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ture detector. Some embodiments display information related to the moisture in the electronic device and/or the ambient air.
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METHODS AND APPARATUSES FOR DETECTING MOISTURE

This application claims the benefit of U.S. Provisional Application No. 61/726,151, filed

November 14, 2012, the entirety of which is hereby incorporated herein by reference.

FIELD
Embodiments of the present disclosure generally relate to detecting, and to detecting

moisture in an electronic device, such as portable electronic devices.

BACKGROUND

Electronic devices are frequently manufactured using ultra-precision parts for tight
fit-and-finish dimensions that are intended to keep moisture from entering the interior of the
device. These electronic devices frequently have miniaturized solid-state transistorized memory
for capturing and storing digitized media in the form of phone contact lists, e-mail addresses,
digitized photographs, digitized music and the like. Many electronic devices are also
manufactured to render disassembly by owners and or users difficult without rendering the device
inoperable, even prior to drying attempts. With the continued miniaturization of electronics and
increasingly powerful computerized software applications, it is commonplace for people today to
carry multiple portable electronic devices. Cell phones are currently more ubiquitous than
telephone land lines, and many people, on a daily basis throughout the world, inadvertently
subject these devices to unintended contact with water. This occurs daily in the bathroom,
kitchen, swimming pools, lakes, washing machines, or any other areas where various electronic

devices can likely be submerged in water or subject to high-humid conditions.

SUMMARY

In the conventional art, difficulties currently exist in determining the level of moisture within
an electronic device. Electronic device manufacturers commonly add “liquid contact indicators”
(LCls) to portable electronic devices to indicate when a device has been exposed to moisture;
however, these devices merely indicate whether the device has been exposed to moisture levels
that exceed the pre-set conditions of the LCI, and fail to detect the severity of the moisture levels.
The advent of newer, more sophisticated and reliable methods of drying portable electronic
devices are rendering LCI's useless. Moreover, if a user can defeat the LCI visual indicator, then

the repair or retail shop will not know whether the portable device is truly damaged from water, or
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whether the user has a valid warranty claim. Thus, a new type of moisture level detecting and
indicating system is needed to allow individuals and repair shops to sample and determine the
level of moisture within a portable electronic device without the need for disassembly.

Embodiments of the present disclosure provide methods and apparatuses for the
detection of water in portable electronic devices, such as cell phones, digital music players,
pagers, cameras, tablet computers and the like. This may be useful in instances where the
electronic devices have been subjected to liquid water, high-humidity conditions, or other
unintended deleterious wetting agents that could render such devices inoperable.

In some embodiments the moisture detection is automatic after the moisture detector has
been operatively connected to the electronic device.

In alternate embodiments, the moisture detection can be performed without any
disassembly of the electronic device.

At least one embodiment includes a user-controlled vacuum plenum that scavenges air
from within the portable electronic device to determine the level of water or moisture within the
device.

Further embodiments include a user-controlled vacuum plenum that simultaneously
scavenges air from within the portable electronic device while sampling the relative humidity
outside the device, which may be used to improve the accuracy of the amount of moisture
detected. The sampling and measuring of the relative humidity within the device may be
controlled by a microprocessor (also referred to as a microcontroller), and may be displayed on a
user interface to allow users (such as those in electronics repair and retail shops) to quickly
determine whether the portable electronic device contains water or moisture within its enclosed
interior.

Certain preferred features of the present disclosure address these and other needs and
provide other important advantages. Embodiments of the present disclosure relate to equipment
and methods for the vacuum scavenging of air from within the interior of a portable electronic
device. More particularly, certain embodiments of the disclosure relate to an automatic vacuum
that pulls entrapped air across a moisture sensor to determine the level of moisture within the
electronics package.

This summary is provided to introduce a selection of the concepts that are described in
further detail in the detailed description and drawings contained herein. This summary is not
intended to identify any primary or essential features of the claimed subject matter. Some or all of

the described features may be present in the corresponding independent or dependent claims,
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but should not be construed to be a limitation unless expressly recited in a particular claim. Each
embodiment described herein is not necessarily intended to address every object described
herein, and each embodiment does not necessarily include each feature described. Other forms,
embodiments, objects, advantages, benefits, features, and aspects of the present disclosure will
become apparent to one of skill in the art from the detailed description and drawings contained
herein. Moreover, the various apparatuses and methods described in this summary section, as
well as elsewhere in this application, can be expressed as a large number of different
combinations and subcombinations. All such useful, novel, and inventive combinations and
subcombinations are contemplated herein, it being recognized that the explicit expression of each

of these combinations is unnecessary.
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BRIEF DESCRIPTION OF THE DRAWINGS

Some of the figures shown herein may include dimensions or may have been created from
scaled drawings. However, such dimensions, or the relative scaling within a figure, are by way of
example, and not to be construed as limiting.

FIG. 1 is an isometric view of a moisture detector and an example device to be tested
according to one embodiment of the present disclosure.

FIG. 2 is a partial plan view of a connector associated with the moisture detector depicted
in FIG. 1 according to one embodiment of the present disclosure.

FIG. 3 is a partial perspective view of the connector depicted in FIG. 2.

FIG. 4 is a schematic view of an embodiment of the moisture detector depicted in FIG. 1.

FIG. 5 is a schematic view of an example mode of operating the moisture detector
depicted in FIG. 1 according to one embodiment of the present disclosure.

FIG. 6 is a schematic view of another example mode of operating the moisture detector
depicted in FIG. 1 according to another embodiment of the present disclosure.

FIG. 7 is a perspective view of a moisture detector according to another embodiment of
the present disclosure.

FIG. 8 is a perspective view of the moisture detector depicted in FIG. 7 connected to an
example device to be tested.

FIG. 9 is a schematic view of moisture detector with a common moisture sensor according
to one embodiment of the present disclosure.

FIG. 10 is a schematic view of an example mode of operating the moisture detector
depicted in FIG. 9 according to one embodiment of the present disclosure.

FIG. 11 is a schematic view of another example mode of operating the moisture detector

depicted in FIG. 9 according to another embodiment of the present disclosure.



10

15

20

25

30

WO 2014/078584 PCT/US2013/070178

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

For the purposes of promoting an understanding of the principles of the disclosure,
reference will now be made to one or more embodiments, which may or may not be illustrated in
the drawings, and specific language will be used to describe the same. It will nevertheless be
understood that no limitation of the scope of the disclosure is thereby intended; any alterations
and further modifications of the described or illustrated embodiments, and any further applications
of the principles of the disclosure as illustrated herein are contemplated as would normally occur
to one skilled in the art to which the disclosure relates. At least one embodiment of the disclosure
is shown in great detail, although it will be apparent to those skilled in the relevant art that some
features or some combinations of features may not be shown for the sake of clarity.

Any reference to “invention” within this document is a reference to an embodiment of a
family of inventions, with no single embodiment including features that are necessarily included in
all embodiments, unless otherwise stated. Furthermore, although there may be references to
benefits or advantages provided by some embodiments, other embodiments may not include
those same benefits or advantages, or may include different benefits or advantages. Any benefits
or advantages described herein are not to be construed as limiting to any of the claims.

Specific quantities (spatial dimensions, temperatures, pressures, times, force, resistance,
current, voltage, concentrations, wavelengths, frequencies, heat transfer coefficients,
dimensionless parameters, etc.) may be used explicitly or implicitly herein, such specific
guantities are presented as examples only and are approximate values unless otherwise
indicated. Discussions pertaining to specific compositions of matter, if present, are presented as
examples only and do not limit the applicability of other compositions of matter, especially other
compositions of matter with similar properties, unless otherwise indicated.

At least one embodiment of the present disclosure includes a moisture sensor (which may
also be referred to as a moisture detector) that connects to a port of an electronic device, samples
the environment (for example, air) within the electronic device, and detects (and/or senses) the
moisture contained in the sampled environment. In some embodiments, the moisture sensor
connects to a port (for example, and electrical port) of the electronic device and creates a low
pressure region at the port to sample the gas within the electronic device.

Depicted in FIG. 1 is a moisture detecting apparatus 10, which can determine the
presence of water or other compound (or molecule) of interest which may be in liquid or gas form
in a device under test (“DUT"), according to one embodiment of the present disclosure. In one

embodiment, moisture detecting apparatus 10 includes a casing 15, a connector 12 for
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connecting to a device under test (“DUT”) 20, a moisture sensor (for example, DUT moisture
sensor 26 depicted in FIG. 4) pneumatically connected to connector 12, a pneumatic pump 27 for
delivering gas from the DUT to the moisture sensor, and a display (for example, display 13) for
displaying information about the moisture in DUT 20 to a user. An additional display 14, which
may take the form of a bar graph (for example, an LED bar graph), may optionally be used.

In use, connector 12 is connected to a DUT (such as by connecting connector 12 to an
existing or built-in port of the DUT, for example, a power port, a headphone jack, etc.). When
pneumatic pump 27 is actuated, gas from within the DUT is sampled by the moisture sensor, and
information about the moisture content of the gas is sensed by the moisture sensor and may be
displayed to the user on a display (such as display 13).

The pneumatic pump 27 may be actuated manually by the user (such as by depressing a
button such as test initiation button 32). In alternate embodiments, moisture detector 10 is
capable of sensing when a DUT is connected, and pneumatic pump 27 and the testing of the DUT
can be initiated automatically after the moisture detector determines that it is connected to a DUT.

The display (for example, display 13) may be a simple binary indicator (such as one or
more lights, which may be, for example, green and/or red) indicating whether the moisture in the
DUT exceeds a particular threshold or not. The threshold may be predetermined at a level
intended to indicate that the DUT has been exposed to excessive moisture. In other
embodiments, the display may display more information, such as the level of moisture (for
example, humidity) within the DUT. In other embodiments, display 13 may display the moisture
information as characters. For example, such information may be displayed as, for example,
“‘RHA” (Relative Humidity Atmosphere).

Moisture detector 10 may also include an optional power switch 17, an optional calibration
switch 16, and an optional test switch 32. One or more of switches 16, 17 and 32, if used, may be
the same physical switch in various embodiments of the present disclosure.

Embodiments of moisture detector 10 may also include an optional power connector 19
(for example, an AC power adapter), for supplying power to moisture detector 10. Some
embodiments of moisture detector 10 have an internal power source (for example, a battery) and
may not include power connector 19 or may include a power connector in addition to the internal
power source.

Moisture detector 10 may also include an optional printer 18, which may be used to record

test information in a more permanent form, such as on a piece of paper.
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Moisture detector 10 optionally includes a sampling tube 11 connecting connector 12 to
the moisture sensor. Sampling tube 11 may be flexible, and may be an elastomeric tube with an
inner diameter adapted to attach to connector 12.

Example embodiments of DUT connector 12 and a portion of DUT air sampling tube 11
are depicted in FIG. 2. Connector 12 includes a body portion 54 (which may be enlarged with
respect to the rest of connector 12, such as to facilitate gripping by the user), a connector 51
(which may be adapted to connect to sampling tube 11), and an air sampling orifice 60 extending
through connector 12.

Connector 12 may be adapted to fit more than one type of DUT port, such as a headphone
jack (which are provided with almost any type of portable electronic device), power connector, or
data connector. For example, connector 12 may have more than one sampling port sections,
each adapted to fit a different size or type of port on a DUT. For example, connector 12 may have
a sampling port section 57 and a larger air sampling port section 55 with a diameter larger than
the diameter of sampling port section 57. In one embodiment, the diameter of the larger section
55 is sized to fit a standard 3.5 mm headphone jack for an electronic device, and the smaller
sampling port section 57 is sized to fit a standard 2.5 mm headphone jack. Still further
embodiments of connector 12 are adapted to connect to standard power connecters (mini USB
and the like) utilized on various portable electronic devices, which may be used as air-sampling
ports as well.

In at least the depicted embodiment, connector 12 includes an air sampling tube
connector stub 51 that is connected via an air-tight friction-fit engagement to DUT air sampling
tube 11.

Connector 12 may be molded or machined out of a solid, homogeneous piece of material,
for example a polymeric or metal material. In other embodiments, connector 12 can be fabricated
from several pieces that are connected to one another, such as by threading, tapping, or by an
interference fit (for example a press fit). Connector 12 may also be fabricated of a suitable
material to inhibit corrosion or the formation of iron oxide, which may have certain advantages in
inhibiting rust build up from repeated contact with moisture laden portable electronic devices.
Example materials include polymers, stainless steel, aluminum, and/or steel with a suitable
coating to name but a few.

An exhaust port 62 may be used to exhaust the gas sampled from DUT 20 back to the

atmosphere from moisture detector 10.
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An airflow sensor (for example, a vacuum sensor 25) may also be included in some
embodiments of moisture detector 10. Vacuum sensor 25 may be used, for example, to improve
the accuracy of the moisture measurements, calibrate moisture detector 10, and/or detect
possible malfunctions of the moisture detector 10, such as a partial or total failure of pneumatic
pump 27

Moisture detector 10 optionally includes a means for detecting moisture in the ambient air.
In these embodiments, an ambient air sampling port, for example ambient air sampling orifice 43,
is used to introduce ambient air into moisture detector 10. Ambient air sampling orifice 43 is
pneumatically connected to a moisture sensor, such as DUT moisture sensor 26 or an optional
ambient air moisture sensor 23. A pneumatic pathway 24 may be used to connect orifice 43 and
the moisture sensor and direct ambient air to the moisture sensor. In some embodiments, the
internal passageway of orifice 43 is pneumatically similar to the internal passageway of connector
12, while in still further embodiments the shape of orifice 43 is substantially similar to the shape of
connector 12. An exhaust port 62 may be used to exhaust the ambient air back to the atmosphere
from moisture detector 10.

In some embodiments, ambient air sampling orifice 43 is positioned where it will be
located away from the user's hand during use, which may have advantages in reducing the ability
of moisture from the user's hand to enter moisture detector 10 through orifice 43 (such as through
evaporation from the user's hand) and have adverse effects on the moisture measurements.
Exhaust port 62 may also be located away from orifice 43 to prevent contamination of the ambient
air sample with air being discharged from pump 27.

Depicted in FIGS. 9-11 is a moisture sensor 10" with a common moisture sensor 29, which
samples both atmospheric gas and DUT gas depending on the position of pneumatic valve 21.
Common moisture sensor 29 senses and provides moisture signals for gas sampled from both
ambient conditions and from the DUT. The components in FIGS. 9-11 with similar numbers to the
components in FIGS. 1-6 operate in a similar fashion to those described with respect to FIGS. 1-6.
With moisture sensor 29 being downstream of valve 21, the switch position of valve 21
determines whether sensor 29 senses ambient or DUT gas.

In embodiments where ambient air is also sampled, moisture detector 10 may also include
an optional 3-way valve, for example 3-way valve 21.

In embodiments utilizing a single moisture sensor (for example, moisture sensor 29) for
sensing moisture in both the gas from the DUT and the ambient air, the 3-way valve 21 is typically

located upstream of the moisture sensor and controls which gas (ambient or DUT) is drawn into
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the moisture sensor by the pneumatic pump 27, which is located downstream from the moisture
Sensor.

In embodiments utilizing two moisture sensors (for example, moisture sensors 26 and 23),
the 3-way valve is typically located downstream of the two moisture sensors and upstream of
pneumatic pump 27 to control the connection of the sensors (ambient and/or DUT) to vacuum
source. In these embodiments, DUT 20 may be pneumatically connected to a 3-way pneumatic
valve 21 via a DUT sampling tube 11, DUT moisture sensor 26, and connector 12.

In embodiments utilizing ambient air moisture sensor 23, sensor 23 can be connected to
3-way pneumatic valve 21 via a pneumatic pathway 22.

When used, valve 21 may be actuated via a driver signal 37 coming from a pneumatic
valve relay 33 (which may be solid state), which may be switched (for example, digitally switched)
via a 3-way valve digital control signal 36 from controller 30.

In embodiments where ambient air is also sampled, a common pneumatic pathway 42
may be used by pneumatic pump 27 to draw air through connector 12 and orifice 43. In one
example (see, for example, FIG. 4), common pneumatic pathway 42 is pneumatically connected
to 3-way valve 21 at a common pneumatic port 45. Pathway 42 connects 3-way pneumatic valve
21 to pneumatic pump 27, and to vacuum sensor 25 (if used).

Referring now to FIG. 4, moisture detector 10 may include a controller 30 (for example, a
control microprocessor). Controller 30 includes control code to control operation of moisture
detector 10 and is connected to one or more components of moisture detector 10.

Controller 30 may be electrically connected to display 13 and/or additional display 14 (if
used), such as via a data bus 41. Various messages and/or status indicia may be displayed on
display 13 and/or 14.

DUT moisture sensor 26 may be connected to controller 30, and a feedback signal 35 may
be used by controller 30 to obtain information (for example, relative humidity information) from
sensor 26 a test or to calibrate the system.

Controller 30 may also be electrically connected to an optional test button 32, such as
through digital input 44. Calibration button 16, which may be the same physical device (for
example, button) as test switch 32, is shown schematically in Figs. 4-6.

Vacuum sensor 25 (if used) can be connected to controller 30, and a feedback signal 38
can be used by controller 30 to poll vacuum sensor 25 for calibration purposes.

Pneumatic pump 27 may be connected to controller 30, and this connection may include

an optional relay 28 (which may be a solid state relay). Control signal 39 can control the on-off



10

15

20

25

30

WO 2014/078584 PCT/US2013/070178

operation of pneumatic pump 27, such as via a pneumatic pump actuation signal 40 from relay 28.

Ambient air moisture sensor 23 (if used) may be connected to a controller 30, such as via
a room ambient relative humidity feedback signal 34, and may be used to supply information
about the ambient conditions to controller 30, which may be used to increase the accuracy of
moisture detector 10, calibrate moisture detector 10, and/or to determine ambient
moisture/humidity conditions.

FIG. 5 depicts an example calibration mode of moisture detector 10 utilizing an
embodiment with a moisture sensor (for example, DUT moisture sensor 26 and/or ambient air
moisture sensor 23), an optional 3-way valve 21, and a vacuum sensor 25 according to at least
one embodiment of the present disclosure. In the example calibration mode, 3-way pneumatic
valve 21 is pneumatically switched to facilitate air flowing through room ambient pneumatic
sampling circuit 21A and restrict (and/or inhibit) gas from entering DUT pneumatic sampling
circuit 21B. Ambient sampled airflow 60 is pulled by pneumatic pump 27 through ambient
sampling orifice 43, ambient moisture sensor 23, pneumatic pathway 22, valve 21, common
pneumatic pathway 42, and vacuum sensor 25. Ambient air is exhausted via exhaust port 62. In
some embodiments, exhaust port 62 is mounted away from orifice 43 (and/or connector 12), such
as being disposed on the opposite side of casing 15 from orifice 43 (and/or connector 12).

Software routines in controller 30 toggle 3-way driver signal 37 to an orientation (which
may be referred to as logic 1), which energizes 3-way pneumatic valve solid state relay 33,
switching 3-way pneumatic valve 21 into the calibration state, which in turn pneumatically blocks
DUT pneumatic sampling circuit 21B and opens room ambient pneumatic sampling circuit 21A as
shown in FIG. 5. (In embodiments with a single moisture sensor, the ambient sampling orifice 43
will be connected to the moisture sensor while the connector 12 is disconnected from the moisture
Sensor).

Controller 30 polls ambient air moisture sensor 23 via room ambient relative humidity
feedback signal 34 and, in embodiments utilizing a vacuum sensor 25, may poll vacuum sensor
25 via vacuum sensor feedback signal 38. In embodiments where both sensor 23 and sensor 25
are polled, such polling may be accomplished simultaneously or sequentially. Using software
conversion routines, controller 30 can establish ambient moisture conditions (for example,
relative humidity) with respect to the measured atmospheric pressure from vacuum sensor 25.
These values may be stored and used to establish a baseline room moisture content (for
example, relative humidity) as compared to vacuum pressure. Once these baseline values are

determined, controller 30 can invoke software routines to display the ambient moisture conditions
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on display 13 via signals sent electrically through data bus 41.

Pneumatic pump 27 is energized, such as via pneumatic pump actuation signal 40 from
pneumatic pump control relay 28 and pneumatic pump digital control signal 39 from controller 30.
Pneumatic pump 27 pulls air through common pneumatic pathway 42, vacuum sensor 25,
ambient air moisture sensor 23, room ambient pneumatic pathways 22 and 24 and room ambient
sampling orifice 43. A reduced vacuum pressure occurs in the pneumatic circuit with airflow 60
due to the restriction of room ambient sampling orifice 43 (which may have a similar opening as
connector 12), thereby creating a low pressure region within orifice 43 for drawing ambient air into
moisture detector 10.

Reduced vacuum pressure, which may be sensed by controller 30 (when used) via
vacuum sensor 25 and vacuum sensor feedback signal 38, may be sampled and stored as a
vacuum pressure value. Controller 30 may also sample ambient air moisture sensor 23 via room
ambient relative humidity feedback signal 34, and may also store that value for later use. These
values may be stored in memory within the controller 30, and may be used to provide a correction
factor to the raw (uncorrected) ambient and/or DUT moisture indication. The ambient air moisture
sensor 23 and/or the DUT moisture sensor 26 can provide false (for example, lower) indications of
moisture due to, for example, the speed in which the sampled air flows through, past and/or near
sensor 23 and/or sensor 26 due to pneumatic pump 27. This increased speed of air flow may
reduce the accuracy of sensors 26 and/or 26 due to mass transport evaporation. The vacuum
pressure readings and resulting relative humidity readings may be stored in controller 30 (such as
in the form of look-up variables), and provide a scaling mechanism for relative humidity
adjustments due to the presence of reduced vacuum pressures and/or the speed of the airflow
through the sensor(s) during the software test routine.

As air is pulled across DUT moisture sensor 26 via pneumatic pump 27 (active airflow), the
resulting sensor response tends to be different (for example, lower) than the resulting sensor
response with no air flow (static situation) across sensor 26. This same effect can occur with any
moisture sensor, such as ambient moisture sensor 23. It is thought that this false reading with
active airflow is a result of air flowing over the moisture sensors and causing additional
evaporation to occur by virtue of the air being passed across the sensors.

Various embodiments of moisture detector 10 compensate for these inaccuracies. For
example, some embodiments use ambient moisture (as detected by ambient moisture sensor 23
and/or DUT moisture sensor 26 depending on the particular architecture of the embodiment) to

correct the raw moisture measurements of the DUT sensor 26 and improve the accuracy of
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moisture detector 10. One exemplary implementation includes controller 30 sampling ambient
moisture (such as by receiving data from sensor 23 and/or 26) during a static situation with no
airflow induced by pneumatic pump 27. Controller 30 also samples ambient moisture while
drawing gas (e.g., air) through the moisture sensor using pneumatic pump 27 to produce airflow
across the moisture sensor. Using the static and active moisture measurements, a correction
factor for the moisture sensor can be computed in controller 30, and the correction factor can be
applied to the raw moisture measurements of moisture sensor when sampling the DUT.

In embodiments with vacuum sensor 25, data can be collected for various values of airflow
and correction factors can be calculated for various airflows.

In some embodiments, the opening of orifice 43 is pneumatically similar to the opening of
connector 12. In these embodiments, the airflow restriction of orifice 43 is similar to the airflow
restriction of connector 12 resulting in similar conditions within the sensor during test and
calibration, which can simplify the computations required to generate the correction factors.

In embodiments without the optional 3-way valve, the calibration mode may be run using
connector 12 to draw ambient air into moisture detector 10 before (or after) connector 12 is
connected to the DUT.

FIG. 10 depicts an example calibration mode of a moisture detector 10" utilizing an
embodiment with a moisture sensor (for example, common moisture sensor 29), a 3-way valve
21, and an optional vacuum sensor 25 according to at least one embodiment of the present
disclosure. The components in FIG. 10 with similar numbers to the components in FIG. 5 operate
in a similar fashion to those described with respect to FIG. 5. With moisture sensor 29 being
downstream of valve 21, the switch position of valve 21 determines whether sensor 29 senses
ambient or DUT gas.

FIG. 6 depicts an example test mode of moisture detector 10 utilizing an embodiment with
a moisture sensor (for example, DUT moisture sensor 26), an optional 3-way valve 21, and a
pneumatic pump 27 according to at least one embodiment of the present disclosure. In the
example test mode, 3-way pneumatic valve 21 is pneumatically switched to facilitate air flowing
through DUT pneumatic sampling circuit 21B and restrict (and/or inhibit) ambient from entering
room ambient pneumatic sampling circuit 21A. DUT sampled airflow 61 is pulled by pneumatic
pump 27 from the device under test (DUT) and through connector 12, DUT moisture sensor 26,
pneumatic pathway 11, valve 21, common pneumatic pathway 42, and vacuum sensor 25. DUT
gas air is exhausted via exhaust port 62.

Software routines in controller 30 toggle 3-way driver signal 37 to an orientation (which
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may be referred to as logic 0), which de-energizes 3-way pneumatic valve relay 33, switching
3-way pneumatic valve 21 into the test state, which in turn pneumatically opens DUT pneumatic
sampling circuit 21B and blocks room ambient pneumatic sampling circuit 21A. In alternate
embodiments, the state of valve 21 (in other words, the energized or de-energized nature of valve
21) relative to being in either the calibration or test mode may be different.

In embodiments with a single moisture sensor, connector 12 will be connected to the
moisture sensor while the ambient sampling orifice 43 is disconnected from the moisture sensor.

Controller 30 polls DUT moisture sensor 26 via DUT relative humidity feedback signal 35
and, in embodiments utilizing a vacuum sensor 25, may poll vacuum sensor 25 via vacuum
sensor feedback signal 38. Using software conversion routines, controller 30 can establish DUT
moisture conditions (for example, relative humidity) with respect to the measured atmospheric
pressure from vacuum sensor 25. The raw DUT moisture level detected may then be displayed.

In some embodiments, the raw DUT moisture level is corrected using a correction factor
(such as one derived during the calibration mode) to compute a corrected moisture level. In one
embodiment, the raw moisture level can be corrected using a correction factor that is scaled (such
as by using curve fitting routine such as, for example, linear interpolation) for the actual vacuum
level sensed by vacuum sensor 25 during testing. The corrected moisture level may then be
displayed to the user, such as by controller 30 invoking software routines to display the corrected
DUT relative humidity on character display 13 via signals sent electrically through data bus 41.

FIG. 11 depicts an example test mode of a moisture detector 10' utilizing an embodiment
with a moisture sensor (for example, common moisture sensor 29), a 3-way valve 21, and an
optional vacuum sensor 25 according to at least one embodiment of the present disclosure. The
components in FIG. 11 with similar numbers to the components in FIG. 6 operate in a similar
fashion to those described with respect to FIG. 6. With moisture sensor 29 being downstream of
valve 21, the switch position of valve 21 determines whether sensor 29 senses ambient or DUT
gas.

In some embodiments, controller 30 converts sensor signals from sensor 23, sensor 25
and/or sensor 26 (which may be obtained by controller 30 control code invoking sampling routines
to poll one or more of these sensors via signals 34, 38, and 35) to information usable by one or
more displays (for example, digital character information) and displays the ambient relative
humidity and/or DUT relative humidity (corrected and/or uncorrected) on a display. In at least one
embodiment, the information on display 13 is displayed as characters, which may be

accomplished by sending data and handshaking signals across electrical data bus 41. Such
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information may be displayed as, for example, “RHA” (Relative Humidity Atmosphere) and “RHD”
(Relative Humidity Device) as shown in Figs. 1 and 4-6. Controller 30 may also convert DUT
relative humidity feedback signal to a scaled 10-bit digital data signal and display this information
on a second display, such as by writing this information to LED bar graph 14 via common data bus
41.

In some embodiments, the calibration mode runs prior to the test mode. In alternate
embodiments, the test mode can run prior to the calibration mode.

FIG. 7 depicts a moisture detector according to another embodiment of the present
disclosure. Enclosure cradle 70 is shown with an optional display 13, a device under test (“DUT")
sampling port 74, an optional DUT sampling port sealing surface 72, and an optional LED bar
graph 14. Sealing surface 72 provides pneumatic sealing for DUT 20 and enclosure cradle 70 and
permits DUT sampling port 74 to sample air from DUT 20 headphone jack or power port.

FIG. 8 depicts the moisture sensing apparatus from FIG. 7 with DUT 20 connected to DUT
air sampling port 74 and in contact with DUT sampling port sealing surface 72. The functioning of
the moisture sensing apparatus depicted in FIGS. 7 and 8 is as described above with respect to
the embodiments and alternative embodiments depicted in FIGS. 1-6.

In use, a device (for example, a portable electronic device) which may be suspected of
having moisture levels that could inhibit operation of the device (such as by being dropped in
water or other liquid, or by being exposed to high-humidity environments), is connected to
connector 12/74, which may be adapted to connect with one or more ports of the device under
test (DUT) (for example, a headphone or power jack).

In embodiments requiring user input to power up the moisture detector, the power switch
(for example, power switch 17) is then turned to the “on” position, which provides electrical power
to the device and its componentry. Alternate embodiments can detect when a DUT is connected
to the moisture detector and automatically power up. Controller 30 may be provided with
non-volatile memory in order to permanently store software control code.

After the moisture detector powers up, the user may then initiate the calibration mode,
such as by pressing calibration button 16 (which may be the same button as test switch 32), which
is shown schematically in Figs. 4-6. Alternate embodiments automatically initiate the calibration
mode, such as after a certain amount of time has lapsed after power up and/or when the moisture
detector senses that the connector 12/74 is connected to a DUT (such as in embodiments utilizing
a DUT moisture sensor 26 and a separate ambient moisture sensor 23) or is not connected to a

DUT (such as in embodiments utilizing a single moisture sensor).
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Controller 30 may determine whether to power up/down the moisture detector, to initiate a
calibration cycle, or to initiate a test cycle based on the type of input received from one or more
input buttons. For example, in one embodiment controller 30 samples electrical switch signal 44
(see FIG. 4) and invokes a timer circuit to measure the length of time the electrical switch 16/32 is
depressed. If the user holds the test and calibration button down for more than set duration (for
example, at least 1 second but less than 5 seconds), controller 30 determines that the user
desires to run an actual “test” routine in order to test for the presence of moisture in DUT 20. If the
user holds a test/calibration button down for more than, for example, 5 seconds, controller 30
determines that the user desires to run the “calibration” routine (or possibly to power down the
moisture sensor). The times indicated herein are presented for purposes illustration only; anyone
skilled in the art of microcontroller software control will understand such times can be easily
modified to meet user preference. Any combinations or subcombinations of these times can
provide the desired effect of using one common push button to achieve a calibration signal, a test
signal, and/or a power signal being sent to controller 30.

The moisture detector may also initiate a test cycle automatically after detecting
connection to a DUT 20.

Once the test mode has been initiated (which may occur before calibration in some
embodiments), pneumatic pump 27 is energized, for example, via pneumatic pump actuation
signal 40 derived from pneumatic pump control relay 28 and pneumatic pump control signal 39
that is driven from controller 30 under software control. Pneumatic pump 27 then pulls air through
DUT moisture sensor 26 and, in embodiments with a vacuum sensor 25, through vacuum sensor
25. A reduced pressure occurs in the pneumatic circuit with airflow 61. The reduced pressure
(which may be sensed by controller 30 via vacuum sensor 25 and vacuum sensor feedback signal
38) may be sampled and stored as a vacuum pressure value. DUT moisture sensor 26 may be
sampled and the sample value also stored via DUT relative humidity feedback signal 35. These
values may then be mathematically scaled using the correction factors derived from the
calibration routine. The scaled DUT moisture level (for example, relative humidity numerical
result) may then be electrically written across data bus 41 and displayed on display 13 as the DUT
relative humidity (“RHD”).

Controller 30 may also compute the difference between the room ambient relative
humidity and the corrected DUT moisture level, and that difference may be used to create a
look-up table in controller 30. Controller 30 may also provide an electrical signal across data bus

41 and may also display a scaled difference on LED bar graph 14. Thus, the moisture detecting
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apparatus 10 can determine the moisture level in a device under test 20 (for example, a portable
electronic device), which can be used for further diagnostic and/or repair purposes as desired.

Alternate embodiments of the present disclosure include a moisture detector similar to
moisture detector 10 depicted in FIGS. 4-5 without a 3-way valve 21. In one variation, actuation of
pneumatic pump 27 results in air flowing simultaneous through sensor 23 and sensor 26, similar
to if both circuits in valve 21 could be actuated simultaneously. In an alternate variation, sampling
circuits 21A and 21B are physically separate with each sensor having a separate pneumatic
pump and optional vacuum sensor. In this alternate variation, gas is drawn through sensor 23 with
one pneumatic pump, and gas is drawn through sensor 26 with another pneumatic pump.

Casing 15 is may be fabricated of, for example, a known polymer plastic, glass, or metal,
with suitable thickness and geometry to withstand handling by technicians or consumers. In
certain embodiments, casing 15 is made from light weight ABS polymer plastic for strength and
toughness. In other embodiments, casing 15 can be made of elastomeric material to withstand
handling from human oils and acids.

Moisture detector 10 may also be adapted to detect moisture in a variety of situations. For
example, moisture detector 10 can sample moisture in electronic devices, bulk materials

(including agricultural materials such as grain or seeds), in enclosed spaces such as walls, etc.

Various aspects of different embodiments of the present disclosure are expressed in
statements X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, and X12 as follows:

X1. A moisture detector, comprising: one or more moisture sensors; and a connector

operatively connected to the one or more moisture sensors, the connector adapted to connect to
an external port of an electronic device; wherein the one or more moisture sensors receive gas
moved from the electronic device and through the connector connected to the external port of the
electronic device, and wherein the one or more moisture sensors determine the presence of
moisture within the gas moved from the electronic device.

X2. A method, comprising: connecting a moisture detector with one or more moisture
sensors to an external port of an electronic device; and detecting moisture within the electronic
device with the one or more moisture sensors.

X3. A method, comprising: sampling gas from within an electronic device by
generating a low pressure region within the electronic device; detecting the moisture level within
the gas from the electronic device; detecting the level of low pressure generated; and generating

a modified moisture level output by modifying the measured moisture level using the detected
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level of low pressure.

X4. A method, comprising: sampling gas from within an electronic device by
generating a low pressure region within the electronic device; detecting the moisture level within
the gas from the electronic device; sampling ambient air from outside the electronic device;
detecting the moisture level within the ambient air; and calculating the moisture level within the
electronic device using the detected moisture level within the gas from the electronic device, and
the detected moisture level within the ambient air.

X5. An apparatus, comprising: means for connecting a moisture sensor to an
electronic device; means for moving gas from within the electronic device to the moisture sensor;
and means for detecting moisture in the gas.

X6. A device for detecting moisture in an electronic device substantially as described
herein with reference to the accompanying Figures.

X7. A method for detecting moisture in an electronic device substantially as described
herein with reference to the accompanying Figures.

X8. A method for manufacturing a moisture detector substantially as described herein
with reference to the accompanying Figures.

X9. A moisture detector, comprising: one or more moisture sensors; and a connector
operatively connected to the one or more moisture sensors, the connector adapted to connect to
an external port of an electronic device; wherein the one or more moisture sensors determine the
presence of moisture within the electronic device.

X10. A method, comprising: sampling gas from within an electronic device by
generating a low pressure region within the electronic device; measuring the moisture level within
the sampled gas; measuring the pressure of the sampled gas; and generating a moisture level
output by modifying the measured moisture level using information from the measured pressure
of the gas.

X111 A method, comprising: sampling gas from within an electronic device by
generating a low pressure region within a port of the electronic device; detecting the moisture
level within the sampled gas; sampling ambient air from outside the electronic device; detecting
the moisture level within the sampled ambient air; and calculating the moisture level within the
sampled gas using the detected moisture level within the sampled gas, and the detected moisture
level within the sampled ambient air.

X12. A moisture sensing apparatus, for example, an apparatus for determining the

presence of water for determining moisture levels in portable electronic devices that have been
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subjected or suspected of coming in contact with deleterious wetting agents comprising: a room
ambient moisture sensor means; a device under test (DUT) moisture sensor means; an
evacuation pump means; a pneumatic solenoid means; a vacuum pressure Sensor means; a
standardized sampling port means; a standardized restrictor for sampling room ambient air; a
standardized exhaust port for sampled air; a character display means; a LED bar graph display
means; a microprocessor controlled system to automatically control and calculate moisture

levels; a rechargeable DC battery powered means; an AC powered means; and a printer means.

Yet other embodiments include the features described in any of the previous statements
X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, and X12, as combined with
(i) one or more of the previous statements X1, X2, X3, X4, X5, X6, X7, X8, X9, X10,
X11, and X12,
(ii) one or more of the following aspects, or
(iii) one or more of the previous statements X1, X2, X3, X4, X5, X6, X7, X8, X9,

X10, X11, and X12 and one or more of the following aspects:

Means for moving gas from an electronic device to a moisture sensor.

Means for detecting moisture in gas from an electronic device.

Means for detecting moisture in the ambient air.

Means for modifying information related to the moisture in a gas from an electronic device
obtained by a moisture sensor..

Means for modifying information related to the moisture in a gas from an electronic device
with information related to the moisture in the ambient air.

Means for displaying information about the moisture in a gas from an electronic device.

Means for displaying information about the moisture in the ambient air.

Means for measuring the flow of a gas from an electronic device and/or ambient air past
one or more moisture sensors.

Means for selecting the flow of a gas from an electronic device or ambient air to one or
more moisture sensors.

Means for calibrating a device for measuring the moisture in a gas from an electronic
device.

A low pressure source connected to the one or more moisture sensors and adapted to
decrease pressure within the connector, and move gas from the connector to the one or more

moisture sensors.
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Wherein the low pressure source is one or more pumps.

A display connected to the one or more moisture sensors, the display displaying
information related to the presence of moisture within the electronic device after the connector
has been connected to a port of the electronic device.

Wherein the display displays information related to the relative humidity within the
electronic device.

A flow sensor adapted to detect the flow of gas near the one or more moisture sensors,
wherein the information related to the presence of moisture within the gas is modified with
information related to the flow of gas near the one or more moisture sensors.

The information related to the flow of gas near the one or more moisture sensors is
information related to the pressure of the gas.

An ambient air port connected to the one or more moisture sensors, wherein the one or
more moisture sensors receive air from the ambient air port and determine the presence of
moisture within the ambient air.

Wherein information related to the presence of moisture within the gas is modified with
information related to the presence of moisture within the ambient air.

A valve to selectively connect the connector and the ambient air port to the one or more
moisture sensors.

A first moisture sensor connected to the connector; a second moisture sensor connected
to the ambient air port; and a valve to selectively connect the first and second moisture sensors to
a low pressure source.

A low pressure source connected to the one or more moisture sensors and adapted to
decrease pressure within the connector, decrease pressure within the electronic device, and
move gas from the connector to the one or more moisture sensors.

Wherein the moisture detector includes a calibration cycle that actuates prior to receiving
gas from the electronic device.

Wherein the moisture detector includes a calibration cycle that actuates after receiving
gas from the electronic device.

Wherein the calibration cycle utilizes information related to the presence of moisture within
the ambient air.

Wherein connecting includes pneumatically connecting the moisture detector and the
interior of the electronic device.

Wherein detecting includes moving gas from the electronic device to the one or more
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moisture sensors.

Wherein moving gas is by a pneumatic pump.

Detecting the flow of gas near the one or more moisture sensors.

Wherein detecting the flow of gas includes detecting the pressure of the gas near the one
or more moisture sensors.

Decreasing pressure at the external port of an electronic device.

Determining the moisture level within the electronic device with the one or more moisture
Sensors.

Determining the relative humidity within the electronic device with the one or more
moisture sensors.

Determining whether the moisture within the electronic device exceeds a threshold.

Displaying information related to the moisture within the electronic device.

Displaying information related to the moisture in the gas from the electronic device.

Displaying information related to the modified moisture level.

Computing a moisture level within the electronic device using information obtained from
detecting moisture within the electronic device and detecting the flow of gas.

Sampling ambient air

Detecting moisture within the ambient air.

Sampling ambient air from outside the electronic device.

Detecting the moisture level within the ambient air.

Wherein detecting moisture within the electronic device and detecting moisture within the
ambient air are performed by a single moisture detector.

Facilitating detecting moisture within the ambient air while inhibiting detecting moisture
within the electronic device.

Facilitating detecting moisture within the electronic device while inhibiting detecting
moisture within the ambient air.

Facilitating detecting moisture within the ambient air while inhibiting detecting moisture
within the electronic device; and facilitating detecting moisture within the electronic device while
inhibiting detecting moisture within the ambient air;, wherein the two acts of facilitating are
performed at different times.

Wherein detecting moisture within the ambient air and detecting moisture within the
electronic device occur simultaneously.

Calibrating the one or more moisture sensors using information related to the moisture
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within the ambient air obtained from detecting moisture within the ambient air.

Modifying said displaying with information related to the moisture in the ambient air.

Modifying said displaying with information related to the flow of gas over the one or more
moisture sensors.

Calibrating the output from one or more moisture sensors.

Wherein calibrating is performed prior to detecting.

Wherein calibrating is performed after detecting.

Wherein generating a modified moisture level output includes modifying the measured
moisture level using the detected level of moisture in the ambient air.

Connecting a moisture sensor to an external port of the electronic device.

Generating a low pressure region within the moisture sensor.

Detecting the pressure of the gas within the moisture sensor.

Wherein calculating includes using the detected pressure of the gas.

Displaying the calculated moisture level.

A low pressure source connected to the one or more moisture sensors and adapted to
move gas from the connector to the one or more moisture sensors.

A flow sensor adapted to detect the flow of gas near the one or more moisture sensors.

The moisture level within the electronic device is calculated using information related to
the presence of moisture within the gas, information related to the presence of moisture within the
ambient air, and/or information related to the flow of gas near the one or more moisture sensors.

The flow sensor is a pressure sensor.

The information related to the flow of gas near the one or more moisture sensors is
information related to the pressure of the gas.

An ambient air port connected to the one or more moisture sensors.

One or more moisture sensors receive air from the ambient air port and determine the
presence of moisture within the ambient air.

A valve that selectively connects the connector and the ambient air port to the one or more
moisture sensors.

The information related to the flow of air near the one or more moisture sensors is
information related to the pressure of the air.

Moving gas from the electronic device to the one or more moisture sensors.

Detecting the pressure of the gas near the one or more moisture sensors.

Computing a moisture level within the electronic device.
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Computing a moisture level within the electronic device using information obtained from
determining the moisture level within the electronic device and/or detecting the flow of gas.

Computing a moisture level within the electronic device using information obtained from
detecting moisture within the electronic device and/or detecting moisture within the ambient air.

Facilitating detecting moisture within the ambient air while inhibiting detecting moisture
within the electronic device during a first time interval; and facilitating detecting moisture within the
electronic device while inhibiting detecting moisture within the ambient air during a second time
interval different from the first time interval.

Wherein computing a moisture level includes using information obtained from detecting
the flow of gas.

Displaying the computed moisture level.

Measuring the moisture level within the sampled ambient air.

Wherein generating a moisture level output includes modifying the measured moisture
level using information from the measured moisture level of the ambient air.

Displaying information related to the modified moisture level of the gas.

Detecting the pressure of the sampled gas.

Displaying the calculated moisture level to a user.

Wherein the room ambient moisture sensor is used to determine room ambient moisture
levels.

Wherein the DUT moisture sensor is used to determine moisture level in a portable
electronic device.

Wherein the evacuation pump is used to pull air from room ambient air.

Wherein the pneumatic solenoid is a 3-way pneumatic solenoid used to pneumatically
switch out pneumatic sampling circuits.

Wherein the vacuum pressure sensor is used to determine vacuum pressure for
mathematical scaling purposes.

Wherein the evacuation pump is used to pull air from inside a portable electronic device.

Wherein the standardized sampling port is used to interface with the headphone jack of
portable electronic devices to permit air sampling to occur.

Wherein the standardized restrictor is used to pneumatically mimic the standardized
sampling port for exact correction factor calculations.

Wherein the evacuation pump is used to pull air from inside a portable electronic device.

Wherein the character display is used to display the moisture levels of ambient air and the
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air sampled in a portable electronic device.

Wherein the LED bar graph is used to graphically display the relative difference of room
ambient moisture and portable electronic device moisture from air sampled inside a portable
electronic device.

Wherein the microcontroller is used to control electronic functionality.

Wherein the microcontroller is used to compute room ambient and device under test
moisture levels.

Wherein the microcontroller is used to compute scaling factors for moisture levels in
portable electronic devices due to mass transport evaporation.

Wherein the rechargeable battery operated means is used to make apparatus portable.

Wherein the AC powered means is used to make apparatus rechargeable and longer
lasting.

Wherein the printer means is used to provide the user with a printed moisture level record.

Wherein standardized exhaust port is located diametrically opposite and a minimum of 3
inches from that of the DUT or ambient air sampling port.

Wherein the microprocessor automatically samples moisture sensors and computes a

correction factor during active (airflow) conditions.

Reference systems that may be used herein can refer generally to various directions (for
example, upper, lower, forward and rearward), which are merely offered to assist the reader in
understanding the various embodiments of the disclosure and are not to be interpreted as limiting.
Other reference systems may be used to describe various embodiments.

While examples, one or more representative embodiments and specific forms of the
disclosure have been illustrated and described in detail in the drawings and foregoing description,
the same is to be considered as illustrative and not restrictive or limiting. The description of
particular features in one embodiment does not imply that those particular features are
necessarily limited to that one embodiment. Some or all of the features of one embodiment can be
used in combination with some or all of the features of other embodiments as would be
understood by one of ordinary skill in the art, whether or not explicitly described as such. One or
more exemplary embodiments have been shown and described, and all changes and

modifications that come within the spirit of the disclosure are desired to be protected.
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What is claimed is:

1. A moisture detector, comprising:

one or more moisture sensors; and

a connector operatively connected to the one or more moisture sensors, the connector
adapted to connect to an external port of an electronic device;

wherein the one or more moisture sensors receive gas moved from the electronic device
and through the connector connected to the external port of the electronic device, and

wherein the one or more moisture sensors determine the presence of moisture within the
gas moved from the electronic device.

2. The moisture detector of claim 1, comprising:

a low pressure source connected to the one or more moisture sensors and adapted to

decrease pressure within the connector, and
move gas from the connector to the one or more moisture sensors.

3. The moisture detector of claim 2, wherein the low pressure source is one or more
pumps.

4. The moisture detector of claims 1, 2 or 3, comprising:

a display connected to the one or more moisture sensors, the display displaying
information related to the presence of moisture within the electronic device after the connector
has been connected to a port of the electronic device.

5. The moisture detector of claim 4, wherein the display displays information related
to the relative humidity within the electronic device.

6. The moisture detector of claim 4, comprising:

a low pressure source connected to the one or more moisture sensors and adapted to

decrease pressure within the connector, and
move gas from the connector to the one or more moisture sensors.

a flow sensor adapted to detect the flow of gas near the one or more moisture sensors,
wherein the information related to the presence of moisture within the gas is modified with
information related to the flow of gas near the one or more moisture sensors.

7. The moisture detector of claim 6, wherein the flow sensor is a pressure sensor and
the information related to the flow of gas near the one or more moisture sensors is information

related to the pressure of the gas.
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8. The moisture detector of claim 1, comprising:

an ambient air port connected to the one or more moisture sensors,

wherein the one or more moisture sensors receive air from the ambient air port and
determine the presence of moisture within the ambient air.

9. The moisture detector of claim 8, wherein information related to the presence of
moisture within the gas is modified with information related to the presence of moisture within the
ambient air.

10. The moisture detector of claim 8, comprising:

a valve to selectively connect the connector and the ambient air port to the one or more
moisture sensors.

11. The moisture detector of claim 8, comprising:

a first moisture sensor connected to the connector;

a second moisture sensor connected to the ambient air port; and

a valve to selectively connect the first and second moisture sensors to a low pressure
source.

12. The moisture detector of claims 8, 9, 10 or 11, comprising:

a display connected to the one or more moisture sensors, the display displaying
information related to the presence of moisture within the electronic device after the connector
has been connected to a port of the electronic device.

13. The moisture detector of claim 12, wherein the display displays information related
to the relative humidity within the electronic device.

14. The moisture detector of claim 12, comprising:

a low pressure source connected to the one or more moisture sensors and adapted to

decrease pressure within the connector,
decrease pressure within the electronic device, and
move gas from the connector to the one or more moisture sensors.

a flow sensor adapted to detect the flow of gas near the one or more moisture sensors,
wherein the information related to the presence of moisture within the gas is modified with
information related to the flow of gas near the one or more moisture sensors.

15. The moisture detector of claim 14, wherein the flow sensor is a pressure sensor
and the information related to the flow of gas near the one or more moisture sensors is information

related to the pressure of the gas.
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16. The moisture detector of claim 1, wherein the moisture detector includes a
calibration cycle that actuates prior to receiving gas from the electronic device.

17. The moisture detector of claim 1, wherein the moisture detector includes a
calibration cycle that actuates after receiving gas from the electronic device.

18. The moisture detector of claims 16 or 17, comprising:

an ambient air port connected to the one or more moisture sensors,

wherein the one or more moisture sensors receive air from the ambient air port and
determine the presence of moisture within the ambient air; and

wherein the calibration cycle utilizes information related to the presence of moisture within
the ambient air.

19. The moisture detector of claim 18, comprising:

a valve to selectively connect the connector and the ambient air port to the one or more
moisture sensors.

20. The moisture detector of claim 18, comprising:

a first moisture sensor connected to the connector;

a second moisture sensor connected to the ambient air port; and

a valve to selectively connect the first and second moisture sensors to a low pressure
source.

21. The moisture detector of claims 16, 17, 19 or 20, comprising:

a low pressure source connected to the one or more moisture sensors and adapted to

decrease pressure within the connector,
decrease pressure within the electronic device, and
move gas from the connector to the one or more moisture sensors.

a flow sensor adapted to detect the flow of gas near the one or more moisture sensors,
wherein information related to the presence of moisture within the gas is modified with information
related to the flow of gas near the one or more moisture sensors.

22. The moisture detector of claim 21, wherein the flow sensor is a pressure sensor
and the information related to the flow of gas near the one or more moisture sensors is information

related to the pressure of the gas.
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23. The moisture detector of claim 21, comprising:

a display connected to the one or more moisture sensors, the display displaying
information related to the presence of moisture within the electronic device after the connector
has been connected to a port of the electronic device.

24. The moisture detector of claim 23, wherein the display displays information related
to the relative humidity within the electronic device.

25. A method, comprising:

connecting a moisture detector with one or more moisture sensors to an external port of
an electronic device; and

detecting moisture within the electronic device with the one or more moisture sensors.

26. The method of claim 25, wherein said connecting includes pneumatically
connecting the moisture detector and the interior of the electronic device.

27. The method of claim 26, wherein said detecting includes moving gas from the
electronic device to the one or more moisture sensors.

28. The method of claim 27, wherein said moving gas is by a pneumatic pump.

29. The method of claim 27, comprising:

detecting the flow of gas near the one or more moisture sensors.

30. The method of claim 29, wherein said detecting the flow of gas includes detecting
the pressure of the gas near the one or more moisture sensors.

31. The method of claims 25, 26, 27, 28, 29 or 30, comprising:

decreasing pressure at the external port of an electronic device.

32. The method of claim 25, wherein said detecting moisture within the electronic
device includes determining the moisture level within the electronic device with the one or more
moisture sensors.

33. The method of claim 25, wherein said detecting includes determining the relative
humidity within the electronic device with the one or more moisture sensors.

34. The method of claims 25, 32 or 33, comprising:

determining whether the moisture within the electronic device exceeds a threshold.

35. The method of claim 34, comprising:

displaying information related to the moisture within the electronic device.

36. The method of claims 32 or 33, comprising:

displaying information related to the moisture within the electronic device.
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37. The method of claims 32, 33 or 35, wherein said detecting includes moving gas
from the electronic device to the one or more moisture sensors, said method comprising:

detecting the flow of gas near the one or more moisture sensors;

computing a moisture level within the electronic device using information obtained from

said detecting moisture within the electronic device and
said detecting the flow of gas.

38. The method of claim 25, comprising:

sampling ambient air; and

detecting moisture within the ambient air.

39. The method of claim 38, wherein said detecting moisture within the electronic
device and said detecting moisture within the ambient air are performed by a single moisture
detector.

40. The method of claim 39, comprising:

facilitating said detecting moisture within the ambient air while inhibiting said detecting
moisture within the electronic device.

41. The method of claim 39, comprising:

facilitating said detecting moisture within the electronic device while inhibiting said
detecting moisture within the ambient air.

42. The method of claim 39, comprising

facilitating said detecting moisture within the ambient air while inhibiting said detecting
moisture within the electronic device; and

facilitating said detecting moisture within the electronic device while inhibiting said
detecting moisture within the ambient air;

wherein said two acts of facilitating are performed at different times.

43. The method of claim 38, wherein said detecting moisture within the ambient air and
said detecting moisture within the electronic device occur simultaneously.

44, The method of claim 38, comprising:

calibrating the one or more moisture sensors using information related to the moisture
within the ambient air obtained from said detecting moisture within the ambient air.

45. The method of claim 38, 39, 40, 41, 42, 43 or 44, comprising:

displaying information related to the moisture in the gas from the electronic device.

46. The method of claim 45, comprising:

modifying said displaying with information related to the moisture in the ambient air.
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47. The method of claim 45, comprising:

modifying said displaying with information related to the flow of gas over the one or more
moisture sensors.

48. The method of claim 25, comprising;

calibrating the output from one or more moisture sensors.

49. The method of claim 48, wherein said calibrating is performed prior to said
detecting.

50. The method of claim 48, wherein said calibrating is performed after said detecting.

51. A method, comprising:

sampling gas from within an electronic device by generating a low pressure region within
the electronic device;

detecting the moisture level within the gas from the electronic device;

detecting the level of low pressure generated; and

generating a modified moisture level output by modifying the measured moisture level
using the detected level of low pressure.

52. The method of claim 51, comprising:

sampling ambient air from outside the electronic device; and

detecting the moisture level within the ambient air;

wherein said generating a modified moisture level output includes modifying the
measured moisture level using the detected level of moisture in the ambient air.

53. The method of claims 51 or 52, comprising:

displaying information related to the modified moisture level to a user.

54. A method, comprising:

sampling gas from within an electronic device by generating a low pressure region within
the electronic device;

detecting the moisture level within the gas from the electronic device;

sampling ambient air from outside the electronic device;

detecting the moisture level within the ambient air; and

calculating the moisture level within the electronic device using

the detected moisture level within the gas from the electronic device, and

the detected moisture level within the ambient air.
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55. The method of claim 54, comprising:

connecting a moisture sensor to an external port of the electronic device;

generating a low pressure region within the moisture sensor; and

detecting the pressure of the gas within the moisture sensor;

wherein said calculating includes using the detected pressure of the gas.

56. The method of claims 54 or 55, comprising:

displaying the calculated moisture level to a user.

57. An apparatus, comprising:

means for connecting a moisture sensor to an electronic device;

means for moving gas from within the electronic device to the moisture sensor; and

means for detecting moisture in the gas.

58. A device for detecting moisture in an electronic device substantially as described
herein with reference to the accompanying Figures.

59. A method for detecting moisture in an electronic device substantially as described
herein with reference to the accompanying Figures.

60. A method for manufacturing a moisture detector substantially as described herein

with reference to the accompanying Figures.
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