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(54) PRESSURE SENSOR ASSEMBLY

(57) A pressure sensor assembly having a sensor
unit, a pressure port, and an electrical connector. The
sensor unit may include a printed circuit board (PCB), a
pressure sensor, a support, and a media isolation layer.
The PCB may have a first side and an opposite second
side, where the pressure sensor may be secured to the
first side. The support may also be secured to the first
side of the PCB and may circumferentially surround the
pressure sensor and/or may define a media sensing
opening. The media isolation layer (e.g., a gel or other
material) may be provided in the media sensing opening
and encase the pressure sensor, where the media iso-
lation layer may transfer a pressure provided by the me-
dia in the pressure port to the pressure sensor and may
act as a barrier between the media and the pressure sen-
sor.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to United
States Application Serial No. 14/986,574 filed December
31, 2015 and entitled "PRESSURE SENSOR ASSEM-
BLY," which is incorporated herein by reference as if re-
produced in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates generally to sen-
sors, and more particularly to pressure sensor assembly
structures.

BACKGROUND

[0003] Sensors are commonly used today to sense en-
vironmental parameters such as pressure, temperature,
humidity, flow, thermal conductivity, gas concentration,
light, magnetic fields, electric fields, as well as many other
environmental parameters. Such sensors are used in a
wide variety of applications including, for example, med-
ical applications, flight control applications, industrial
process applications, combustion control applications,
weather monitoring applications, water metering appli-
cations, as well as many other applications.

SUMMARY

[0004] The present disclosure relates generally to sen-
sors, and more particularly to pressure sensor assem-
blies. In one example, a pressure sensor assembly may
include a sensor unit, a pressure port, and an electrical
connector. The sensor unit may have a pressure input
port on a first side of the sensor unit. Further, the sensor
unit may include a printed circuit board (PCB), a pressure
sensor including a pressure sense element, a support,
and a media isolation layer. The PCB may have a first
side and an opposite second side, where the pressure
sensor may be secured to the first side of the PCB. The
support may be secured to the first side of the PCB and
may circumferentially surround the pressure sensor
and/or may define a media sensing opening. The support
may be a gel ring. In some cases, the support may include
one or more apertures that are configured to receive one
or more components other than the pressure sensor that
are attached to the first side of the printed circuit board.
The media isolation layer (e.g., a gel or other material)
may be provided in the media sensing opening and en-
case the pressure sensor, where the media isolation lay-
er may transfer a pressure provided by the media in the
pressure port to the pressure sensor and may act as a
barrier between the media and the pressure sensor.
[0005] In some instances, the pressure port may have
an external side and an internal side and may define a
fluid path extending between the external and internal

sides. In some cases, the support may be secured to or
secured relative to the internal side of the pressure port
such that the fluid path of the pressure port may be in
fluid communication with the media isolation layer in the
media sensing opening. A seal may be situated between
the support and the pressure port.
[0006] In some instances, the electrical connector may
include a mechanical connector and one or more elec-
trical terminals. In some cases, at least one of the multiple
electrical terminals may be electrically connected to an
output of the sensor unit.
[0007] The preceding summary is provided to facilitate
an understanding of some of the innovative features
unique to the present disclosure and is not intended to
be a full description. A full appreciation of the disclosure
can be gained by taking the entire specification, claims,
drawings, and abstract as a whole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The disclosure may be more completely under-
stood in consideration of the following description of var-
ious illustrative embodiments of the disclosure in con-
nection with the accompanying drawings, in which:

FIG. 1 is a schematic perspective view of an illustra-
tive sensor assembly;
FIG. 2 is a schematic view of the illustrative sensor
assembly of FIG. 1 viewed from a pressure port side
of the sensor assembly;
FIG. 3 is a schematic view of the illustrative sensor
assembly of FIG. 1 viewed from an electrical con-
nector side of the sensor assembly;
FIG. 4 is a schematic cross-sectional view of the il-
lustrative sensor assembly of FIG. 1, taken along
line 4-4 in FIG. 3;
FIG. 5 is a schematic exploded perspective view of
the illustrative sensor assembly of FIG. 1;
FIG. 6 is a schematic perspective view of an illustra-
tive sensor unit;
FIG. 7 is a schematic bottom side view of the illus-
trative sensor unit of FIG. 6;
FIG. 8 is a schematic cross-sectional view of the il-
lustrative sensor unit of FIG. 6, taken along line 8-8
in FIG. 7; and
FIG. 9 is a flow diagram showing steps of an illus-
trative fabrication process for an illustrative sensor
assembly.

[0009] While the disclosure is amenable to various
modifications and alternative forms, specifics thereof
have been shown by way of example in the drawings and
will be described in detail. It should be understood, how-
ever, that the intention is not to limit aspects of the dis-
closure to the particular embodiments described herein.
On the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and
scope of the disclosure.
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DESCRIPTION

[0010] The following description should be read with
reference to the drawings wherein like reference numer-
als indicate like elements throughout the several views.
The description and drawings show several embodi-
ments which are meant to be illustrative of the disclosure.
[0011] Referring to the Figures, and in one illustrative
embodiment, a sensor assembly 10 may include a sensor
unit 20 having a first side 20a and a second side 20b, a
pressure port 110 on the first side 20a of the sensor unit
20, and an electrical connector 120 on the second side
20b of the sensor unit 20, as best depicted in FIGS. 1-6.
In some instances, pressure port 110 may be mechani-
cally connected to sensor unit 20. At a first end 120a,
electrical connector 120 may be mechanically and elec-
trically connected to sensor unit 20 and at a second end
120b, the electrical connector 120 may mechanically and
electrically connect to a cable harness or other device
(not shown) that is configured to receive an output of the
sensor unit 20.
[0012] It is contemplated that sensor assembly 10 may
be any suitable type of sensor assembly. For example,
sensor assembly 10 may be a pressure sensor assembly,
a humidity sensor assembly, a force sensor assembly, a
pressure switch assembly, a light sensor assembly, a
gas concentration sensor assembly, a magnetic or elec-
trical field sensor assembly, a conductivity sensor as-
sembly, or another other suitable sensor assembly.
[0013] Figures 2 and 3 depict a first end 10a and a
second end 10b of the sensor assembly 10. The first end
10a of the sensor assembly 10 may be configured to be
mechanically connectable to a device having a media to
be measured. The second end 10b of the sensor assem-
bly 10 may be configured to be mechanically and elec-
trically connected to a device configured to receive an
output of the sensor unit 20.
[0014] As best shown in Figures 1, 2 and 4, the pres-
sure port 110 of the sensory assembly 10 may at least
partially define a fluid path 34 that extends from an ex-
ternal side of the pressure port 110 to an internal side of
the pressure port (e.g. to a media isolation layer 38 of
the sensor unit 20), where the media isolation layer may
cover or encase the sensor 22 within a media isolation
opening 52 (e.g., a media sensing opening) of a support
32 forming a pressure input port 54 of the sensor unit 20,
as shown in Figure 4 for example). In some cases, the
pressure port 110 may include threads 114 and/or other
connecting configuration for mechanically connecting the
pressure port 110 and/or the sensor assembly 10 to one
or more device having a fluid to be measured. Although
pressure port 110 may be depicted as having a male-
type connector, the pressure port may be configured with
a female-type connector with threads or other connector
configuration on an interior surface of the pressure port
110.
[0015] As best shown in Figures 1 and 3, the electrical
connector 120 may have an electrical connector body

124 (e.g., a housing) with a first end 124a and a second
end 124b, a mechanical connector 130, and one or more
electrical terminals 122. In one example, one or more of
the electrical terminals 122 may be exposed at first end
124a of electrical connector body 124 and one or more
of the electrical terminals 122 may be exposed at second
end 124b of electrical connector body 124.
[0016] Figure 4 depicts a cross-section of the illustra-
tive sensor assembly 10 taken along line 4-4 in Figure
3. As shown in Figure 4, the pressure port 110 may in-
clude walls 112 that extend around the sensor unit 20
and the first end 124a of the electrical connector body
124. Alternatively, or in addition, the sensor assembly 10
may include a walls and/or a housing separate from the
pressure port 110 that may surround and/or mechanically
connect to one or more of the electrical connector 120,
the sensor unit 20, and the pressure port 110.
[0017] The pressure port 110 and/or the walls 112 may
be made out of any material. For example, the pressure
port 110 and/or the walls 112 may be made out of brass,
aluminum, stainless steel, plastic or any other suitable
material. In some cases, at least a portion of the pressure
port 110 (e.g., a portion of the pressure port 110 that may
be connected to a support 32 or other portion of the pres-
sure port) may have a textured surface or non-textured
surface, where the textured surface may facilitate adher-
ing pressure port 110 to the support 32 and may be
formed from one or more processes including, for exam-
ple, an abrasive etch, grit blasting, a chemical etch, a
laser etch, machining, and/or any other suitable texturing
technique. In one example, the support 32 may be se-
cured to or secured relative to an internal side of the
pressure port 110 (e.g., to or relative to a shoulder or
other portion of the internal side of the pressure port 110)
such that the fluid path 34 of the pressure port 110 is in
fluid communication with the media isolation layer 38.
[0018] The illustrative sensor unit 20 may rest against
the pressure port 110, as shown in Figure 4. In some
cases, the pressure port 110 may include an indent or
an indent/recess 116 (e.g., for receiving an o-ring 36, or
at least part of the o-ring 36, for receiving a different type
of seal, and/or for one or more other purposes). O-ring
36 may be utilized to create a good seal between the
sensor unit 20 and the pressure port 110. Alternatively,
the pressure port 110 may not include an indent/recess
116 and/or one or more other features may be used rather
than the o-ring 36 to create a good seal between the
sensor unit 20 and the pressure port 110. The o-ring 36
may form a face seal with the pressure port 110, as
shown, and/or a radial seal along an outer diameter of
the support 32 as desired. In addition to, or as an alter-
native to, utilizing the o-ring 36, a gasket, an adhesive
joint, or other type of seal may be used to create a seal
between the sensor unit 20 and the pressure port 110.
These are just some examples.
[0019] As best shown in Figure 4, the sensor unit 20
may include a thick film printed ceramic or a printed circuit
board (PCB) 24 (e.g., a PCB made, at least in part, of
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FR4 laminate and/or other material), a sensor 22 (e.g.,
a pressure sensor with a pressure sense element, or oth-
er sensor having a sense element) connected to the PCB,
a media isolation layer 38, and a support 32. The sensor
22 may be back-side mounted on a first side 24a of the
PCB 24 and may be configured to perform top-side (of
the sense die) sensing. In a pressure sensor, top-side
sensing may be when a sensed media either directly or
indirectly (e.g., through a media isolation layer or other
intermediary) interacts with a top-side of a sensor 22,
where a back- or bottom-side of the sensor 22 is etched
inward toward the top-side to form a sensing diaphragm.
The media isolation layer 38 may cover or substantially
cover the sensor 22 such that media in the fluid path 34
does not directly contact the sensor 22 itself.
[0020] The support 32 may entirely, or at least partially,
extend around the media isolation layer 38 and may be
connected to the first side 24a of the PCB 24. Additionally,
or alternatively, the support 32 may cover at least a ma-
jority of the first side 24a of the PCB 24. In some cases,
the support 32 may be attached to at least a majority of
the first side 24a of the PCB 24 to provide additional
support that adds structural integrity to the sensor unit
20. The support 32 may be made from any type of ma-
terial. In one example, the support 32 may be made from
a plastic, a metal, a ceramic and/or any other suitable
material.
[0021] Back-side mounting the sensor 22 to the first
side 24a of the PCB 24 may facilitate creating a robust
sensor unit 20, where the first side 24a (e.g., front side)
may be facing the fluid path 34. In one example, back-
side mounting the sensor 22 to the first side 24a of the
PCB 24 may create a more robust sensor unit 20 because
any sensed media acting on the sensor 22 acts to push
the sensor 22 against the PCB 24. Additionally, such a
configuration may allow for a smaller sensor 22 when
compared to sensor units in which a sensor 22 is mounted
to a second side of the PCB that faces away from the
fluid path. Such a smaller sensor 22 may be possible, at
least in part, because less sense element surface area
is needed to attached the sensor 22 to PCB 24 when the
sense element is connected to a first side 24a of the PCB
24 facing the fluid path due to forces from the fluid path
34 pushing the sense element into the PCB 24 instead
of pushing the sense element away from the PCB 24.
[0022] Although the sensor 22 may be described here-
in as being back-side mounted to the first side 24a of the
PCB 24, it is contemplated that the sensor 22 may be
mounted relative to the PCB 24 in one or more other
configurations. For example, the sensor 22 may be
mounted to the second side 24b of the PCB 24. Also, the
sensor 22 may be front side mounted, and/or the sensor
22 may be mounted in any other suitable manner.
[0023] The sensor 22 may be electrically connected to
PCB 24 in any manner. In one example, the sensor 22
may be electrically connected to the PCB 24 via wire
bonds, bump bonds, and/or in any other suitable manner.
[0024] When the sensor 22 is configured to sense a

pressure in the fluid path 34, the sensor 22 may be ar-
ranged to sense an absolute pressure, as shown in Fig-
ure 4, where there may be a vacuum on the back side of
the sensor 22 (e.g. between the sensor 22 and the PCB
24). Alternatively, the sensor 22 may be configured in
the sensor unit 20 as a gage pressure sensor, where a
pressure of sensed media in the fluid path 34 is refer-
enced against an atmospheric pressure or other refer-
ence pressure. In such a gage pressure sensor, the PCB
24 may include an opening extending through the PCB
24 (e.g., extend through the PCB 24 from the first side
24a to the second side 24b of the PCB 24) to allow a
reference pressure to reach the back side of the sensor
22. Example sensors may include, but are not limited to,
those described in U.S. patents: 7,503,221; 7,493,822;
7,216,547; 7,082,835; 6,923,069; 6,877,380, and U.S.
patent application publications: 2010/0180688;
2010/0064818; 2010/00184324; 2007/0095144; and
2003/0167851, all of which are hereby incorporated by
reference.
[0025] The media isolation layer 38 may be any type
of material configured to transfer a pressure or changes
in pressure caused by a sense media in the fluid path 34
to the sensor 22, while providing a barrier between the
sensor 22 and the media in the fluid path 34. In one ex-
ample, the media isolation layer 38 may be a gel material
layer (e.g., a non-compressible material) or other mate-
rial. In the example shown, the sensor 22 and/or the me-
dia isolation layer 38 may be surrounded by the support
32. The support 32 may be connect to the PCB 24 and
provide support to the PCB 24 while maintaining the me-
dia isolation layer 38 in a position over the sensor 22.
[0026] The electrical connector 120 may mechanically
and/or electrically connect to the sensor unit 20. In one
example, as best shown in Figure 4, the electrical con-
nector body 124 of the electrical connector 120 may abut
the second side 24b of the PCB 24. In the example
shown, the electrical connector body 124 may provide
support to the PCB 24 against forces produced by the
media in the fluid path 34 acting upon the sensor 22 and
PCB 24. As shown in Figure 4, the support from the elec-
trical connector body 124 on the second side 24b of the
PCB 24 may align with support on the first side 24a of
the PCB 24 from the support 32 such that the PCB 24
may be sandwiched between the electrical connector
body 124 and the support 32. This configuration may help
support the PCB 24 and reduce stress at the sensor 22.
It is contemplated that the support acting on the PCB 24
may be sufficient such that a pressure source exerting a
pressure of 1, 2, 4, 8, 10, 20, 40, 50, 100, 1000, 2000,
5000 PSI or more on the sensor 22 and/or PCB 24 does
not affect the accuracy of the output of the sensor as-
sembly 10, by, for example more than 0.01 percent, 0.1
percent, 1 percent, 5 percent, 10 percent or more, as
desired.
[0027] Illustratively, the support applied to the PCB 24
by the electrical connector 120 and/or the support 32 may
be configured or shaped to distribute forces that may be
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applied to PCB 24 such that the PCB 24 may remain
sufficiently flat so as to cause less than a particular per-
centage error in the output of sensor 22 when a pressure
is applied to the sensor 22. The particular percentage
error may be ten (10) percent (%) or less error in the
output of sensor 22, or another desirable limit of error
including, but not limited to, less than .001%, 0.01%,
0.1%, 1.0%, 2.0%, 5.0%, 10.0%, or 20.0%.
[0028] In the example shown, the walls 112 of the pres-
sure port 110 may receive the electrical connector 120.
An o-ring 126 may be received in and/or at the first end
124a of the electrical connector body 124 to create a seal
between the electrical connector body 124 and the walls
112 of the pressure port 110. In some cases, to create a
mechanical connection between the pressure port 110,
the sensor unit 20, and the electrical connector 120, the
walls 112 of the pressure port may be formed (e.g., bent,
crimped, etc.) around the electrical connector body 124
of the electrical connector 120. Such forming of the walls
112 may compress the o-rings 36, 126 to create environ-
mental and pneumatic seals in the sensor assembly 10.
[0029] Figure 5 is an exploded perspective view of the
sensor assembly 10. As is shown in Figure 5, the sensor
22 may include an application specific integrated circuit
(ASIC) 40. The ASIC 40 may be attached to the first side
24a of the PCB 24. The ASIC 40 may be electrically con-
nected to the PCB 24 via wire bonds, bump bonds, elec-
trical terminals, and/or any other suitable electrical con-
nections.
[0030] In some cases, an attach or adhesive 26 may
be used to mechanically and/or electrically connect one
or more of the sensor 22, the ASIC 40 and the support
32 to the first side 24a of the PCB 24. The adhesive 26
may be a single piece or layer of adhesive, or may include
two or more pieces or layers of adhesive. Adhesive layer
26 may be any adhesive capable of facilitating assembly
of sensor assembly 10, such as an epoxy adhesive or
other similar or different adhesives. Illustrative example
adhesives may include, but are not limited to, an adhesive
having the ingredients of at least Bisphenol-A type epoxy
resin, Diglycidyl ether of neopentyl glycol, cycloaliphat-
ic/aliphatic amine, aluminum oxide, carbon black, and
amorphous silicon dioxide; an adhesive having the in-
gredients of epoxy phenol novalac (25%-50% by weight),
aluminum powder (10%-25% by weight), flexibilizer
epoxy resin (10%-25% by weight), curing agent (2.5%-
10% by weight), siloxane treated silicon dioxide (2.5%-
10% by weight), silicon dioxide, chemically prepared (≤
2.5% by weight), and curing agent (≤ 2.5% by weight);
and an adhesive having the ingredients of epoxy resin
(70%-90% by weight), non-volatile amide (10%-30% by
weight) and amorphous silica (1%-5% by weight), or oth-
er suitable adhesives as desired.
[0031] The support 32 may include a first side 32a and
a second side 32b. The second side 32b of the support
32, as shown in Figure 5, may include one or more align-
ment features 42 (e.g., two pins or other number and/or
type of alignment features) extending toward the PCB

24. Each alignment feature 42 may extend into and/or
through an opening 44 in the PCB 24. In one example,
the alignment features 42 may facilitate aligning the sup-
port 32 with the PCB such that the sensor 22 and the
ASIC 40, both connected to the first side 24a of the PCB
24, may be received in corresponding openings 52, 48
in the support 32. Further, the support 32 may include
one or more other indentations or recesses which may
facilitate the manufacturing and/or stability of the support
32.
[0032] The PCB 24 may include one or more process-
ing electronics and/or compensation circuitry connected
to or on the second side 24b of the PCB 24, as best
shown in Figure 5. Such processing electronics may be
electrically connected to the sensor 22 and/or electrical
terminals 92 to process electrical signals from the sensor
22 and/or to transfer outputs from the sensor 22 to elec-
trical terminals 122 of the electrical connector 120.
[0033] In some instances, the PCB 24 may include cir-
cuitry that may be configured to format the one or more
output signals provided by the sensor 22 into a particular
output format. For example, circuitry of the PCB 24 (e.g.,
circuitry on one or more of the first side 24a and the sec-
ond side 24b of the PCB 24) may be configured to format
the output signal provided by sensor 22 into a ratio-metric
output format, a current format, a digital output format
and/or any other suitable format. In some cases, the cir-
cuitry of the PCB 24 may be configured to regulate an
output voltage. Circuitry on the PCB 24 for providing a
ratio-metric (or other) output may include traces and/or
other circuitry that may serve as a conduit to test pads,
and/or for providing the ratio-metric (or other) output to
electrical connector 120, where the circuitry does not
necessary reformat the output.
[0034] In some cases, the electrical connector 120 may
include one or more connectors 128 (e.g., compliant pins,
solder pins (e.g., with a thick film printed ceramic or in
other instances), and/or other connectors) configured to
mechanically and/or electrically engage the PCB 24.
Connectors 128 may be connected to the electrical con-
nector body 124 in any manner; for example, connectors
128 may be insert molded in the electrical connector body
124. The one or more connectors 128 may include a com-
pliant pin that may be configured to mechanically engage
and electrically connect to an electrical terminal 92 of the
PCB 24. Compliant pins are discussed in greater depth
in U.S. Patent No. 7, 458, 274, issued on December 2,
2008 to Lamb et al. and titled PRESSURE SENSOR IN-
CORPORATING A COMPLIANT PIN, which is hereby
fully incorporated by reference. In instances when the
electrical terminal 92 may be an opening extending
through the PCB 24 from the first side 24a to the second
side 24b, or an opening extending at least partially
through the PCB 24, and the connectors 128 extend
through the PCB 24, the support 32 may include one or
more connector openings 46 that align with and may be
configured to receive connectors 128 (e.g., compliant
pins) extending through the PCB 24 (see Figure 8).
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[0035] Figures 6-8 depict various views of the sensor
unit 20. Figure 6 is a perspective view of the sensor unit
20, showing the second side 24b of the PCB 24. As can
be seen, and in some cases, when the support 32 is
supporting the PCB 24, the alignment features 42 may
extend into and/or through openings 44 in the PCB 24.
Figure 7 is a view of the sensor unit 20 in Figure 6 from
the first side 32a of the support 32. As can be seen from
Figures 6 and 7, when the alignment features 42 are
aligned and inserted into the openings 44 in the PCB 24,
the sensor 22 connected to the first side 24a of the PCB
24 may align with the sensor opening 52. Further, the
ASIC 40 connected to the first side 24a of the PCB 24
may align with the ASIC opening 48. Also, the electrical
terminals 92 and associated openings of the PCB 24 may
align with the connector openings 46 of the support 32.
In some cases, the support 32 may include one or more
structural features (e.g., indents/recesses 50) that may
facilitate manufacturing, improving stability of, and/or re-
ducing material used in the support 32. Additionally, or
alternatively, the support 32, as referred to above, may
define one or more other apertures, recesses, or indents
configured to receive one or more other component ex-
tending from the first side 24a of the PCB 24.
[0036] Figure 8 is a cross-section of the sensor unit 20
of Figure 6 taken along line 8-8 in Figure 7. Figure 8
further depicts the alignment of openings of the electrical
terminals 92 of the PCB 24 with the connector openings
46 of the support 32. The opening of the electrical termi-
nals 92 may have a diameter D1 and the connector open-
ing 46 of the support 32 may have a diameter D2. In some
cases, the diameter D2 of the connector opening 46 may
be greater than the diameter D1 of the electrical terminal
92 such that the connectors 128 may mechanically en-
gage the opening of the electrical terminal 92, but be
spaced from walls of connector opening 46. However,
the relative size configuration depicted in Figure 8 of di-
ameter D2 with respect to D1 is not required.
[0037] Once the sensor unit 20 has been fabricated,
the sensor unit 20 may be calibrated and/or compensated
prior to further assembly into the sensor assembly 10.
Alternatively, or in addition, the sensor unit 20 may be
calibrated and/or compensated after assembly into the
sensor assembly 10.
[0038] The sensor assembly 10 may be assembled in
one or more illustrative methods. In one example, the
sensor assembly 10 may be assembled in an illustrative
method as shown in Figure 9 (note, for clarity reasons,
reference numerals are included in each step only for
features added in that step). It is contemplated that these
steps are only illustrative, and that some additional steps
may be added, some steps may be omitted, and/or some
steps may be combined, as desired.
[0039] The illustrative method shown in Figure 9 be-
gins by providing a PCB 24 (S10). Adhesive 26 may be
applied to the first side 24a of the PCB 24 (S12). The
sensor 22 may be placed on an associated piece of ad-
hesive 26 (S14), the ASIC 40 may be placed on an as-

sociated piece of adhesive 26 (S16), and the support 32
may be placed on an associated piece of adhesive 26
(S18). After placing the sensor 22, the ASIC 40, and the
support 32 on the adhesive(s) 26, the adhesive(s) 26
may be cured (S20). The sensor 22, the ASIC 40, and/or
other electronic components may then be wire bonded
or otherwise electrically connected to the PCB 24 (S22).
A media isolation layer 38 may then be applied to the
sensor 22 and the PCB 24 through a media isolation
opening 52 (e.g., a pressure sensor aperture) in the sup-
port 32 (S24), where the support may circumferentially
or substantially circumferentially surround the sensor 22
(e.g., in such cases, the support may be a ring or a gel
ring supporting the media isolation layer 38 covering the
sensor 22). Once applied, the media isolation layer 38
may be cured (S26) to form the sensor unit 20. In some
cases, the media isolation layer 38 may be cured by ap-
plying a vacuum and/or applying a temperature to the
media isolation layer 38. In some cases, the sensor unit
20 may be calibrated over pressure at this stage, al-
though this is not required.
[0040] The electrical connector 120 may be prepped
for connection to the sensor unit 20 by loading the o-ring
126 onto the electrical connector body 124 (S28). The
electrical connector 120 may be connected to the sensor
unit 20 by placing the connectors 128 into openings of
electrical terminals 92 of the PCB 24 to mechanically and
electrically connect the electrical connector 120 to the
PCB 24. The electrical connector 120 and the sensor unit
20 may then be inserted into the pressure port 110 (S32).
The pressure port 110 may already have the o-ring 36 in
place. Once the connected electrical connector 120 and
the sensor unit 20 are inserted into the pressure port 110,
the walls 112 may be formed (e.g., bent, crimped, etc.)
around the electrical connector 120 to form the sensor
assembly 10 (S34).
[0041] Having thus described several illustrative em-
bodiments of the present disclosure, those of skill in the
art will readily appreciate that yet other embodiments
may be made and used within the scope of the claims
hereto attached. It will be understood that this disclosure
is, in many respects, only illustrative. Changes may be
made in details, particularly in matters of shape, size,
and arrangement of parts without exceeding the scope
of the disclosure. The disclosure’s scope is, of course,
defined in the language in which the appended claims
are expressed.

Claims

1. A pressure sensor assembly comprising:

a sensor unit having a first side and an opposite
second side with a pressure input port on the
first side, the sensor unit including:

a printed circuit board having a first side and
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an opposite second side;
a pressure sensor including a pressure
sense element, the pressure sensor is se-
cured to the first side of the printed circuit
board;
a support secured to the first side of the
printed circuit board, the support circumfer-
entially surrounding the pressure sensor
and defining a media sensing opening;
a media isolation layer encasing the pres-
sure sensor within the media sensing open-
ing, the media isolation layer transferring a
pressure caused by a sense media to the
pressure sensor;

a pressure port having a fluid path that extends
from an external side of the pressure port to an
internal side of the pressure port, wherein the
first side of the support is secured relative to the
internal side of the pressure port such that the
fluid path of the pressure port is in fluid commu-
nication with the media isolation layer in the me-
dia sensing opening; and
an electrical connector including a mechanical
connector and one or more electrical terminals,
wherein at least one of the one or more electrical
terminals of the electrical connector are electri-
cally connected to an output of the sensor unit.

2. The pressure sensor assembly of claim 1, wherein
the electrical connector includes a housing and the
housing of the electrical connector engages the sec-
ond side of the printed circuit board.

3. The pressure sensor assembly of claim 2, wherein
one or more of the one or more electrical terminals
includes a compliant pin electrically and mechani-
cally connected to the printed circuit board.

4. The pressure sensor assembly of claim 1, wherein:

the support of the sensor unit has a first side and
a second side;
the first side of the support engages a shoulder
of the internal side of the pressure port and the
second side of the support engages the first side
of the printed circuit board.

5. The pressure sensor assembly of claim 4, further
comprising:

an o-ring secured between the second side of
the support and the internal side of the pressure
port.

6. The pressure sensor assembly of claim 5, wherein
the internal side of the pressure port includes a re-
cess for receiving at least part of the o-ring.

7. The pressure sensor assembly of claim 1, further
comprising:

an Application Specific Integrated Circuit (ASIC)
secured to the first side of the printed circuit
board.

8. The pressure sensor assembly of claim 7, wherein
the pressure sensor, the support, and the ASIC are
secured to first side of the printed circuit board with
an adhesive layer.

9. The pressure sensor assembly claim 1, wherein the
pressure sensor is a top side sensing pressure sen-
sor with a sealed chamber between a back side of
the pressure sensor and the first side of the printed
circuit board.

10. The pressure sensor assembly of claim 1, further
comprising:

an opening extending between the first side of
the printed circuit board and the second side of
the printed circuit board, wherein the opening is
in fluid communication with a chamber defined
between a back side of the pressure sensor and
the first side of the printed circuit board.

11. A sensor comprising:

a printed circuit board having a first side and a
second side;
a pressure sensor having a top side and a back
side, the back side of the pressure sensor is
mounted to the first side of the printed circuit
board;
a support secured to the first side of the printed
circuit board, the support defines a pressure
sensor aperture that is configured to receive the
pressure sensor when the support is secured to
the first side of the printed circuit board;
a gel provided in the pressure sensor aperture
of the support and over the top side of the pres-
sure sensor, the gel configured to be in fluid com-
munication with a sensed media and to transfer
pressure of the sensed media to the top side of
the pressure sensor; and
wherein the support further defines at least one
other apertures that is configured to receive one
or more other components attached to the first
side of the printed circuit board.

12. The sensor of claim 11, wherein the support is a gel
ring.

13. The sensor of claim 11, wherein the one or more
other components comprises an Application Specific
Integrated Circuit (ASIC) secured to the first side of
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the printed circuit board.

14. The sensor of claim 13, wherein the pressure sensor,
the support, and the ASIC are attached to the printed
circuit board with a layer of adhesive.

15. The sensor of claim 13, wherein the support includes
two or more alignment features that are configured
to engage two or more alignment features of the
printed circuit board to align the support to the printed
circuit board.

16. The sensor of claim 15, wherein the two or more
alignment features of the support comprises two or
more alignment pins that extend into two or more
corresponding apertures in the printed circuit board.

17. The sensor of claim 11, wherein the support is plas-
tic.

18. The sensor of claim 11, wherein a sealed chamber
is located between the back side of the pressure sen-
sor and the first side of the printed circuit board.

19. The sensor of claim 11, further comprising:

an opening extending between the first side of
the printed circuit board and the second side of
the printed circuit board, wherein the opening is
in fluid communication with a chamber defined
between the back side of the pressure sensor
and the first side of the printed circuit board.

20. A pressure sensor assembly comprising:

a pressure port for receiving an input pressure
of a sensed media;
an electrical connector including a mechanical
connector and two or more electrical terminals;
a sensor unit disposed in a space defined be-
tween the pressure port and the electrical con-
nector, the sensor unit having a top-side sensing
pressure sensor for sensing the input pressure
of the sensed media presented by the pressure
port and providing one or more pressure output
signals on one or more pressure signal output
terminals;
the sensor unit including:

a printed circuit board with a first side and
a second side;
the top-side sensing pressure sensor is se-
cured to the first side of the printed circuit
board;
a gel ring situated between the first side of
the printed circuit board and the pressure
port;
a gel covering the top-side sensing pres-

sure sensor, the gel providing a barrier be-
tween the top-side sensing pressure sensor
and the sensed media, wherein the gel in-
teracts directly with a pressure of the
sensed media to transfer an input pressure
to the top-side sensing pressure sensor;
and
a seal situated between the gel ring and the
pressure port.
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