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SENSOR ASSEMBLY AND TERMINAL

TECHNICAL FIELD
The present disclosure relates to terminal technologies, and more particularly, to

a sensor assembly and a terminal having the sensor assembly.

BACKGROUND

With rapid development of mobile terminal technologies, mobile terminals
become more and more popular, and serve as essential equipment in people's lives.
People can learn or be entertained with mobile terminals.

Currently, a mobile terminal typically has a touch display panel including a
display area and a transparent non-display area. In order to improve the aesthetic
appeal of the mobile terminal, generally the lower surface of the non-display area is
coated with ink which forms a plurality of layers so as to cover the internal structure
of the mobile terminal.

Additionally, the mobile terminal may have a proximity sensor including an
infrared emitter and an infrared receiver. The infrared emitter is configured to emit
infrared light which is reflected by an external object and forms reflected light. The
infrared receiver is configured to receive the reflected light, and then determine
whether a distance between the mobile terminal and the external object becomes
greater or less, according to intensity of the reflected light.

Typically, the proximity sensor is disposed at the top of the front surface of the
mobile terminal, and is adjacent to a front camera. Hence, a through-hole should be
made in the non-display area so as to receive the proximity sensor, which prevents the
non-display area from being further reduced, in contrast to pursuit of an increase in
the proportion of the display area. Therefore, the proportion of the display area may

be small.

SUMMARY

The present disclosure is intended to provide a sensor assembly and a terminal
having the sensor assembly.

In one aspect of the present disclosure, a sensor assembly is provided. The sensor

assembly includes a fingerprint module and a proximity sensor. The fingerprint
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module includes a fingerprint panel and a fingerprint sensor located below the
fingerprint panel. The proximity sensor is located below the fingerprint panel and
includes a light emitter and a light receiver. Light emitted by the light emitter exits
through the fingerprint panel and is then reflected by an external object to form
reflected light which is received by the light receiver through the fingerprint panel.

In another aspect of the present disclosure, a terminal is provided. The terminal
includes the aforementioned sensor assembly and a housing in which the sensor
assembly is disposed.

According to the present disclosure, the proximity sensor is disposed in the
sensor assembly, i.e., the light emitter and the light receiver are disposed below the
fingerprint panel, and thus, the cover plate may not be perforated for receiving the
proximity sensor, thereby effectively increasing the proportion of the display area

such that the display area becomes larger.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more clearly describe technical solutions according to
implementations of the present disclosure, accompanying drawings used for
describing the implementations will be briefly introduced hereinafter. Apparently, the
accompanying drawings described hereinafter merely illustrate some implementations
of the present disclosure, and persons skilled in the art may also derive other
accompanying drawings from these accompanying drawings without creative efforts.

Fig. 1 is a schematic view of a structure of a terminal according to an
implementation of the present disclosure.

Fig. 2 is a schematic view of another structure of a terminal according to an
implementation of the present disclosure.

Fig. 3 is a schematic cross-sectional view of a first structure of a sensor assembly
according to an implementation of the present disclosure.

Fig. 4 is a schematic cross-sectional view of a second structure of a sensor
assembly according to an implementation of the present disclosure.

Fig. 5 is a schematic cross-sectional view of a third structure of a sensor
assembly according to an implementation of the present disclosure.

Fig. 6 is a schematic cross-sectional view of a fourth structure of a sensor
assembly according to an implementation of the present disclosure.

Fig. 7 is a schematic cross-sectional view of a fifth structure of a sensor assembly
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according to an implementation of the present disclosure.

Fig. 8 is a schematic cross-sectional view of a sixth structure of a sensor
assembly according to an implementation of the present disclosure.

Fig. 9 is a schematic diagram of a sensor assembly sensing light according to an
implementation of the present disclosure.

Fig. 10 is a schematic cross-sectional view of yet another structure of a terminal

according to an implementation of the present disclosure.

DETAILED DESCRIPTION

A clear, complete description for technical solutions of implementations of the
present disclosure is provided below, in conjunction with the drawings in the
implementations of the present disclosure. Apparently, the implementations to be
described are a part, rather than all of implementations of the present disclosure. Other
implementations obtained by persons skilled in the art from the implementations
given herein without creative efforts should all fall within the protection scope of the
present disclosure.

In the description of the present disclosure, it should be understood that
orientational or positional relationships indicated by the terms "central”,
"longitudinal”, "transverse”, "length", "width", "thickness", "upper"”, "lower", "front",
"back", "left", "right", "vertical", "horizontal", "top", "bottom", "inside", "outside",
"clockwise", "counterclockwise", and the like are those as illustrated in the
accompanying drawings, and are merely for facilitating and simplifying the
description of the present disclosure, rather than indicating or implying that the
mentioned devices or elements should have specific orientations and should be
constructed and operated in specific orientations, and thus cannot be construed as a
limit on the present disclosure.

In addition, the terms "first", "second" are merely for illustrative purposes, and
cannot be construed as indicating or implying relative importance or implicitly
indicating the quantity of mentioned technical features. Therefore, explicitly or
implicitly, features defined by "first", "second" may be one or more. In the description
of the present disclosure, the term "plural" means two or more, unless specified
otherwise.

In the present disclosure, unless specified otherwise, the terms "mount",

n n

"connect", "couple”, and the like should be broadly understood, and may refer to, for
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example, an undetachable connection, a detachable connection, or an integral
connection, or may refer to a mechanical connection, an electrical connection, or
mutual communication, or may refer to a direct connection, an indirect connection via
an intermediate medium, or a communication between two elements or an interaction
relationship between two elements. For persons skilled in the art, the specific meaning
of the foregoing terms in the present disclosure should be understood in light of the
specific circumstance.

In the present disclosure, unless specified otherwise, a first feature being "on" or
"beneath" a second feature may mean that the first feature may be in direct contact
with the second feature, or the first feature may be in indirect contact with the second
feature via an intermediate medium. Moreover, the first feature being "on", "over"” or
"above" the second feature may mean that the first feature is over or above the second
feature, or merely mean that the first feature has a horizontal level higher than the
second feature. The first feature being "beneath”, "under" or "below" the second
feature may mean that the first feature is under or below the second feature, or merely
mean that the first feature has a horizontal level lower than the second feature.

Many different implementations or examples for achieving different structures of
the present disclosure are provided hereinafter. To simplify the present disclosure, the
components and arrangements of specific examples are described below. These
components and arrangements are merely exemplary, and are not to be construed as a
limit on the present disclosure. In addition, the reference numerals and/or letters may
be repeated in the different examples of the present disclosure. Such repetition is for
the purpose of simplification and clarity, without indicating relationships between the
discussed various implementations and/or arrangements. Moreover, the present
disclosure provides examples of various specific processes and materials, but the
application of other processes and/or use of other materials may also occur to persons
skilled in the art.

Fig. 1 is a schematic view of a structure of a terminal according to an
implementation of the present disclosure, and Fig. 3 is a schematic cross-sectional
view of a first structure of a sensor assembly according to an implementation of the
present disclosure. As illustrated in Fig. 1 and Fig. 3, a terminal 1000 includes a cover
plate 10, an opening 50 for allowing sound from an earphone to be transmitted outside,
and a sensor assembly 100 which includes a proximity sensor 20 and a fingerprint

module including a fingerprint panel 40 and a fingerprint sensor 60. In at least one
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implementation, the sensor assembly 100 may further include a printed circuit board
30.

Fig. 2 is a schematic view of another structure of a terminal according to an
implementation of the present disclosure. In at least one implementation, as illustrated
in Fig. 2, the terminal 1000 may further include a front camera 16.

The proximity sensor 20 is located below the fingerprint panel 40 and electrically
connected to the printed circuit board 30. The proximity sensor 20 includes a light
emitter 21 configured to emit light and a light receiver 22 configured to receive
reflected light. The light emitted by the light emitter 21 exits through the fingerprint
panel 40, and is then reflected by an external object to form the reflected light which
is in turn received by the light receiver 22 through the fingerprint panel 40. In at least
one implementation, the light emitter 21 may be an infrared emitter such as an
infrared light-emitting diode (IR LED), while the light receiver 22 may be an infrared
receiver.

As illustrated in Fig. 3, the light emitter 21 and the light receiver 22 are
respectively disposed on two sides of the fingerprint sensor 60.

Fig. 4 is a schematic cross-sectional view of a second structure of a sensor
assembly according to an implementation of the present disclosure. In at least one
implementation, as illustrated in Fig. 4, the light emitter 21 and the light receiver 22
may be disposed on the same side of the fingerprint sensor 60.

As illustrated in Fig. 3, the light emitter 21 and the light receiver 22 are opposite
the fingerprint panel 40. In at least one implementation, the light emitter 21 and the
light receiver 22 may be offset with respect to the fingerprint panel 40.

A distance between the light emitter 21 and the light receiver 22 is in a range of 6
mm to 14 mm. Fig. 5 is a schematic cross-sectional view of a third structure of a
sensor assembly according to an implementation of the present disclosure. In at least
one implementation, as illustrated in Fig. 5, the distance between the light emitter 21
and the light receiver 22 is a distance between the geometric center of the light emitter
21 and the geometric center of the light receiver 22.

The terminal 1000 can determine whether a distance between the terminal 100
and the external object becomes greater or less according to the intensity of the
reflected light received by the light receiver 22, so as to perform one or more
corresponding operations.

In at least one implementation, the proximity sensor 20 may determine whether
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the terminal 1000 is close to a user's face by detecting the light emitted by the light
emitter 21 and reflected by the user's face, when the terminal 1000 performs
communication. The backlight of the display screen may be turned off when the
terminal 1000 is close to the user's face, thereby reducing power consumption and
preventing misoperations.

In at least one implementation, the terminal 1000 may perform gesture
recognition by means of a plurality of proximity sensors 20, and then perform one or
more corresponding operations according to the recognition result.

The fingerprint sensor 60 is also located below the fingerprint panel 40 and
electrically connected to the printed circuit board 30. The fingerprint sensor 60 is
configured to acquire fingerprint data, together with the fingerprint panel 40.

The terminal 1000 in which the sensor assembly 100 is applicable may be, for
example, a mobile phone, a tablet computer, or the like. It will be appreciated that the
terminal 1000 is not limited to those mentioned in the present disclosure.

The cover plate 10 may be a touch panel, a display panel, a touch display panel,
or any panel having other functions. The cover plate 10 has an upper surface opposite
the user. The user can perform gesture operations (such as tapping or swiping) on the
upper surface of the cover plate 10, so as to achieve corresponding functions by
operating the terminal 1000.

The cover plate 10 may be a transparent glass cover plate. In at least one
implementation, the cover plate 10 may be made of transparent material such as
sapphire.

The cover plate 10 includes a display area 14 and a non-display area 15. In at
least one implementation, the display area 14 is the middle portion of the cover plate
10, while the non-display area 15 is disposed at the periphery of the display area 14.
In at least one implementation, the non-display area 15 is disposed at the top or
bottom of the display area 14. In at least one implementation, the front camera 16 may
be disposed in the non-display area 15 disposed at the top of the display area 14.

Since the cover plate 10 is made of transparent material, the user can view a
display screen of the mobile terminal 1000 through the display area 14.

In order to improve the aesthetic appeal of the terminal 1000, the lower surface
of the fingerprint panel 40 may be coated with ink which not only can meet users'
demand for the terminals 1000 having different colors, but also can hide the proximity

sensor 20 disposed under the fingerprint panel 40.



WO 2018/161683 _7_ PCT/CN2017/117774

Fig. 6 is a schematic cross-sectional view of a fourth structure of a sensor
assembly according to an implementation of the present disclosure. As illustrated in
Fig. 6, a first attached layer 17 made from ink is disposed on the lower surface of the
fingerprint panel 40 close to the light emitter 21 and the light receiver 22. The first
attached layer 17 includes at least one first attached sub-layer 170. A second attached
layer 18 made from ink is disposed on the lower surface of the first attached layer 17
close to the light emitter 21 and the light receiver 22.

In at least one implementation, the number of the first attached sub-layers 170 in
the first attached layer 17 may be adjusted according to actual requirements, for
example, the number of the first attached sub-layers 170 may be two, three, or four. In
Fig. 6, the first attached layer 17 includes three first attached sub-layers 170. Fig. 7 is
a schematic cross-sectional view of a fifth structure of a sensor assembly according to
an implementation of the present disclosure. As illustrated in Fig. 7, the first attached
layer 17 includes only one first attached sub-layer.

The first attached layer 17 and the second attached layer 18 can be formed by a
spraying process, such as an electrostatic spraying process, a powder spraying process,
or the like.

The first attached layer 17 may be a flat or uniform layer made from transparent
ink, and may have a transmissivity greater than the second attached layer 18. In at
least one implementation, the first attached layer 17 may have a transmissivity of 80%
or more, while the second attached layer 18 may have a transmissivity of 10% or less.
The first attached layer 17 serves as a transmissive layer used for transmitting most of
the light, while the second attached layer 18 serves as a blocking layer used for
blocking most of the light.

The second attached layer 18 can block external light outside the terminal 1000
or internal light inside the terminal 1000, so as to hide the internal structure of the
terminal 1000, and improve the aesthetic appeal of the terminal 1000. In at least one
implementation, the ink of the second attached layer 18 may have a black color, a
grey color, or the like, as long as the transmissivity of the first attached layer 17 is
greater than that of the second attached layer 18. The color of the second attached
layer 18 may be adjusted according to actual requirements.

The first attached layer 17 can protect the second attached layer 18, prevent the
second attached layer 18 from being damaged, and can also meet the users' demand

for the terminals 1000 having different colors. In at least one implementation, the ink
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of the first attached layer 17 may have a white color, a blue color, or the like, as long
as the transmissivity of the first attached layer 17 is greater than that of the second
attached layer 18. The color of the first attached layer 17 may be adjusted according
to actual requirements.

As illustrated in Fig. 6, the second attached layer 18 includes a first
light-transmitting area 181, a second light-transmitting area 182, and a light-blocking
area 183. The first light-transmitting area 181 allows the light emitted by the light
emitter 21 to pass through. The second light-transmitting area 182 allows the reflected
light received by the light receiver 22 to pass through. The light-blocking area 183 is
configured to block the light. The first light-transmitting area 181 and the second
light-transmitting area 182 are defined by the light-blocking area 183. The first
attached layer 17 covers the first light-transmitting area 181 and the second
light-transmitting area 182 such that the first light-transmitting area 181 and the
second light-transmitting area 182 are hidden and becomes invisible.

The light emitter 21 is located below the first light-transmitting area 181 and is
configured to emit the light through the first light-transmitting area 181. The light
receiver 22 is located below the second light-transmitting area 182 and is configured
to receive the light emitted by the light emitter 21 and reflected by the external object.
In other words, the light emitter 21 is opposite the first light-transmitting area 181 and
the light receiver 22 is opposite the second light-transmitting area 182.

Fig. 8 is a schematic cross-sectional view of a sixth structure of a sensor
assembly according to an implementation of the present disclosure. As illustrated in
Fig. 8, the light emitter 21 may be offset with respect to the first light-transmitting
area 181 and the light receiver 22 may be offset with respect to the second
light-transmitting area 182. In this case, in order to ensure that the light emitted by the
light emitter 21 can pass through the first light-transmitting area 181 and the reflected
light passing through the second light-transmitting area 182 can be received by the
light receiver 22, a light-guiding structure may be disposed between the second
attached layer 18 and the proximity sensor 20 including the light emitter 21 and the
light receiver 22. In at least one implementation, light reflecting plates extending
upward may be disposed at the peripheries of the light emitter 21 and the light
receiver 22, and the light reflecting plates may extend to the second attached layer 18,
even to the lower surface of the cover plate 10.

In at least one implementation, since the light-guiding structure can prevent the
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light from scattering, the light-guiding structure may also be disposed between the
second attached layer 18 and the proximity sensor 20 when the light emitter 21 is
opposite the first light-transmitting area 181 and the light receiver 22 is opposite the
second light-transmitting area 182.

In at least one implementation, the first light-transmitting area 181 and the
second light-transmitting area 182 are two through-holes in the second attached layer
18. In this way, the light emitted by the light emitter 21 is transmitted through one
through-hole, and is then reflected by the external object to form the reflected light
which is in turn received by the light receiver 22 through the other through-hole.

The first light-transmitting area 181 and the second light-transmitting area 182
may be shaped according to actual requirements. In at least one implementation, the
first light-transmitting area 181 may have a circular shape, a rectangular shape, a
rectangular shape with rounded corners, or the like. In at least one implementation,
the second light-transmitting area 182 may have a circular shape, a rectangular shape,
a rectangular shape with rounded corners, or the like.

The first light-transmitting area 181 and the second light-transmitting area 182
may be sized according to actual requirements. In at least one implementation, the
first light-transmitting area 181 may be a circular through-hole having a diameter of
1.1 to 1.3 mm, or 2 to 3 mm. In at least one implementation, the second
light-transmitting area 182 may be a circular through-hole having a diameter of 1.1 to
1.3 mm, or 2 to 3 mm. In at least one implementation, the second light-transmitting
area 182 may have a size larger than the first light-transmitting area 181, such that the
capability of the light receiver 22 receiving the light is enhanced and the sensitivity of
the proximity sensor 20 is improved.

Since only the second attached layer 18 is perforated and the first attached layer
17 1s not perforated, the appearance of the terminal 1000 is not affected by perforation
of the cover plate 10 or the fingerprint panel 40. Hence, the shapes and the sizes of the
first light-transmitting area 181 and the second light-transmitting area 182 are not
limited, and can be adjusted (in general, the larger, the better) according to the actual
requirements of the proximity sensor 20 emitting and receiving the light, thereby
improving the perforating flexibility and the performance of the proximity sensor 20.

Fig. 9 is a schematic diagram of a sensor assembly sensing light according to an
implementation of the present disclosure. As illustrated in Fig. 9, the light emitter 21

emits the light. A part of the light passes through the first light-transmitting area 181,
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the first attached layer 17, and the fingerprint panel 40. The part of the light is then
reflected to the fingerprint panel 40 by an external object 70, and is reflected to the
external object 70 by the fingerprint panel 40. The part of the light is further reflected
by the external object 70 and forms the reflected light which is in turn received by the
light receiver 22 through the fingerprint panel 40, the first attached layer 17, and
second light-transmitting area 182. Another part of the light is scattered inside the
terminal 1000 (for example, it is reflected by the second attached layer 18 and the
fingerprint panel 40 inside the terminal 1000 for a plurality of times) after the light is
emitted by the light emitter 21, and finally received by the light receiver 22.

In order to improve the sensing accuracy and performance of the proximity
sensor 20, the distance between the light emitter 21 and the light receiver 22 can be
increased. In at least one implementation, the distance between the light emitter 21
and the light receiver 22 may be increased as far as possible, when the distance is in a
range of 6 mm to 14 mm. Accordingly, the distance between the first
light-transmitting area 181 and the second light-transmitting area 182 may also be in a
range of 6 mm to 14 mm. The distance between the first light-transmitting area 181
and the second light-transmitting area 182 may be a center distance, i.e., a distance
between the geometric center of the first light-transmitting area 181 and the geometric
center of the second light-transmitting area 182.

In order to further improve the sensing accuracy and performance of the
proximity sensor 20, the light receiver 22 may have a larger measuring range, i.e., a
larger proximity value range, in addition to the increase in the distance between the
light emitter 21 and the light receiver 22.

In order to facilitate assembling, the proximity sensor 20 including the light
emitter 21 and the light receiver 22 can be manufactured individually, and then be
fitted together with the fingerprint panel 40.

Fig. 10 is a schematic cross-sectional view of yet another structure of a terminal
according to an implementation of the present disclosure. As illustrated in Fig. 10, a
groove used to receive the fingerprint panel 40 is defined in the cover plate 10, and
the proximity sensor 20 and the fingerprint sensor 60 are located below the fingerprint
panel 40.

In at least one implementation, the terminal 1000 may further include a
decorative component 11 which is disposed between an outer peripheral surface of the

fingerprint panel 40 and an inner peripheral surface of the groove, thereby improving
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the aesthetic appeal of the terminal 1000. In at least one implementation, the
decorative component 11 has an annular shape and surrounds the fingerprint panel 40,
thereby further improving the aesthetic appeal of the terminal 1000. In at least one
implementation, the decorative component 11 may be made of metal having gloss
which improves the aesthetic appeal of the terminal 1000. In at least one
implementation, the fingerprint panel 40 may have a circular shape, an ellipse shape, a
rectangular shape, or the like.

The terminal 1000 may further include a housing in which the sensor assembly
100 1s disposed.

According to the present disclosure, the proximity sensor is disposed in the
sensor assembly, i.e., the light emitter and the light receiver are disposed below the
fingerprint panel, and thus, the cover plate may not be perforated for receiving the
proximity sensor, thereby effectively increasing the proportion of the display area
such that the display area becomes larger.

Although the present disclosure has been illustrated and described with respect to
a certain implementation or implementations, certain equivalent alterations and
modifications will occur to persons skilled in the art upon the reading and
understanding of this description and the accompanying drawings. The present
disclosure includes all such alterations and modifications, and is limited only by the
scope of the appended claims. In particular regard to the various functions performed
by the above described components, the terms used to describe such components are
intended to correspond, unless otherwise indicated, to any component which performs
the specified function of the described component (i.e., that is functionally equivalent),
even though not structurally equivalent to the disclosed structure which performs the
function in the herein illustrated exemplary implementations of the present disclosure.
In addition, while a particular feature of the present disclosure may have been
disclosed with respect to only one of several implementations, such feature may be
combined with one or more features of the other implementations as may be desired
and advantageous for any given or particular application.

Furthermore, to the extent that the terms "including”, "includes", "having", "has",
"with", or variants thereof are used in the description or the claims, such terms are
intended to be inclusive in a manner similar to the term "comprising".

The sensor module and the terminal according to implementations of the present

disclosure are described in detail hereinbefore. The principles and implementations of
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the present disclosure are set forth by way of specific examples herein. The
description of the above-mentioned implementations is merely for assisting in
understanding the methods and spirits of the present disclosure. Meanwhile, based on
the spirits of the present disclosure, persons skilled in the art can make modifications
to the implementations and application scope. In conclusion, the content of the present

disclosure should not be considered as a limitation on the present disclosure.
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CLAIMS

1. A sensor assembly, wherein the sensor assembly comprises:

a fingerprint module, comprising a fingerprint panel and a fingerprint sensor
located below the fingerprint panel; and

a proximity sensor, located below the fingerprint panel and comprising a light
emitter and a light receiver, wherein light emitted by the light emitter exits through
the fingerprint panel and is then reflected by an external object to form reflected light

which is received by the light receiver through the fingerprint panel.

2. The sensor assembly of claim 1, wherein the light emitter and the light

receiver are opposite the fingerprint panel.

3. The sensor assembly of claim 1 or 2, wherein the light emitter and the light

receiver are respectively disposed on two sides of the fingerprint sensor.

4. The sensor assembly of any one of claims 1 to 3, wherein the sensor assembly
further comprises an attached layer, the attached layer is disposed on one surface of

the fingerprint panel close to the light emitter and the light receiver.

5. The sensor assembly of claim 4, wherein the attached layer comprises a first
attached layer and a second attached layer,

the first attached layer is disposed on the one surface of the fingerprint panel,

the second attached layer is disposed on the first attached layer, and comprises a
first light-transmitting area allowing the light emitted by the light emitter to pass
through and a second light-transmitting area allowing the reflected light to be received
by the light receiver to pass through, and

the first attached layer covers the first light-transmitting area and the second

light-transmitting area.

6. The sensor assembly of claim 5, wherein the first attached layer comprises at

least one first attached sub-layer.

7. The sensor assembly of claim 5 or 6, wherein the first attached layer has a
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transmissivity greater than the second attached layer.

8. The sensor assembly of any one of claims 5 to 7, wherein the light emitter is
opposite the first light-transmitting area, and the light receiver is opposite the second

light-transmitting area.

9. The sensor assembly of any one of claims 5 to 7, wherein the light emitter is
offset with respect to the first light-transmitting area, the light receiver is offset with

respect to the second light-transmitting area.

10. The sensor assembly of claim 9, wherein the sensor assembly further
comprises a light-guiding structure disposed between the second attached layer and

the proximity sensor.

11. The sensor assembly of any one of claims 5 to 10, wherein the first

light-transmitting area and the second light-transmitting area are through-holes.

12. The sensor assembly of any one of claims 5 to 11, wherein the second

light-transmitting area has a size larger than the first light-transmitting area.

13. A terminal comprising a sensor assembly of any one of claims 1 to 12 and a

housing in which the sensor assembly is disposed.

14. The terminal of claim 13, wherein the terminal further comprises a cover
plate in which a groove is defined;

the fingerprint panel is received in the groove.

15. The terminal of claim 14, wherein the terminal further comprises a decorative
component disposed between an outer peripheral surface of the fingerprint panel and

an inner peripheral surface of the groove.
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