and e-mat switches, which are a
type of flexible switch that include a dome switch or other
mechanical switch in a flexible substrate, or mat.

[0017] Hence, the user interface 112 of the compbox 105
for each different probe type may have a unique combination
of status lights, graphical or textual labels, membrane
switches, and e-mat switches. Since these are physical
components, though, it may be difficult and time-consuming
to redesign these components to include functionality
beyond what the component was originally designed to
perform. Furthermore, even a relatively simple modification,
such as a label text or color scheme change, may require a
redesign of these components.

[0018] Probe settings can often be changed through a user
interface 112 of the connected test-and-measurement instru-
ment 101. But the connected test-and-measurement instru-
ment 101 may not have a display, or the display of the
test-and-measurement instrument 101 may be out of reach or
out of view when the user is operating the test-and-mea-
surement probe 100. Furthermore, one of the challenges of
probing is having to make changes to probe settings while
trying to obtain a signal from a particular location on the
DUT 102. Because humans only have two hands, a user
usually has to divert the user’s attention—and at least one of
the user’s hands—to the test-and-measurement instrument
101 to make changes to probe settings. By looking away
from the DUT 102, though, the user may accidentally lose
physical contact with the desired portion of the DUT 102.
Additionally, when the user reaches for the test-and-mea-
surement instrument 101, for example to change a setting,
the user is diverted from the probing task at hand.

[0019] FIG. 2 is a functional block diagram showing
portions of a configuration for an improved test-and-mea-
surement probe 200 that is connected to a test-and-measure-
ment instrument 101 and a DUT 102. As illustrated in FIG.
2, a test-and-measurement probe 200 may include a probe
head 103, a probe cable 104, and a compbox 105. The
test-and-measurement probe 200 may be joined to a test-
and-measurement instrument 101 by a probe-to-instrument
interface 107. The compbox 105, the probe cable 104, the
test-and-measurement instrument 101, and the probe-to-
instrument interface 107 illustrated in FIG. 2 are each as
described above for FIG. 1. The test-and-measurement
probe 200 includes a touchscreen user interface 250 instead
of the user interface 112 of FIG. 1, and the test-and-
measurement probe 200 may also include a probe camera
213.
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[0020] The touchscreen user interface 250 includes a
processor and is configured to visually convey information
to a user and to accept user touch input, both through a
touchscreen display 418 of the touchscreen user interface
250.

[0021] The touchscreen user interface 250 may permit an
improved approach for communication between the test-
and-measurement probe 200 and the test-and-measurement
instrument 101. A single touchscreen user interface 250
design may be configured to work with a number of different
test-and-measurement probe designs. Hence, the touch-
screen user interface 250 may create a common platform for
test-and-measurement probes to use the same user interface
design and allow for an icon-driven approach to test-and-
measurement probe connectivity with the test-and-measure-
ment instrument 101. With a touchscreen user interface 250,
the user could have a test-probe-specific menu series that
could be adapted for other types of test-and-measurement
probes, while utilizing a common software platform for the
different types of test-and-measurement probes.

[0022] For example, by selecting a virtual menu button
that is displayed on the touchscreen user interface 250, a
user can navigate to a submenu to select a desired attenu-
ation without looking at the user interface of the test-and-
measurement instrument 101. Moreover, the menu structure
as presented on the touchscreen user interface 250 may be
customized for different types of test-and-measurement
probes (such as, for example, single-ended, differential,
power, or high-bandwidth test-and-measurement probes,
among others), thus presenting a menu structure that fits the
particular test-and-measurement probe’s intended use, while
using a common software design.

[0023] In embodiments, test-and-measurement informa-
tion may be shown on the touchscreen user interface 250.
Non-exclusive examples of such test-and-measurement
information are calibration status, connectivity, identifica-
tion of the test-and-measurement probe that is coupled to the
touchscreen user interface 250, status of the test-and-mea-
surement probe, status of the test-and-measurement instru-
ment 101, DUT measurements (such as, current, voltage,
and waveforms) and graphical features to prompt the user to
make touch inputs, including through virtual buttons and
menus.

[0024] The coupled test-and-measurement probe may be
identified by, for example, displaying on the touchscreen
user interface 250 an icon, color, or textual information
corresponding to the test-and-measurement probe or the
channel of the test-and-measurement instrument 101 to
which the test-and-measurement probe is connected. In
embodiments, a user input to the touchscreen user interface
250 may cause a light, such as an LED, on the coupled probe
head 103 to illuminate, thus visually identifying the corre-
sponding probe head 103 to the user. The light may illumi-
nate in a color that corresponds to the channel of the
test-and-measurement instrument 101 to which the test-and-
measurement probe is connected.

[0025] As another example use of probe identification,
some probes types include interchangeable probe tips.
Accordingly, the displayed test-and-measurement informa-
tion may identify the particular probe tip that is in use. In
addition, the touchscreen user interface 250 may automati-
cally tailor menu options to those options that are associated
with or relevant to the identified probe tip.
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[0026] Once a particular probe tip is identified, the touch-
screen user interface 250 may also display an accessory to
be used with the identified probe tip. If the user has a series
of tests that require different probe tips and different acces-
sories, the touchscreen user interface 250 may display the
next sequence of probe tip and accessory requirements, one
after another, thus speeding up the testing process.

[0027] Displaying test-and-measurement information at
the touchscreen user interface 250 may improve the user’s
efficiency by, for example, reducing the time it takes the user
to set up the test-and-measurement probe. That is, allowing
the user perform the initial setup of the test-and-measure-
ment probe at the compbox 105 (as opposed to, for example,
at the test-and-measurement instrument 101) may speed up
the process, allowing the user to start the probing operations
sooner. The touchscreen user interface 250 may be espe-
cially helpful at reducing setup times for a test-and-mea-
surement instrument 101 that does not have its own display
by facilitating user interaction with the test-and-measure-
ment instrument 101.

[0028] Having a touchscreen user interface 250 at the
test-and-measurement probe may also speed the introduc-
tion of new probe models to the market by reducing or
eliminating the need for additional physical parts (such as
the status lights, graphical or textual labels, membrane
switches, and e-mat switches noted above) to be created for
each new test-and-measurement probe. Instead, customiza-
tion may be achieved by programming the touchscreen user
interface 250 to have the desired features. Accordingly, one
programmable touchscreen user interface 250 may replace
dozens of physical user interfaces 112 (such as those con-
veying information and receiving inputs through status
lights, graphical or textual labels, membrane switches, and
e-mat switches), thereby greatly reducing inventory of new
parts and spare parts. This also simplifies repairs and
upgrades, which may be accomplished through software
revisions.

[0029] Returning to FIG. 2, the probe camera 213 may
allow the test-and-measurement probe 200 to capture live
video images of the DUT 102. In some embodiments, a still
image may be captured and stored. Those captured images
may then be displayed on the touchscreen user interface 250,
on a display on the test-and-measurement instrument 101, or
both. The displayed image may be a magnification or
enlargement of the image captured by the probe camera 213
to allow the user to better see the probing point of the DUT
102. It may be particularly beneficial if the image is dis-
played on the touchscreen user interface 250 because the
user may then refer to the image to properly position the
test-and-measurement probe 200 at the probing point of the
DUT 102, without having the look at the test-and-measure-
ment instrument 101.

[0030] In some embodiments, the image captured by the
probe camera 213 may be utilized for an augmented reality
feature. That is, the test-and-measurement instrument 101
may have data saved regarding the user’s schematic and
layout for the particular DUT 102. This data may be pro-
cessed to identify probing locations for measurements. The
image captured by the probe camera 213 may be compared
to the processed data to guide the user to the correct probing
point. For example, the touchscreen user interface 250 may
display a flashing arrow over the image captured by the
probe camera 213 to guide the user to move the probe head
103 to the desired probing location.
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[0031] Inembodiments, the touchscreen user interface 250
may be removable from the compbox 105. Thus, for
example, the touchscreen user interface 250 may be con-
nected to the compbox 105 by a user-interface cable 316,
providing a wired connection between the touchscreen user
interface 250 and the compbox 105 when the touchscreen
user interface 250 is removed from the compbox 105. As
another example, the touchscreen user interface 250 may be
wirelessly coupled to the compbox 105. In addition to or
instead of being coupled to the compbox 105 (whether by
wired connection or wirelessly), the touchscreen user inter-
face 250 may be wirelessly coupled to the probe head 103
or to the test-and-measurement instrument 101, or both. The
various wireless connections may utilize, for example, Blu-
etooth® or another short-range wireless communication
protocol. Bluetooth® is a registered trademark of Bluetooth
Sig, Inc. Accordingly, each touchscreen user interface 250,
probe head 103, and test-and-measurement instrument 101
may be separately identifiable through the wireless commu-
nication protocol.

[0032] The touchscreen user interface 250 may include a
battery for wireless operation. The battery of the touchscreen
user interface 250 may be rechargeable by, for example,
plugging the touchscreen user interface 250 into the comp-
box 105, a separate docking station 520 (as discussed below
for FIGS. 5A and 5B), or another power source.

[0033] In embodiments having a removable touchscreen
user interface 250, the wireless coupling may be disabled
when the touchscreen user interface 250 is connected to the
compbox 105 by a wired connection.

[0034] The removable touchscreen user interface 250 has
many potential advantages for command and control of the
test-and-measurement probe 200 and the test-and-measure-
ment instrument 101. For example, the user may have the
touchscreen user interface 250 in the user’s hand or on the
user’s workspace next to the DUT 102. Hence, the remov-
able touchscreen user interface 250 may enable functionality
at the probing location in the user’s workspace. For
example, through the removable touchscreen user interface
250, the user may make user inputs (such as, for example,
menu selections) to operate or set operating characteristics
of the test-and-measurement probe 200 or the test-and-
measurement instrument 101, or both, at the user’s work-
space without requiring the user to turn, reach, or otherwise
divert the user’s attention away from the DUT 102 and
toward the compbox 105 or the test-and-measurement
instrument 101. Hence, as one example, a single user may
trigger an oscilloscope (as the test-and-measurement instru-
ment 101) to capture data from the DUT 102 while the user
remains at the DUT 102 with the test-and-measurement
probe 200, even if the probe cable 104 is lengthy (such as,
for example, two meters long).

[0035] Inembodiments, removable touchscreen user inter-
face 250 maybe coupled to more than one test-and-measure-
ment probe 200 or more than one test-and-measurement
instrument 101, or both. In such embodiments, the touch-
screen user interface 250 may allow the user to select
between the various devices (the coupled test-and-measure-
ment probes and test-and-measurement instruments) whose
information is to be displayed on the touchscreen user
interface 250 or whose operating characteristics are to be set
through the touchscreen user interface 250. As noted above,
each touchscreen user interface 250, probe head 103, and
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test-and-measurement instrument 101 may be separately
identifiable through the wireless communication protocol.

[0036] FIG. 3 is a conceptual representation of a portion of
a test-and-measurement probe 300, according to embodi-
ments. As illustrated the test-and-measurement probe 300
may include a compbox 105, a probe cable 104 (partially
shown), and a probe-to-instrument interface 107. A probe
head 103 is not shown in FIG. 3, though it would be at the
end of the probe cable 104 that is not attached to the
compbox 105. The compbox 105, the probe cable 104, and
the probe-to-instrument interface 107 illustrated in FIG. 3
are as described above for FIG. 2, except as noted here.

[0037] As illustrated in FIG. 3, the compbox 105 may
include a channel 314 configured to accept and secure a
touchscreen user interface 250 that is removable from the
compbox 105. The compbox 105 may include a connector
315 to provide an electrical connection between the comp-
box 105 and the touchscreen user interface 250 when the
touchscreen user interface 250 is secured within the channel
314. In embodiments, the compbox 105 may include a
user-interface cable 316 that is configured to provide a wired
electrical connection between the connector 315 of the
compbox 105 and the touchscreen user interface 250. The
user-interface cable 316 may include a micro USB connec-
tor, for example, for connection to the touchscreen user
interface 250 or the compbox 105, or both. The compbox
105 may include an eject button 317 configured to, when
activated, allow the touchscreen user interface 250 to be
removed from the compbox 105.

[0038] FIG. 4A is a conceptual representation of a front
side of a touchscreen user interface 250, according to
embodiments. FIG. 4B is a conceptual representation of a
back side of the touchscreen user interface 250 of FIG. 4A.
As illustrated in FIGS. 4A and 4B, the touchscreen user
interface 250 may include a touchscreen display 418 and a
housing 419. The housing 419 may be configured to be
accepted and secured by the channel 314 of the compbox
105 illustrated in FIG. 3. The touchscreen user interface 250
may be configured to be handheld, having dimensions
similar to those of a mobile device. In embodiments, the
touchscreen user interface 250 may be a mobile device, such
as a smartphone or tablet computer.

[0039] The touchscreen user interface 250 may include a
camera 413. While illustrated as being on the back side of
the touchscreen user interface 250, the camera 413 may be
anywhere on the touchscreen user interface 250. The camera
413 may allow the touchscreen user interface 250 to capture
live video images of the DUT 102. In some embodiments, a
still image may be captured and stored. Those images may
then be displayed on the touchscreen display 418 of the
touchscreen user interface 250, on a display on the test-and-
measurement instrument 101, or both. The displayed image
may be a magnification or enlargement of the image cap-
tured by the camera 413 to allow the user to better see the
probing point of the DUT 102. It may be particularly
beneficial if the image is displayed on the touchscreen user
interface 250 because the user may then refer to the image
to properly position the test-and-measurement probe at the
probing point of the DUT 102, without having the look at the
test-and-measurement instrument 101. The augmented real-
ity feature, discussed above for the probe camera 213, is
likewise a feature of some embodiments having the camera
413 on the touchscreen user interface 250.
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[0040] FIG. 5A is a conceptual representation of a front
side of a docking station 520 for a touchscreen user interface
250, according to embodiments. FIG. 5B is a conceptual
representation of a back side of the docking station 520 of
FIG. 5A. As illustrated in FIGS. 5A and 5B, the docking
station 520, or hands-free device holder, may include a
channel 514 configured to accept and secure a touchscreen
user interface 250, such as the touchscreen user interface
250 illustrated in FIGS. 4A and 4B. The docking station 520
may include a connector 515 to provide an electrical con-
nection between the docking station 520 and the touchscreen
user interface 250 when the touchscreen user interface 250
is secured within the channel 514. The docking station 520
may include a stand 521 to support the docking station 520
in an inclined position. In FIG. 5B, the stand 521 is
illustrated as being folded against the back side of the
docking station 520. The docking station 520 may include an
eject button 517 configured to, when activated, allow the
touchscreen user interface 250 to be removed from the
docking station 520.

[0041] In embodiments, the docking station 520 maybe
wearable by the user, such as, for example, on the user’s
wrist. The docking station 520 may function as a cover or
case to protect the touchscreen user interface 250 when it is
not secured to the compbox 105. The docking station 520
may also provide extended battery life for the touchscreen
user interface 250 by providing means to recharge the
battery of the touchscreen user interface 250 as noted above.
[0042] In embodiments, the docking station 520 may
include a user-interface cable 316 that is configured to
provide a wired electrical connection between the connector
515 of the docking station 520 and the touchscreen user
interface 250. The user-interface cable 316 may include, for
example, a micro USB connector for connection to the
touchscreen user interface 250 or the docking station 520, or
both.

[0043] As illustrated in FIG. 6, a method 600 of operating
a test-and-measurement probe may include coupling 601 a
touchscreen user interface to a test-and-measurement probe,
the touchscreen user interface configured to visually convey
test-and-measurement information to a user and to accept
user touch input, and the test-and-measurement probe con-
figured to obtain a signal from a device under test; display-
ing 602 test-and-measurement information on the touch-
screen user interface, the test-and-measurement information
including a graphical feature to prompt a user to make a
touch input to the touchscreen user interface; and receiving
605 a user touch input at the touchscreen user interface. As
described above, the coupling between the touchscreen user
interface and the test-and-measurement probe may be wire-
less.

[0044] As described above, the user touch input may
include a menu selection, or multiple menu selections, to, for
example, view a setting of the test-and-measurement probe,
view a setting of a connected test-and-measurement instru-
ment, alter a setting of the test-and-measurement probe, alter
a setting of a connected test-and-measurement instrument,
view a DUT measurement (such as a current, a voltage, or
a waveform), initiate or terminate a function of the test-and-
measurement probe, or initiate or terminate a function of a
connected test-and-measurement instrument (such as trig-
gering an oscilloscope to capture data).

[0045] The method 600 may also include detecting 603 a
type of the test-and-measurement probe; and displaying 604,
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on the touchscreen user interface, an indicator of the
detected type of the test-and-measurement probe.

[0046] Accordingly, embodiments of the disclosed tech-
nology may enhance a user’s probing experience by keeping
the user’s focus on the DUT

EXAMPLES

[0047] Illustrative examples of the disclosed technologies
are provided below. An embodiment of the technologies may
include one or more, and any combination of, the examples
described below.

[0048] Example 1 includes a test-and-measurement probe
for a test-and-measurement instrument, the test-and-mea-
surement probe comprising: a probe head configured to a
signal from a device under test; and a touchscreen user
interface configured to visually convey test-and-measure-
ment information to a user and to accept user touch input.
[0049] Example 2 includes the test-and-measurement
probe of Example 1, further comprising a controller, the
touchscreen user interface being coupled to the controller.
[0050] Example 3 includes the test-and-measurement
probe of Example 2, in which the controller is housed in a
compbox, and the touchscreen user interface is removably
connected to the compbox.

[0051] Example 4 includes the test-and-measurement
probe of any of Examples 2-3, in which the touchscreen user
interface is wirelessly coupled to the controller.

[0052] Example 5 includes the test-and-measurement
probe of any of Examples 2-3, in which the touchscreen user
interface is coupled to the controller by a user-interface
cable.

[0053] Example 6 includes the test-and-measurement
probe of any of Examples 1-5, further comprising a camera,
the touchscreen user interface being further configured to
display images from the camera.

[0054] Example 7 includes the test-and-measurement
probe of any of Examples 1-6, in which the touchscreen user
interface is wirelessly coupled to the probe head.

[0055] Example 8 includes the test-and-measurement
probe of any of Examples 1-7, in which the touchscreen user
interface comprises a mobile device.

[0056] Example 9 includes a test-and-measurement sys-
tem comprising: a test-and-measurement instrument; and a
test-and-measurement probe coupled to the test-and-mea-
surement instrument, the test-and-measurement probe com-
prising: a probe head configured to obtain a signal from a
device under test, and a touchscreen user interface config-
ured to visually convey test-and-measurement information
to a user and to accept user touch input.

[0057] Example 10 includes the test-and-measurement
system of Example 9, in which the touchscreen user inter-
face is configured to wirelessly communicate with the
test-and-measurement instrument.

[0058] Example 11 includes the test-and-measurement
system of any of Examples 9-10, in which the test-and-
measurement probe is coupled to the test-and-measurement
instrument through a probe-to-instrument interface config-
ured to mechanically and electrically connect the test-and-
measurement probe to the test-and-measurement instrument.
[0059] Example 12 includes the test-and-measurement
system of any of Examples 9-11, further comprising a
camera, the test-and-measurement instrument being config-
ured to display images from the camera.
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[0060] Example 13 includes the test-and-measurement
system of any of Examples 9-12, in which the test-and-
measurement instrument is an oscilloscope.

[0061] Example 14 includes the test-and-measurement
system of any of Examples 9-13, the test-and-measurement
probe further comprising a controller, in which the touch-
screen user interface is coupled to the controller.

[0062] Example 15 includes the test-and-measurement
system of Example 14, in which the controller is housed in
a compbox and the touchscreen user interface is removably
connected to the compbox.

[0063] Example 16 includes the test-and-measurement
system of any of Examples 14-15, in which the touchscreen
user interface is wirelessly coupled to the controller.
[0064] Example 17 includes the test-and-measurement
system of any of Examples 14-15, in which the touchscreen
user interface is coupled to the controller by a user-interface
cable.

[0065] Example 18 includes a method of operating a
test-and-measurement probe, the method comprising: cou-
pling a touchscreen user interface to a test-and-measurement
probe, the touchscreen user interface configured to visually
convey test-and-measurement information to a user and to
accept user touch input, and the test-and-measurement probe
configured to obtain a signal from a device under test;
displaying test-and-measurement information on the touch-
screen user interface, the test-and-measurement information
including a graphical feature to prompt a user to make a
touch input to the touchscreen user interface; and receiving
a user touch input at the touchscreen user interface.

[0066] Example 19 includes the method of Example 18, in
which the coupling the touchscreen user interface to the
test-and-measurement probe is wirelessly coupling the
touchscreen user interface to the test-and-measurement
probe.

[0067] Example 20 includes the method of any of
Examples 18-19, further comprising: detecting a type of the
test-and-measurement probe; and displaying, on the touch-
screen user interface, an indicator of the detected type of the
test-and-measurement probe.

[0068] Aspects of the disclosure may operate on a par-
ticularly created hardware, on firmware, digital signal pro-
cessors, or on a specially programmed general purpose
computer including a processor operating according to pro-
grammed instructions. The terms controller or processor as
used herein are intended to include microprocessors, micro-
computers, Application Specific Integrated Circuits
(ASICs), and dedicated hardware controllers. One or more
aspects of the disclosure may be embodied in computer-
usable data and computer-executable instructions, such as in
one or more program modules, executed by one or more
computers (including monitoring modules), or other
devices. Generally, program modules include routines, pro-
grams, objects, components, data structures, etc. that per-
form particular tasks or implement particular abstract data
types when executed by a processor in a computer or other
device. The computer executable instructions may be stored
on a non-transitory computer readable medium such as a
hard disk, optical disk, removable storage media, solid state
memory, Random Access Memory (RAM), etc. As will be
appreciated by one of skill in the art, the functionality of the
program modules may be combined or distributed as desired
in various aspects. In addition, the functionality may be
embodied in whole or in part in firmware or hardware
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equivalents such as integrated circuits, FPGA, and the like.
Particular data structures may be used to more effectively
implement one or more aspects of the disclosure, and such
data structures are contemplated within the scope of com-
puter executable instructions and computer-usable data
described herein.

[0069] The disclosed aspects may be implemented, in
some cases, in hardware, firmware, software, or any com-
bination thereof. The disclosed aspects may also be imple-
mented as instructions carried by or stored on one or more
or non-transitory computer-readable media, which may be
read and executed by one or more processors. Such instruc-
tions may be referred to as a computer program product.
Computer-readable media, as discussed herein, means any
media that can be accessed by a computing device. By way
of example, and not limitation, computer-readable media
may comprise computer storage media and communication
media.

[0070] Computer storage media means any medium that
can be used to store computer-readable information. By way
of' example, and not limitation, computer storage media may
include RAM, ROM, Electrically Frasable Programmable
Read-Only Memory (EEPROM), flash memory or other
memory technology, Compact Disc Read Only Memory
(CD-ROM), Digital Video Disc (DVD), or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, and any other
volatile or nonvolatile, removable or non-removable media
implemented in any technology. Computer storage media
excludes signals per se and transitory forms of signal
transmission.

[0071] Communication media means any media that can
be used for the communication of computer-readable infor-
mation. By way of example, and not limitation, communi-
cation media may include coaxial cables, fiber-optic cables,
air, or any other media suitable for the communication of
electrical, optical, Radio Frequency (RF), infrared, acoustic
or other types of signals.

[0072] The previously described versions of the disclosed
subject matter have many advantages that were either
described or would be apparent to a person of ordinary skill.
Even so, all of these advantages or features are not required
in all versions of the disclosed apparatus, systems, or
methods.

[0073] Additionally, this written description makes refer-
ence to particular features. It is to be understood that the
disclosure in this specification includes all possible combi-
nations of those particular features. For example, where a
particular feature is disclosed in the context of a particular
aspect or embodiment, that feature can also be used, to the
extent possible, in the context of other aspects and embodi-
ments.

[0074] Also, when reference is made in this application to
a method having two or more defined steps or operations, the
defined steps or operations can be carried out in any order or
simultaneously, unless the context excludes those possibili-
ties.

[0075] Furthermore, the term “comprises” and its gram-
matical equivalents are used in this application to mean that
other components, features, steps, processes, operations, etc.
are optionally present. For example, an article “comprising”
or “which comprises” components A, B, and C can contain
only components A, B, and C, or it can contain components
A, B, and C along with one or more other components.
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[0076] Although specific embodiments have been illus-
trated and described for purposes of illustration, it will be
understood that various modifications may be made without
departing from the spirit and scope of the disclosure.
Accordingly, the invention should not be limited except as
by the appended claims.

1. A test-and-measurement probe for a test-and-measure-
ment instrument, the test-and-measurement probe compris-
ing:

a probe head configured to obtain a signal from a device

under test; and

a touchscreen user interface configured to visually convey

test-and-measurement information to a user and to
accept user touch input.

2. The test-and-measurement probe of claim 1, further
comprising a controller, the touchscreen user interface being
coupled to the controller.

3. The test-and-measurement probe of claim 2, in which
the controller is housed in a compbox, and the touchscreen
user interface is removably connected to the compbox.

4. The test-and-measurement probe of claim 2, in which
the touchscreen user interface is wirelessly coupled to the
controller.

5. The test-and-measurement probe of claim 2, in which
the touchscreen user interface is coupled to the controller by
a user-interface cable.

6. The test-and-measurement probe of claim 1, further
comprising a camera, the touchscreen user interface being
further configured to display images from the camera.

7. The test-and-measurement probe of claim 1, in which
the touchscreen user interface is wirelessly coupled to the
probe head.

8. The test-and-measurement probe of claim 1, in which
the touchscreen user interface comprises a mobile device.

9. A test-and-measurement system comprising:

a test-and-measurement instrument; and

a test-and-measurement probe coupled to the test-and-

measurement instrument, the test-and-measurement

probe comprising:

aprobe head configured to obtain a signal from a device
under test, and

a touchscreen user interface configured to visually
convey test-and-measurement information to a user
and to accept user touch input.

10. The test-and-measurement system of claim 9, in
which the touchscreen user interface is configured to wire-
lessly communicate with the test-and-measurement instru-
ment.

11. The test-and-measurement system of claim 9, in which
the test-and-measurement probe is coupled to the test-and-
measurement instrument through a probe-to-instrument
interface configured to mechanically and electrically con-
nect the test-and-measurement probe to the test-and-mea-
surement instrument.

12. The test-and-measurement system of claim 9, further
comprising a camera, the test-and-measurement instrument
being configured to display images from the camera.

13. The test-and-measurement system of claim 9, in
which the test-and-measurement instrument is an oscillo-
scope.

14. The test-and-measurement system of claim 9, the
test-and-measurement probe further comprising a controller,
in which the touchscreen user interface is coupled to the
controller.
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15. The test-and-measurement system of claim 14, in
which the controller is housed in a compbox and the
touchscreen user interface is removably connected to the
compbox.

16. The test-and-measurement system of claim 14, in
which the touchscreen user interface is wirelessly coupled to
the controller.

17. The test-and-measurement system of claim 14, in
which the touchscreen user interface is coupled to the
controller by a user-interface cable.

18. A method of operating a test-and-measurement probe,
the method comprising:

coupling a touchscreen user interface to a test-and-mea-

surement probe, the touchscreen user interface config-
ured to visually convey test-and-measurement informa-
tion to a user and to accept user touch input, and the
test-and-measurement probe configured to obtain a
signal from a device under test;
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displaying test-and-measurement information on the
touchscreen user interface, the test-and-measurement
information including a graphical feature to prompt a
user to make a touch input to the touchscreen user
interface; and

receiving a user touch input at the touchscreen user
interface.

19. The method of claim 18, in which the coupling the
touchscreen user interface to the test-and-measurement
probe is wirelessly coupling the touchscreen user interface
to the test-and-measurement probe.

20. The method of claim 18, further comprising:
detecting a type of the test-and-measurement probe; and

displaying, on the touchscreen user interface, an indicator
of the detected type of the test-and-measurement probe.
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