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CONTROLLER FOR PORTABLE ELECTRONIC DEVICE

Technical Field

[0001] Various embodiments generally relate to a controller for a portable electronic
device or a set of controllers. In particular, various embodiments generally relate to a game

controller for a portable electronic device or a set of game controllers.

Background

[0002] Conventionally, a game controller for a portable electronic device (PED), such as
a smartphone, a mobile phones, a tablet, or any suitable handheld, lightweight electronic
devices, has limitation in terms of compatibility with PED of various shape and sizes (e.g.
length, width, height or thickness). Thus, conventional game controllers are usually
customized or specifically configured for a specific limited range of PED and the user would
be required to new game controller when switching to a PED not within the specific range.
This limitation is further aggravated with the use of PED cases for protection of the PED,
whereby PED cases have different thickness changing the overall dimensions of the PED.

[0003] Accordingly, there is a need for a more effective and versatile game controllers for

using with PED.

Summary

[0004] According to various embodiments, there is provided a controller for a portable
electronic device. The controller including a controller body. The controller body including
a main body portion having a control-surface with one or more input-clements, and a
support-panel portion extending sideway from the main body portion. The support-panel
portion has a backing-surface directed in a same direction as the control-surface of the main
body portion. The backing-surface has an edge segment demarcating a boundary between
the main body portion and the support-panel portion. The controller including an extension
unit slidably coupled to the support-panel portion of the controller body in a manner so as
to be slidable with respect to the support-panel portion along a sliding axis parallel to the
backing-surface of the support-panel portion. The extension unit including an extension arm,

and a stopper member at an outer end of the extension arm exposed outside the support-
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panel portion. The extension arm is retractably extendable from the support-panel portion
in a manner so as to slide the stopper member along the sliding axis away from or towards
the support-panel portion. The stopper member of the extension unit is retractably
extendable from the outer end of the extension arm along an extension axis extending
perpendicularly away from the extension arm, the extension axis being perpendicular to the
backing surface of the support-panel portion. The stopper member including an overhang
portion extending over a region of the extension arm in a direction from the outer end of the
extension arm towards an inner end of the extension arm. The stopper member of the
extension unit is operable to clamp the portable electronic device along a thickness direction
of the portable electronic device for removably attaching the controller to the portable
electronic device.

[0005] According to various embodiments, there is provided a controller set. The
controller set including a pair of controllers, each of the pair of controllers being as described
herein. The pair of controllers are attachable to each other in a manner so as to be in a
complementary arrangement with the support-panel portions of the pair of controllers
respectively overlapping each other and the main body portions of the pair of controllers on

two opposite sides.

Brief description of the drawings

[0006] In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis instead
generally being placed upon illustrating the principles of the invention. In the following
description, various embodiments are described with reference to the following drawings,
in which:

FIG. 1A shows a set of controllers coupled together according to various

embodiments;

FIG. 1B shows the set of controllers of FIG. 1A disassembled and separated from

each other according to various embodiments;

FIG. 2A shows a side view of one of the controller of FIG. 1A with an attachment

mechanism in an original state (or unused state) according to various embodiments;
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FIG. 2B shows a cross-sectional view of the controller of FIG. 2A according to

various embodiments;

FIG. 2C shows a side view of the controller of FIG. 2A with an attachment

mechanism 130 in a deployed state according to various embodiments;

FIG. 2D shows a cross-sectional view of the controller of FIG. 2C according to

various embodiments;

FIG. 3A shows an example of an extension unit for the controller of FIG. 2A

according to various embodiments;

FIG. 3B shows an example of a slider bracket for a stopper-member-biasing

mechanism of the extension unit of FIG. 3A according to various embodiments;

FIG. 3C shows a cross-sectional view of an example of a stopper member with the
stopper-member-biasing mechanism of the extension unit of FIG. 3A according to various

embodiments;

FIG. 3D shows an exploded view of an example of the stopper-member-biasing
mechanism and an extension arm biasing mechanism of the extension unit of FIG. 3A

according to various embodiments;

FIG. 4A shows another example of an extension unit for the controller of FIG. 2A

according to various embodiments;

FIG. 4B shows another example of a slider bracket for a stopper-member-biasing

mechanism of the extension unit of FIG. 4A according to various embodiments;

FIG. 4C shows a cross-sectional view of another example of a stopper member of

the extension unit of FIG. 4A according to various embodiments;

FIG. 4D shows an exploded view of another example of the stopper-member-biasing
mechanism and the extension arm biasing mechanism of the extension unit of FIG. 4A

according to various embodiments;

FIG. 5A shows a back of the support-panel potion of the controller body of one of
the controller of FIG. 1A with an extension-locking mechanism in a locking position

according to various embodiments;
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FIG. 5B shows a cross-section of the back of the support-panel potion of the

controller body of FIG. 5A according to various embodiments;

FIG. 5C shows the back of the support-panel potion of the controller body of FIG.
SA with the extension-locking mechanism in a retracted position according to various

embodiments;

FIG. 5D shows a cross-section of the back of the support-panel potion of the

controller body of FIG. 5C according to various embodiments;

FIG. 5E shows a cut away view from an underside of the support-panel potion of
the controller body to reveal an extension-locking member lof the extension-locking

mechanism and the extension unit according to various embodiments;

FIG. 5F shows a pusher member of the extension-locking mechanism according to

various embodiments;

FIG. 6A shows the other controller of FIG. 1A with a connector assembly according

to various embodiments;
FIG. 6B shows a cross-sectional view of FIG. 6A according to various embodiments;

FIG. 6C shows the connector assembly of the controller of FIG. 6A according to

various embodiments;

FIG. 6D shows an exploded view of the connector assembly of the controller of FIG.

6A according to various embodiments;

FIG. 7 shows a cross-sectional view of a back of the controller according to various

embodiments; and

FIG. 8 shows another view of the controller of FIG. 2A with a first interlocking

clement and a second interlocking element according to various embodiments.

Detailed description

[0007] Embodiments described below in the context of the apparatus are analogously

valid for the respective methods, and vice versa. Furthermore, it will be understood that the
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embodiments described below may be combined, for example, a part of one embodiment
may be combined with a part of another embodiment.

[0008] It should be understood that the terms “on”, “over”, “top”, “bottom”, “down”,
“side”, “back”, “left”, “right”, “front”, “lateral”, “side”, “up”, “down” etc., when used in the
following description are used for convenience and to aid understanding of relative positions
or directions, and not intended to limit the orientation of any device, or structure or any part
of any device or structure. In addition, the singular terms “a”, “an”, and “the” include plural
references unless context clearly indicates otherwise. Similarly, the word “or” is intended
to include “and” unless the context clearly indicates otherwise.

[0009] Various embodiments generally relate to a controller for a portable electronic
device (PED) or a set of controllers. In particular, various embodiments generally relate to
a game controller for a portable electronic device (PED) or a set of game controllers.
According to various embodiments, the PED may include a smartphone, a mobile phones,
a tablet, or any suitable handheld, lightweight electronic devices. According to various
embodiments, the controller may serve as an input device for used with the PED to provide
input to the PED for controlling certain functions of an application running on the PED. In
particular, the controller may be game controller for providing input to the PED for
controlling an object or character in a game application running on the PED. According to
various embodiments, the controller may be removably attachable to the PED. According
to various embodiments, the controller may be connected to the PED via wired or wireless
connection for providing input to the PED.

[00010] According to various embodiments, the controller may include attachment
mechanism for removably attaching the controller to the PED. According to various
embodiments, the attachment mechanism may include an extension unit having an extension
arm extendable horizontally to accommodate a range of PED’s width for clamping across
the width of the PED and a stopper member at the end of the extension arm extendable
vertically to accommodate a range of PED’s thickness for clamping the PED in the thickness
direction.

[00011] According to various embodiments, the controller may include a connector
assembly wherein a position of a connector head of the connector assembly may be moved
or changed so as to adjust the position of the connector head for fitting to a wide range of

PED when the controller is attached to the PED.
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[00012] According to various embodiments, the set of controllers may include a pair of
controllers wherein each of the controllers is shaped in a manner so as to enable the pair of
controllers to fit to each other in an overlapping manner so as to be compact for storage.
[00013] According to various embodiments, the set of controllers may be configured such
that upon attaching the set of controllers to the PED, the set of controllers may be
automatically paired via Bluetooth connection.
[00014] The following examples pertain to various embodiments.
[00015] Example 1 is controller for a portable electronic device, the controller including:
a controller body including
a main body portion having a control-surface with one or more input-
elements, and
a support-panel portion extending sideway from the main body portion, the
support-panel portion having a backing-surface directed in a same direction as the
control-surface of the main body portion, wherein the backing-surface has an edge
segment demarcating a boundary between the main body portion and the support-
panel portion; and
an extension unit slidably coupled to the support-panel portion of the controller body
in a manner so as to be slidable with respect to the support-panel portion along a sliding axis
parallel to the backing-surface of the support-panel portion, wherein the extension unit
includes
an extension arm, and
a stopper member at an outer end of the extension arm exposed outside the
support-panel portion,
wherein the extension arm is retractably extendable from the support-panel
portion in a manner so as to slide the stopper member along the sliding axis away
from or towards the support-panel portion,
wherein the stopper member of the extension unit is retractably extendable
from the outer end of the extension arm along an extension axis extending
perpendicularly away from the extension arm, the extension axis being
perpendicular to the backing surface of the support-panel portion,
wherein the stopper member includes an overhang portion extending over a
region of the extension arm in a direction from the outer end of the extension arm

towards an inner end of the extension arm,
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wherein the stopper member of the extension unit is operable to clamp the portable
electronic device along a thickness direction of the portable electronic device for removably
attaching the controller to the portable electronic device.
[00016] In Example 2, the subject matter of Example 1 may optionally include that the
extension unit may include a stopper-member-biasing mechanism coupled between the
stopper member and the outer end of the extension arm to exert a biasing force against
extending the stopper member along the extension axis perpendicularly away from the
extension arm.
[00017] In Example 3, the subject matter of Example 2 may optionally include that the
stopper-member-biasing mechanism may include

a slider bracket fixedly attached to the stopper member so as to be located at a base
of the stopper member, the slider bracket having a sliding element,

at least one clongated slider-guide member extending perpendicularly away from the
outer end of the extension arm in a direction parallel to the extension axis of the stopper
member, wherein the stopper member may be placed over the at least one elongated slider-
guide member with the sliding element of the slider bracket in sliding engagement with the
at least one elongated slider-guide member,

at least one spring retainer at a tip of the at least one elongated slider-guide member,
and

at least one compression spring fitted alongside the at least one elongated slider-
guide member between the slider bracket and the at least one spring retainer in a manner
such that a first end of the at least one compression spring may abut the slider bracket and a
second end of the at least one compression spring may be retained by the at least one spring
retainer,

wherein the at least one compression spring may be compressed to exert a biasing
force to push apart the slider bracket and the at least one spring retainer when the stopper
member is extended perpendicularly away from the extension arm along the extension axis.
[00018] In Example 4, the subject matter of Example 3 may optionally include that the
stopper-member-biasing mechanism may include

at least one elongated spring-guide member arranged parallel to the at least one
clongated slider-guide member with a first end of the at least one elongated spring-guide
member coupled to the at least one spring retainer at the tip of the at least one elongated

slider-guide member,
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wherein the at least one elongated spring-guide member may be inserted through the
at least one compression spring,

wherein the slider bracket may include at least one spring-guide-member hole
through which a second end of the at least one elongated spring-guide member may be
inserted such that the slider bracket may be slidable along the at least one elongated spring-
guide member.
[00019] In Example 5, the subject matter of any one of Example 1 to 4 may optionally
include an extension-arm-biasing mechanism coupled between the support-panel portion of
the controller body and the extension unit to exert a biasing force against extending the
extension unit along the sliding axis away from the support-panel portion.
[00020] In Example 6, the subject matter of Example may optionally include that the
extension arm of the extension unit may include an elongated structure slidably inserted into
the support-panel portion of the controller body so as to extend longitudinally inwards along
the sliding axis within the support-panel portion,

wherein the extension-arm-biasing mechanism may include at least one tension
spring oriented parallel to the sliding axis with a first end of the at least one tension spring
attached to the inner end of the extension arm of the extension unit and a second end of the
at least one tension spring attached to the support-panel portion.
[00021] In Example 7, the subject matter of Example 6 in combination with Example 3 or
4 may optionally include that the extension arm of the extension unit may include at least
one integral L-shaped plate,

wherein a longer section of the L-shaped plate may be embedded in the elongated
structure of the extension arm with a free end of the longer section of the L-shaped plate
coupled to the first end of the at least one tension spring,

wherein a shorter foot section of the L-shaped plate may be extending
perpendicularly away from the extension arm to form the elongated slider-guide member
with the at least one spring retainer at a free-end of the shorter foot section of the L-shaped
plate to hold the second end of the at least one compression spring.
[00022] In Example 8, the subject matter of any one of Examples 1 to 7 may optionally
include an extension-locking mechanism operable to lock the extension unit from sliding
relative to the support-panel portion and to unlock the extension unit such that the extension

unit may be free to slide relative to the support-panel portion.
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[00023] In Example 9, the subject matter of Example 8 may optionally include that the
extension-locking mechanism may include an extension-locking member movable between
a locking position to engage with the extension unit for locking and a retracted position to
disengage from the extension unit for unlocking.
[00024] In Example 10, the subject matter of Example 9 may optionally include that the
extension-locking member may be spring-loaded,

wherein the extension-locking mechanism may include a pusher member operable
to push the extension-locking member into the retracted position so as to disengage from
the extension unit and to release the extension-locking member such that a spring-loaded
force may move the extension-locking member into the locking position to engage with the
extension unit.
[00025] In Example 11, the subject matter of Example 10 in combination with Examples
6 or 7 may optionally include that the elongated structure of the extension arm of the
extension unit may include a complimentary extension-locking arrangement.
[00026] In Example 12, the subject matter of any one of Examples 1 to 11 may optionally
include a connector assembly extending from the support-panel portion of the controller
body, the connector assembly including

a connector head, and

a flexible cable extending from the support-panel portion of the controller body to
the connector head,

wherein the connector head may be configured to be removably attachable to a side-
wall section of the main body portion of the controller body, the side-wall section being
perpendicular to the backing-surface of the support-panel portion along the boundary
between the main body portion and the support-panel portion.
[00027] In Example 13, the subject matter of Example 12 may optionally include that the
side-wall section of the main body portion of the controller body may include an
engagement element,

wherein the connector head may include

a housing,

one or more electrical contact elements exposed from the housing, and

a corresponding engagement element disposed at the housing and opposite from the
one or more electrical contact elements of the connector head in a manner such that the

connector head may be removably attachable to the side-wall section of the main body
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portion, by engaging the corresponding engagement element of the connector head with the
engagement element of the side-wall section of the main body portion, with the one or more
electrical contact elements of the connector head directed perpendicularly away from the
side-wall section of the main body portion.
[00028] In Example 14, the subject matter of Example 13 may optionally include that the
engagement element of the side-wall section of the main body portion may include a
metallic plate and the corresponding engagement element of the connector head may include
a magnet, or the engagement element of the side-wall section of the main body portion may
include a magnet and the corresponding engagement element of the connector head may
include a metallic element.
[00029] In Example 15, the subject matter of Example 13 or 14 may optionally include
that the housing of the connector head may include a cable-in opening for an end portion of
the flexible cable to be housed within the housing and one or more contact-element openings
for the one or more electrical contact elements to be exposed from the housing, the cable-in
opening and the one or more contact-element openings being on a first side of the housing,

wherein the corresponding engagement element may be disposed at a second side of
the housing, the second side being opposite the first side of the housing.
[00030] In Example 16, the subject matter of Example 15 in combination with Example
14 may optionally include that the housing of the connector head may include an
engagement element opening at the second side of the housing to expose the corresponding
engagement element for engaging with the engagement element of the side-wall section of
the main body portion.
[00031] In Example 17, the subject matter of any one of Examples 1 to 16 may optionally
include that the edge segment of the backing-surface demarcating the boundary between the
main body portion and the support-panel portion may be a straight edge segment,

wherein the sliding axis of the extension unit may be parallel to the straight edge
segment,

wherein the controller body may include a stopper portion extending upright from
the backing-surface of the support-panel portion along a first transverse edge segment of the
backing-surface, the first transverse edge segment being perpendicular to the straight edge
segment of the backing-surface,

wherein the stopper member of the extension unit may be opposing the stopper

portion in a manner so as to be slidable along the sliding axis away from or towards a second
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transverse edge segment of the backing-surface of the support-panel portion, the second
transverse edge segment being opposite the first transverse edge segment,

wherein the stopper portion of the controller body and the stopper member of the
extension unit may be operable to cooperatively engage two opposite sides of the portable
electronic device for removably attaching the controller to the portable electronic device.
[00032] In Example 18, the subject matter of any one of Examples 1 to 17 may optionally
include a switch for a Bluetooth connection at the support-panel portion,

wherein the switch may be operable by the extension unit to turn on the Bluetooth
connection when the extension unit is extended from the support-panel portion and to turn
off the Bluetooth connection when the extension unit is retracted into the support-panel
portion.
[00033] Example 19 is a controller set including:

a pair of controllers, each of the pair of controllers being according to any one of
claims 1 to 18,

wherein the pair of controllers may be attachable to each other in a manner so as to
be in a complementary arrangement with the support-panel portions of the pair of controllers
respectively overlapping each other and the main body portions of the pair of controllers on
two opposite sides.
[00034] In Example 20, the subject matter of Example 19 may optionally include that each
of the pair of controllers may include a first interlocking element and a second interlocking
element disposed along an overlap interface of each of the pair of controllers in a manner so
as to interlock the pair of controllers when attached in the complementary arrangement, the
first interlocking element being complementary with the second interlocking element,

wherein, when the pair of controllers are attached in the complementary arrangement,
the first interlocking element of a first controller of the pair of controllers may engage the
second interlocking element of a second controller of the pair of controllers and the second
interlocking element of the first controller of the pair of controllers may engage the first
interlocking element of the second controller of the pair of the controllers so as to interlock
the pair of controllers.
[00035] Example 12 is a controller set including:

a pair of controllers, a first controller of the pair of controllers being according to
claim 18 and a second controller of the pair of controllers being according to any one of

claims 1 to 17,
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wherein the pair of controllers may be attachable to each other in a manner so as to
be in a complementary arrangement with the support-panel portions of the pair of controllers
respectively overlapping each other and the main body portions of the pair of controllers on
two opposite sides.
[00036] In Example 22, the subject matter of Example 21 may optionally include that each
of the pair of controllers may include a first interlocking element and a second interlocking
element disposed along an overlap interface of each of the pair of controllers in a manner so
as to interlock the pair of controllers when attached in the complementary arrangement, the
first interlocking element being complementary with the second interlocking element,

wherein, when the pair of controllers are attached in the complementary arrangement,
the first interlocking element of the first controller of the pair of controllers may engage the
second interlocking element of the second controller of the pair of controllers and the second
interlocking element of the first controller of the pair of controllers may engage the first
interlocking element of the second controller of the pair of the controllers so as to interlock
the pair of controllers.
[00037] In Example 23, the subject matter of Example 21 or 22 may optionally include
that the switch for the Bluetooth connection of the first controller may be disposed at the
support-panel portion of the first controller,

wherein the switch may be configured to turn on or off the Bluetooth connection in
response to a sliding motion of the extension unit of the first controller relative to the switch
of the first controller.
[00038] In Example 24, the subject matter of Example 23 may optionally include that the
first controller may include a processor configured to automatically connect the first
controller and the second controller via the Bluetooth connection upon the switch being
turned on by the sliding motion of the extension unit of the first controller relative to the
switch of the first controller.
[00039] Example 25 is a controller for a portable electronic device, the controller
including:

a controller body including

a main body portion having a control-surface with one or more input-
elements, and
a support-panel portion having a backing-surface, the backing-surface being

recessed from the control-surface, wherein the backing-surface has an edge segment
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demarcating a boundary between the main body portion and the support-panel
portion,
wherein a side-wall section of the main body portion may be perpendicular
to the backing-surface of the support-panel portion along the boundary between the
main body portion and the support-panel portion;
an attachment mechanism disposed at the support-panel portion for removably
attaching the controller to the portable electronic device; and
a connector assembly extending from the support-panel portion of the controller
body for connecting to the portable electronic device, wherein the connector assembly
includes
a connector head, and
a flexible cable extending from the support-panel portion of the controller
body to the connector head,
wherein the connector head is configured to be removably attachable to a
side-wall section of the main body portion of the controller body.
[00040] In Example 26, the subject matter of Example 25 may optionally include that the
side-wall section of the main body portion of the controller body may include an
engagement element,
wherein the connector head may include
a housing,
one or more electrical contact elements exposed from the housing, and
a corresponding engagement element disposed at the housing and opposite
from the one or more electrical contact elements of the connector head in a manner
such that the connector head may be removably attachable to the side-wall section
of the main body portion, by engaging the corresponding engagement element of the
connector head with the engagement element of the side-wall section of the main
body portion, with the one or more electrical contact elements of the connector head
directed perpendicularly away from the side-wall section of the main body portion.
[00041] In Example 27, the subject matter of Example 26 may optionally include that the
engagement element of the side-wall section of the main body portion may include a
metallic plate and the corresponding engagement element of the connector head may include

amagnet, or the engagement element of the side-wall section of the main body portion may
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include a magnet and the corresponding engagement element of the connector head may
include a metallic element.
[00042] In Example 28, the subject matter of Example 26 or 27 may optionally include
that the housing of the connector head may include a cable-in opening for an end portion of
the flexible cable to be housed within the housing and one or more contact-element openings
for the one or more electrical contact elements to be exposed from the housing, the cable-in
opening and the one or more contact-element openings being on a first side of the housing,

wherein the corresponding engagement element may be disposed at a second side of
the housing, the second side being opposite the first side of the housing.
[00043] In Example 29, the subject matter of Example 28 in combination with Example
27 may optionally include that the housing of the connector head may include an
engagement element opening at the second side of the housing to expose the corresponding
engagement element for engaging with the engagement element of the side-wall section of
the main body portion.
[00044] In Example 30, the subject matter of any one of Examples 25 to 29 may optionally
include a switch for a Bluetooth connection at the support-panel portion,

wherein the switch may be operable by the attachment mechanism to turn on the
Bluetooth connection when the attachment mechanism is operated to attach the controller
to the portable electronic device and to turn off the Bluetooth connection when the
attachment mechanism is returned to its original state upon removing the portable electronic
device from the attachment mechanism.
[00045] In Example 31, the subject matter of Example 30 may optionally include that the
attachment mechanism may include

an extension unit slidably coupled to the support-panel portion of the controller body
in a manner so as to be slidable with respect to the support-panel portion along a sliding axis
parallel to the backing-surface of the support-panel portion, wherein the extension unit may
include

an extension arm, and

a stopper member at an outer end of the extension arm exposed outside the support-
panel portion,

wherein the extension arm may be retractably extendable from the support-panel
portion in a manner so as to slide the stopper member along the sliding axis away from or

towards the support-panel portion.
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[00046] In Example 32, the subject matter of Example 31 may optionally include that the
attachment mechanism may include an extension-arm-biasing mechanism coupled between
the support-panel portion of the controller body and the extension unit to exert a biasing
force against extending the extension unit along the sliding axis away from the support-
panel portion.
[00047] In Example 33, the subject matter of Example 32 may optionally include that the
extension arm of the extension unit may extend longitudinally inwards along the sliding axis
within the support-panel portion, wherein the extension-arm-biasing mechanism may
include at least one tension spring oriented parallel to the sliding axis with a first end of the
at least one tension spring attached to an inner end of the extension arm of the extension
unit and a second end of the at least one tension spring attached to the support-panel portion.
[00048] In Example 34, the subject matter of Example 33 may optionally include that the
switch for the Bluetooth connection may be disposed within the support-panel portion,
wherein the switch may be configured to turn on or off the Bluetooth connection in response
to a sliding motion of the extension arm of the extension unit relative to the switch.
[00049] Example 35 is a controller set including:

a pair of controllers, each of the pair of controllers being according to any one of
Examples 25 to 34,

wherein the pair of controllers may be attachable to each other in a manner so as to
be in a complementary arrangement with the support-panel portions of the pair of controllers
respectively overlapping each other and the main body portions of the pair of controllers on
two opposite sides.
[00050] In Example 36, the subject matter of Example 35 may optionally include that each
of the pair of controllers may include a first interlocking element and a second interlocking
element disposed along an overlap interface of each of the pair of controllers in a manner so
as to interlock the pair of controllers when attached in the complementary arrangement, the
first interlocking element being complementary with the second interlocking element,

wherein, when the pair of controllers are attached in the complementary arrangement,
the first interlocking element of the first controller of the pair of controllers may engage the
second interlocking element of the second controller of the pair of controllers and the second
interlocking element of the first controller of the pair of controllers may engage the first
interlocking element of the second controller of the pair of the controllers so as to interlock

the pair of controllers.
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[00051] Example 37 is a controller set including:
a first controller according to any one of Examples 30 to 34; and
a second controller including
a controller body including
a main body portion having a control-surface with one or more input-
elements, and
a support-panel portion having a backing-surface, the backing-
surface being recessed from the control-surface, wherein the backing-surface
has an edge segment demarcating a boundary between the main body portion
and the support-panel portion, and
an attachment mechanism disposed at the support-panel portion for
removably attaching the controller to the portable electronic device,
wherein the first and second controllers are attachable to each other in a manner so
as to be in a complementary arrangement with the support-panel portions of the first and
second controllers respectively overlapping each other and the main body portions of the
first and second controllers on two opposite sides.
[00052] In Example 38, the subject matter of Example 37 may optionally include that each
of the first and second controllers may include a first interlocking element and a second
interlocking element disposed along an overlap interface of each of the first and second
controllers in a manner so as to interlock the first and second controllers when attached in
the complementary arrangement, the first interlocking element being complementary with
the second interlocking element,
wherein, when the first and second controllers are attached in the complementary
arrangement, the first interlocking element of the first controller of the pair of controllers
may engage the second interlocking element of the second controller of the pair of
controllers and the second interlocking element of the first controller of the pair of
controllers may engage the first interlocking element of the second controller of the pair of
the controllers so as to interlock the pair of controllers.
[00053] In Example 39, the subject matter of Example 37 or 38 may optionally include
that the first controller may include a processor configured to automatically connect the first
controller and the second controller via the Bluetooth connection upon the switch being

turned on by the attachment mechanism.
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[00054] FIG. 1A shows a set of controllers 102, 104 coupled together according to various
embodiments. FIG. 1B shows the set of controllers 102, 104 of FIG. 1A disassembled and
separated from each other according to various embodiments. According to various
embodiments, the set of controllers 102, 104 may include a pair of controllers 102, 104.
According to various embodiments, the set of controllers 102, 104 may include a first
controller 102 and a second controller 104. According to various embodiments, each of the
pair of controllers 102, 104 may be configured to fit to each other in an overlapping manner.
Accordingly, the pair of controllers 102, 104 may be configured for coupling in a
complementary arrangement so as to form a compact assembly for storage. Hence, each of
the pair of controllers 102, 104 may include an overlap interface 102a, 104a (demarcated by
dashed lines in FIG. 1B) for meshing or interconnecting or coupling the pair of controllers
102, 104 together. According to various embodiments, when the pair of controllers 102, 104
are disassembled, the first controller 102 may be removably attached to an end (e.g. a
longitudinal end) of a portable electronic device (PED) and the second controller 104 may
be removably attached to an opposite end (e.g. an opposite longitudinal end) of the portable
electronic device. Accordingly, a user may hold the first controller 102 with one hand and
the second controller 104 with another hand so as to suspend the portable electronic device
between the pair of controllers 102, 104. According to various embodiments, the portable
electronic device may include a smartphone, a mobile phones, a tablet, or any suitable
handheld, lightweight electronic devices. According to various embodiments, the user may
use the pair of controllers 102, 104 as input devices to provide input to the portable
electronic device for controlling certain functions of an application running on the portable
electronic device. For example, when a game application is running on the portable
electronic device, the pair of controllers 102, 104 may be used to provide input to the
portable electronic device for controlling an object or character in the game application
running on the portable electronic device.

[00055] FIG. 2A shows a side view of the first controller 102 with an attachment
mechanism 130 in an original state (or unused state) according to various embodiments. FIG.
2B shows a cross-sectional view of FIG. 2A according to various embodiments. FIG. 2C
shows a side view of the first controller 102 with an attachment mechanism 130 in a
deployed state according to various embodiments. FIG. 2D shows a cross-sectional view of
FIG. 2C according to various embodiments. While only the first controller 102 is illustrated

in FIG. 2A to FIG. 2D, it is understood that the second controller 104 may contain the same
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or similar attachment mechanism 130 and have the same or similar controller body 110 as
shown.

[00056] According to various embodiments, with reference to FIG. 1B, each of the
controller 102, 104 may include a controller body 110. According to various embodiments,
the controller body 110 may include a main body portion 112 including a control-surface
114 with one or more input-elements 116. Accordingly, the main body portion 112 of the
controller body 110 of the controller 102, 104 may be held or grip by the user for interacting
with the one or more input-elements 116 to provide inputs. According to various
embodiments, the control-surface 114 may be a surface of the main body portion 112
containing the main or primary input-elements 116 of the controller 102, 104, including but
not limited to, a directional pad, a thumb stick, or “A, B, X, Y” buttons. According to various
embodiments, the control-surface 114 may be the surface which the user may place a thumb
of the user for with the one or more input-elements 116. According to various embodiments,
the main body portion 112 of the controller body 110 may be ergonomically configured for
the user to hold or grip such that the thumb of the user may move across the control-surface
114 of the main body portion 112 of the controller body 110 for interacting with the different
input-elements 116.

[00057] According to various embodiments, the controller body 110 may include a
support-panel portion 122. According to various embodiments, the support-panel portion
122 may be extending sideway from the main body portion 112. Accordingly, the support-
panel portion 122 and the main body portion 112 may be in a side-by-side arrangement
wherein the support-panel portion 122 may be a lateral extension of the main body portion
112. According to various embodiments, the support-panel portion 122 may include a
backing-surface 124 directed in a same direction as the control-surface 114 of the main body
portion 112. Accordingly, both the backing-surface 124 of the support-panel portion 122
and the control-surface 114 of the main body portion 112 may be facing the same direction.
According to various embodiments, the backing-surface 124 may include an edge segment
126 demarcating a boundary between the main body portion 112 and the support-panel
portion 122. Accordingly, the edge segment 126 may extend along the boundary between
the main body portion 112 and the support-panel portion 122. Hence, the edge segment 126
may be a transition between the main body portion 112 and the support-panel portion 122

defining where the support-panel portion 122 ends and where the main body portion 112
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begins. Thus, the edge segment 126 may be a line or border at which the backing-surface
124 terminates.

[00058] According to various embodiments, the attachment mechanism 130 may be
disposed at the support-panel portion 122. According to various embodiments, the
attachment mechanism 130 may be configured to removably attach the controller 102, 104
to the portable electronic device. Accordingly, the attachment mechanism 130 may be
operable to attach to the portable electronic device in a manner so as to be removable.
According to various embodiments, the attachment mechanism 130 may utilise one or a
combination of a clamping engagement, a mechanical joining, a catch or latch engagement,
a clip engagement, a snap-fitting engagement, an elastic action, a spring/bias action, a
friction engagement, an adhesive engagement, a suction action, vacuum engagement, or a
magnetic action for non-permanently attaching or joining the controller 102, 104 to the
portable electronic device such that they can be removed without damaging the portable
electronic device. According to various embodiments, the attachment mechanism 130 may
be movable relative to the support-panel portion 122 for removably attaching to the portable
electronic device. Accordingly, the portable electronic device may be placed or received on
the support-panel portion 122 with a back of the portable electronic device abutting the
backing-surface 124 of the support-panel portion 122 and the attachment mechanism 130
may be operated or moved to engage the portable electronic device so as to attach or join or
couple the controller 102, 104 and the portable electronic device together.

[00059] FIG. 2A to FIG. 2D illustrate an example of the attachment mechanism 130
according to various embodiments. According to various embodiments, the attachment
mechanism 130 may be in the form of an extension unit 132. According to various
embodiments, the extension unit 132 may be configured to removably attach the controller
102, 104 to the portable electronic device via clamping. According to various embodiments,
the extension unit 132 may be slidably coupled to the support-panel portion 122 of the
controller body 110. Accordingly, the extension unit 132 may be slidable with respect to the
support-panel portion 122 along a sliding axis 131 parallel to the backing-surface 124 of the
support-panel portion 122. Hence, the extension unit 132 may slide relative to the backing-
surface 124 of the support-panel portion 122 in a parallel manner. According to various
embodiments, the extension unit 132 may slide between an extended disposition and a
retracted disposition. In the extended disposition, the extension unit 132 may form an

extension of the support-panel portion 122 whereby the extension unit 132 may be
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protruding laterally from the support-panel portion 122 so as to increase the reach of the
support-panel portion 122 for supporting a back of the portable electronic device. In the
retracted disposition, the extension unit 132 may be inserted into and/or overlapped with the
support-panel portion 122 such that the extension unit 132 may no longer be protruding
laterally from the support-panel portion 122.

[00060] According to various embodiments, the extension unit 132 may include an
extension arm 134 and a stopper member 136 at an outer end 134a (or distal end) of the
extension arm 134. According to various embodiments, the outer end 134a of the extension
arm 134 may be exposed outside the support-panel portion 122 such that the stopper member
136 may be outside the support-panel portion 122. Accordingly, the stopper member 136
and the outer end 134a of the extension arm 134 may be visible and accessible from outside
of the support-panel portion 122. Hence, the stopper member 136 and the outer end 134a of
the extension arm 134 may be situated outside the support-panel portion 122.

[00061] According to various embodiments, the extension arm 134 of the extension unit
132 may be retractably extendable from the support-panel portion 122 in a manner so as to
slide the stopper member 136 along the sliding axis 131 away from or towards the support-
panel portion 122. Accordingly, the extension arm 134 may be extended out of the support-
panel portion 122 such that the stopper member 136 may be moved to a position away from
the support-panel portion 122. Further, the extension arm 134 may be retracted with respect
to the support-panel portion 122 (e.g. inserted into and/or overlapped with the support-panel
portion 122) such that the stopper member 136 may be abutting the support-panel portion
122. According to various embodiments, the extension arm 134 of the extension unit 132
may be extendable such that the portable electronic devices of varying sizes may be fitted
to the controller 102, 104 with the back of the portable electronic device abutting the
backing-surface 124 of the support-panel portion 122 and the stopper member 136 of the
extension unit 132 abutting a side of the portable electronic device.

[00062] According to various embodiments, the stopper member 136 of the extension unit
132 may be retractably extendable from the outer end 134a of the extension arm 134 along
an extension axis 135 extending perpendicularly away from the extension arm 134.
According to various embodiments, the extension axis 135 may be perpendicular to the
sliding axis 131. According to various embodiments, the extension axis 135 may be
perpendicular to the backing surface 124 of the support-panel portion 122. Accordingly, the

stopper member 136 of the extension unit 132 may be extended perpendicularly away from
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the outer end 134a of the extension arm 134 so as to increase a height of the stopper member
136 from the extension arm 134. Hence, the stopper member 136 of the extension unit 132
may be moved perpendicularly with respect to the extension arm 134 between an
unextended state and an extended state to vary a height of the stopper member 136.
[00063] According to various embodiments, the stopper member 136 may include an
overhang portion 138 extending over a region of the extension arm 134 in a direction from
the outer end 134a of the extension arm 134 towards and an inner end 134b of the extension
arm 134. The inner end 134b of the extension arm 134 may be opposite the outer end 134a
of the extension arm 134. Accordingly, the overhang portion 138 of the stopper member
136 may be protruding sideways in a direction parallel to the extension arm 134 and inwards
towards the support-panel portion 122. Hence the overhang portion 138 may form an
overhanging ledge over the region of the extension arm 134 towards the outer end 134a of
the extension arm 134. According to various embodiments, the portable electronic device
may be fitted to the controller 102, 104 with the extension arm 134 of the extension unit 132
and the overhang portion 138 of the stopper member 136 clamping across a thickness of the
portable electronic device. With the stopper member 136 of the extension unit 132 being
retractably extendable perpendicularly from the extension arm 134 of the extension unit 132,
a spaced apart distance between the overhang portion 138 of the stopper member 136 and
the extension arm 134 may be varied to accommodate different thickness of different
portable electronic device. Accordingly, the stopper member 136 of the extension unit 132
may be operable to clamp the portable electronic device along a thickness direction of the
portable electronic device for removably attaching the controller 102, 104 to the portable
electronic device.

[00064] FIG. 3A shows an example of the extension unit 132 according to various
embodiments. FIG. 3B shows an example of a slider bracket 142 for a stopper-member-
biasing mechanism 140 of the extension unit 132 of FIG. 3A according to various
embodiments. FIG. 3C shows a cross-sectional view of an example of the stopper member
136 of the extension unit 132 of FIG. 3A according to various embodiments. FIG. 3D shows
an exploded view of an example of the stopper-member-biasing mechanism 140 and an
extension arm biasing mechanism 150 of the extension unit 132 of FIG. 3A according to
various embodiments.

[00065] According to various embodiments, the extension unit 132 may include the

stopper-member-biasing mechanism 140. According to various embodiments, the stopper-
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member-biasing mechanism 140 may be coupled between the stopper member 136 and the
outer end 134a of the extension arm 134. According to various embodiments, the stopper-
member-biasing mechanism 140 may exert a biasing force against extending the stopper
member 136 along the extension axis 135 perpendicularly away from the extension arm 134.
Accordingly, the stopper-member-biasing mechanism 140 may be configured to bias the
stopper member 136 in the unextended state. Hence, the stopper-member-biasing
mechanism 140 may retract the stopper member 136 towards the extension arm 134 when a
force pulling the stopper member 136 away from the outer end 134a of the extension arm
134 to extend the stopper member 136 perpendicularly is removed.

[00066] According to various embodiments, the stopper-member-biasing mechanism 140
may include the slider bracket 142. According to various embodiments, the slider bracket
142 may be fixedly attached the stopper member 136 so as to be located at a base 136a of
the stopper member 136. For example, the slider bracket 142 may be fixedly attached to the
base 136a of the stopper member 136 or the slider bracket 142 may be fixedly attached to
an internal structure 136b of the stopper member 136 extending to the base 136a of the
stopper member 136. According to various embodiments, the slider bracket 142 may include
a sliding element 142a. As shown in FIG. 3B as an example, according to various
embodiments, the sliding element 142a may be a pair of opposing grooves. According to
various embodiments, the pair of opposing grooves may be formed by inward bends formed
on two opposite edges of the slider bracket 142. Further, as shown in FIG. 3D as an example,
the slider bracket 142 may be fixedly attached to the stopper member 136 via screws 141.
Furthermore, the extension arm 134 may include a cover 134b on an underneath side of the
extension arm 134 opposite the stopper member 136 for accessing the screws 141.

[00067] According to various embodiments, the stopper-member-biasing mechanism 140
may include at least one elongated slider-guide member 144. According to various
embodiments, the at least one elongated slider-guide member 144 may be extending
perpendicularly away from the outer end 134a of the extension arm 134 in a direction
parallel to the extension axis 135 of the stopper member 136. Accordingly, the at least one
clongated slider-guide member 144 may be parallel to the extension axis 135 of the stopper
member 136. Hence, the at least one eclongated slider-guide member 144 may be
perpendicular to the extension arm 134. According to various embodiments, the stopper
member 136 may be placed over the at least one elongated slider-guide member 144 with

the sliding element 142a of the slider bracket 142 in sliding engagement with the at least
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one elongated slider-guide member 144. Accordingly, the at least one elongated slider-guide
member 144 may serve as a guide for the slider bracket 142 such that the slider bracket 142
may be slidable along the at least one elongated slider-guide member 144 so as to slide the
stopper member 136 along the extension axis 135. Hence, the sliding motion of the stopper
member 136 along the extension axis 135 may be provided by the sliding motion of the
slider bracket 142 along the at least one elongated slider-guide member 144. As shown in
FIG. 3D as an example, when the sliding element 142a of the slider bracket 142 is the pair
of opposing grooves, the at least one elongated slider-guide member 144 may be an
elongated plate (parallel to the extension axis 135) whereby the pair of opposing grooves
may be fitted over the two opposite longitudinal edges of the elongated plate such that the
slider bracket 142 may be slidable along the elongated plate longitudinally.

[00068] According to various embodiments, the stopper-member-biasing mechanism 140
may include at least one spring retainer 146. According to various embodiments, the at least
one spring retainer 146 may be at a tip 144a (distal end) of the at least one elongated slider-
guide member 144. Accordingly, the at least one spring retainer 146 may be situated at a
point of the at least one elongated slider-guide member 144 farthest from the outer end 134a
of the extension arm 134. According to various embodiments, when the stopper member
136 is fitted over the at least one elongated slider-guide member 144, the at least one spring
retainer 146 at the tip 144a of the at least one elongated slider-guide member 144 may be
within the stopper member 136 and the slider bracket 142 at the base 136a of the stopper
member 136 may be spaced apart from the at least one spring retainer 146. Accordingly, the
at least one spring retainer 146 may be disposed within the stopper member 136 and away
from the slider bracket 142 at the base 136a of the stopper member 136. Hence, the at least
one elongated slider-guide member 144 may be inserted into the stopper member 136 via
the base 136a of the stopper member 136 such that the at least one spring retainer 146 at the
tip 144a of the at least one elongated slider-guide member 144 may be located deep within
the stopper member 136 and away from the slider bracket 142 at the base 136a of the stopper
member 136. According to various embodiments, the stopper member 136 may be fitted
over the at least one elongated slider-guide member 144 with the at least one spring retainer
146 opposing the slider bracket 142 at the base 136a of the stopper member 136. As shown
in FIG. 3D as an example, the at least one spring retainer 146 may be in the form of a three-
pronged structure directed towards the outer end 134a of the extension arm 134. For example,

the three-pronged structure may be formed by bending.
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[00069] According to various embodiments, the stopper-member-biasing mechanism 140
may include at least one compression spring 148. According to various embodiments, the at
least one compression spring 148 may be fitted alongside the at least one elongated slider-
guide member 146 between the slider bracket 142 and the at least one spring retainer 146.
According to various embodiments, a first end 148a of the at least one compression spring
148 may abut the slider bracket 142 and a second end 148b of the at least one compression
spring 148 may be retained by the at least one spring retainer 142. Accordingly, the at least
one compression spring 148 may be disposed within the stopper member 136 and between
the slider bracket 142 at the base 136a of the stopper member 136 and the at least one spring
retainer 146 within the stopper member 136. Hence, the at least one compression spring 148
may maintain or keep the slider bracket 142 at the base 136a of the stopper member 136 and
the at least one spring retainer 146 within the stopper member 136 apart from each other.
According to various embodiments, the at least one compression spring 148 may be
compressed to exert a biasing force to push apart the slider bracket 142 and the at least one
spring retainer 146 when the stopper member 136 is extended perpendicularly away from
the extension arm 134 along the extension axis 135. Accordingly, extending the stopper
member 136 perpendicularly away from the extension arm 134 along the extension axis 135
may compress the at least one compression spring 148 between the slider bracket 142 and
the at least one spring retainer 146 such that the at least one compression spring 148 may
provide the biasing force to retract the stopper member 136 towards the outer end 134a of
the extension arm 134 upon removal of the force extending the stopper member. As shown
in FIG. 3D as an example, according to various embodiments, the stopper-member-biasing
mechanism 140 may include two compression springs 148 and two spring retainers 146 at
the tip 144a of the at least one elongated slider-guide member 144.

[00070] FIG. 4A shows another example of the extension unit 132 according to various
embodiments. FIG. 4B shows another example of a slider bracket 142 for a stopper-
member-biasing mechanism 140 of the extension unit 132 of FIG. 4A according to various
embodiments. FIG. 4C shows a cross-sectional view of another example of the stopper
member 136 of the extension unit 132 of FIG. 4A according to various embodiments. FIG.
4D shows an exploded view of another example of the stopper-member-biasing mechanism
140 and the extension arm biasing mechanism 150 of the extension unit 132 of FIG. 4A

according to various embodiments.
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[00071] In addition to the features as described for the extension unit 132 with reference
to FIG. 3A to FIG. 3D, according to various embodiments, the stopper-member-biasing
mechanism 140 of the extension unit 132 may further include at least one elongated spring
guide member 449 as shown in FIG. 4A, 4C and 4D. According to various embodiments,
the at least one elongated spring guide member 449 may be arranged parallel to the at least
one elongated slider-guide member 144 with a first end 449a of the at least one elongated
spring-guide member 449 coupled to the at least one spring retainer 146 at the tip 144a of
the at least one elongated slider-guide member 144. Accordingly, the at least one elongated
spring guide member 449 may be suspended from the at least one spring retainer 146 at the
tip 144a of the at least one elongated slider-guide member 144 in a manner parallel to the at
least one elongated slider-guide member 144. Hence, the first end 449a of the at least one
elongated spring-guide member 449 may hang from the at least one spring retainer 146 at
the tip 144a of the at least one elongated slider-guide member 144 so as to extend
longitudinally downwards and parallel to the at least one elongated slider-guide member
144.

[00072] According to various embodiments, with the at least one elongated spring guide
member 449 suspending downwards from the at least one spring retainer 146 at the tip 144a
of the at least one elongated slider-guide member 144, the at least one elongated spring-
guide member 449 may be inserted through the at least one compression spring 148.
Accordingly, the at least one compression spring 148 may be fitted over the at least one
clongated spring-guide member 449 with the second end 148b of the at least one
compression spring 148 abutting and retained by the at least one spring retainer 142.
[00073] According to various embodiments, the slider bracket 142 may include at least
one spring-guide-member hole 142b through which a second end 449b of the at least one
clongated spring-guide member 449 may be inserted such that the slider bracket 142 may
be slidable along the at least one elongated spring-guide member 449. According to various
embodiments, the second end 449b of the at least one elongated spring-guide member 449
may be inserted through the at least one spring-guide-member hole 142b of the slider bracket
142. Accordingly, the at least one elongated spring-guide member 449 may serve as a guide
for the at least one compression spring 148 as well as a guide for the slider bracket 142 such
that the slider bracket 142 may slide along the at least one elongated spring-guide member

449 via the at least one spring-guide-member hole 142b.
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[00074] According to various embodiments, the example of the slider bracket 142 as
shown in FIG. 4B may differ from the example as shown in FIG. 3B in that the sliding
clement 142a of FIG. 4B may be a pair of opposing edges. According to various
embodiments, the pair of opposing edges may be formed by cutting. Accordingly, the slider
bracket 142 of FIG. 4B may be fitted over the at least one eclongated slider-guide member
144 with the opposing edges abutting two opposite longitudinal edges of the at least one
elongated slider-guide member 144 so as to be slidable along the at least one elongated
slider-guide member 144. According to various embodiments, the example of the at least
one spring retainer 146 as shown in FIG. 4D may differ from the example as shown in FIG.
3D in that the at least one spring retainer 146 of FIG. 4D may be a plate with at least one
hole for coupling with the first end 449a of the at least one elongated spring-guide member
449. Further, when the there are two compression springs 148, the stopper-member-biasing
mechanism 140 may include two elongated spring-guide members 449 coupled to the at
least one spring retainer 146 of FIG. 4D.

[00075] Referring to FIG. 3A, FIG. 3D, FIG. 4A and FIG. 4D, the controller 102, 104
may include the extension-arm-biasing mechanism 150. According to various embodiments,
the extension-arm-biasing mechanism 150 may be coupled between the support-panel
portion 122 of the controller body 110 and the extension unit 132. According to various
embodiments, the extension-arm-biasing mechanism 150 may exert a biasing force against
extending the extension unit 132 along the sliding axis 131 away from the support-panel
portion 122. Accordingly, the extension-arm-biasing mechanism 150 may be configured to
bias the extension unit 132 in the retracted disposition. Hence, the extension-arm-biasing
mechanism 150 may retract the extension unit 132 from the extended disposition to the
retracted disposition when a force pulling the extension unit 132 into the extended
disposition along the sliding axis 131 is removed.

[00076] According to various embodiments, the extension-arm-biasing mechanism 150
may include at least one tension spring 152. According to various embodiments, the at least
one tension spring 152 may be oriented parallel to the sliding axis 131 with a first end 152a
of the at least one tension spring 152 attached to the inner end 134b of the extension arm
134 of the extension unit 132 and a second end 152b of the at least one tension spring 152
attached to the support-panel portion 122. Accordingly, the at least one tension spring 152

may exert a biasing force to bring together the extension arm 134 of the extension unit 132
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and the support-panel portion 122 when the extension arm 134 of the extension unit 132 is
extended away from the support-panel portion 122 along the sliding axis 131.

[00077] Accordingly, extending the extension arm 134 of the extension unit 132 is
extended away from the support-panel portion 122 along the sliding axis 131 may
corresponding extend the at least one tension spring 152 between the inner end 134b of the
extension arm 134 of the extension unit 132 and the support-panel portion 122 such that the
at least one tension spring 152 may provide the biasing force to retract the extension arm
134 of the extension unit 132 with respect to the support-panel portion 122 upon removal
of the force extending the extension arm 134 of the extension unit 132. As shown in FIG.
3A, FIG. 3D, FIG. 4A and FIG. 4D as an example, according to various embodiments, the
extension-arm-biasing mechanism 150 may include two tension springs 152.

[00078] According to various embodiments, the second end 152b of the at least one
tension spring 152 may be attached to a region of the support-panel portion 122 opposite
the side of the support-panel portion 122 from which the outer end 134a of the extension
arm 134 and the support member 136 is exposed. Accordingly, in the retracted disposition,
the extension arm 134 may be inserted into and/or overlapped with a portion of the support-
panel portion 122 between the region of the support-panel portion 122 to which the second
end 152b of the at least one tension spring 152 may be attached and the side of the support-
panel portion 122 from which the outer end 134a of the extension arm 134 and the support
member 136 is exposed.

[00079] According to various embodiments, the extension arm 134 of the extension unit
132 may include an elongated structure 160. According to various embodiments, the
elongated structure 160 of the extension arm 134 may be slidably inserted into the support-
panel portion 122 of the controller body 110 so as to extend longitudinally inwards along
the sliding axis 131 within the support-panel portion 122. Accordingly, in the retracted
disposition, the elongated structure 160 of the extension arm 134 may be inside the support-
panel portion 122 so as to be concealed and enclosed by the support-panel portion 122.
Hence, extending the extension arm 134 of the extension unit 132 to the extended disposition
may slide the elongated structure 160 of the extension arm 134 out of the support-panel
portion 122.

[00080] According to various embodiments, the extension arm 134 of the extension unit
132 may include at least one integral L-shaped plate 162. According to various embodiments,

a longer section 164 of the L-shaped plate 162 may be embedded in the elongated structure
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160 of the extension arm 134. Accordingly, the longer section 164 of the L-shaped plate 162
may serve as a backbone or a skeleton of the elongated structure 160 of the extension arm
134 that extends within the elongated structure 160 of the extension arm 134. According to
various embodiments, the longer section 164 of the L-shaped plate 162 may be extending
longitudinally along the elongated structure 160. Hence, the longer section 164 of the L-
shaped plate 162 may be along or parallel to the sliding axis 131 of the extension arm 134.
According to various embodiments, a free end 164a of the longer section 164 of the L-
shaped plate 162 may be coupled to the first end 152a of the at least one tension spring 152.
Accordingly, the at least one tension spring 152 may be directly coupled to the free end 164a
of the longer section 164 of the L-shaped plate 162 embedded within the elongated structure
160. Hence, the at least one tension spring 152 may be coupled to the backbone or the
skeleton of the extension arm 134 of the extension unit 132.

[00081] According to various embodiments, a shorter foot section 166 of the L-shaped
plate 162 may be extending perpendicularly away from the extension arm 134 to form the
clongated slider-guide member 144 with the at least one spring retainer 146 at a free-end
166a of the shorter foot section 166 of the L-shaped plate 162 to hold the second end 148b
of the at least one compression spring 148. Accordingly, the shorter foot section 166 of the
L-shaped plate 162 may be parallel to the extension axis 135 of the support member 136
whereby the shorter foot section 166 of the L-shaped plate 162 may serve as the elongated
slider-guide member 144 of the stopper-member-biasing mechanism 140. Further, the at
least one spring retainer 146 of the stopper-member-biasing mechanism 140 may be at a
free-end 166a of the shorter foot section 166 of the L-shaped plate 162. According to various
embodiments, the shorter foot section 166 of the L-shaped plate 162 may protrude from
and/or penetrate through the elongated structure 160 of the extension arm 134 so as to be
extending from the outer end 134a of the extension arm 134.

[00082] According to various embodiments, with the free end 164a of the longer section
164 of the L-shaped plate 162 may be coupled to the at least one tension spring 152 of the
extension-arm-biasing mechanism 150 and the at least one spring retainer 146 of the
stopper-member-biasing mechanism 140 at the free-end 166a of the shorter foot section 166
of the L-shaped plate 162 retaining the at least one compression spring 148 of the stopper-
member-biasing mechanism 140, the L-shaped plate 162 may serve as an interconnecting
structure between the extension-arm-biasing mechanism 150 and the stopper-member-

biasing mechanism 140 which provides a durable and reliable extension unit 132 of the
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controller 102, 104 operable to removably attach the controller 102, 104 to the portable
electronic device.

[00083] FIG. SA shows a back of the support-panel potion 122 of the controller body 110
with an extension-locking mechanism 170 in a locking position according to various
embodiments. FIG. 5B shows a cross-section of the back of the support-panel potion 122 of
the controller body 110 of FIG. SA according to various embodiments. FIG. 5C shows the
back of the support-panel potion 122 of the controller body 110 of FIG. 5A with the
extension-locking mechanism 170 in a retracted position according to various embodiments.
FIG. 5D shows a cross-section of the back of the support-panel potion 122 of the controller
body 110 of FIG. 5C according to various embodiments. FIG. SE shows a cut away view
from an underside of the support-panel potion 122 of the controller body 110 to reveal an
extension-locking member 172 of the extension-locking mechanism 170 and the extension
unit 132 according to various embodiments. FIG. 5F shows a pusher member 172 of the
extension-locking mechanism 170 according to various embodiments.

[00084] According to various embodiments, the controller body 102, 104 may include the
extension-locking mechanism 170. According to various embodiments, the extension-
locking mechanism 170 may be disposed at the support-panel potion 122 of the controller
body 110. According to various embodiments, the extension-locking mechanism 170 may
be operable to lock the extension unit 132 from sliding relative to the support-panel portion
122 and to unlock the extension unit 132 such that the extension unit 132 may be free to
slide relative to the support-panel portion 122. According to various embodiments, the
extension-locking mechanism 170 may be disposed in a manner so as to be capable of
engaging with the extension unit 132 for locking or unlocking the extension unit 132.
Accordingly, the extension-locking mechanism 170 may be disposed adjacent the extension
unit 132 near the side of the support-panel portion 122 from which the outer end 134a of the
extension arm 134 of the extension unit 132 and the support member 136 is exposed.
[00085] According to various embodiments, the extension-locking mechanism 170 may
include the extension-locking member 172. According to various embodiments, the
extension-locking member 172 may be movable between the locking position to engage
with the extension unit 132 for locking and the retracted position to disengage from the
extension unit 132 for unlocking. Accordingly, when the extension-locking member 172 is
in the locking position, the extension-locking member 172 may be in engagement with the

extension unit 132 so as to prohibit or prevent the extension unit 132 for sliding relative to
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the support-panel portion 122 along the sliding axis 131. Further, when the extension-
locking member 172 is in the retracted position, the extension-locking member 172 may be
disengaged from the extension unit 132 such that the extension unit 132 may be free for
sliding relative to the support-panel portion 122 along the sliding axis 131. Hence, the
extension-locking member 172 may be operated to move into the locking position to lock
the extension unit 132 in place after a desired amount of extension of the extension unit 132
has been achieved to attach the controller 102, 104 to the portable electronic device. Further,
the extension-locking member 172 may be operated to move into the retracted position to
unlock the extension unit 132 such that the extension unit 132 may be slidable along the
sliding axis to adjust the amount of extension for attaching the controller 102, 104 to the
portable electronic device.

[00086] According to various embodiments, the extension-locking member 172 of the
extension-locking mechanism 170 may be spring-loaded. According to various
embodiments, the extension-locking member 172 may be biased in the locking position.
Accordingly, the extension-locking member 172 may be in the locking position in the
original state. According to various embodiments, the extension-locking mechanism 170
may include the pusher member 174 (as shown in FIG. 5F or as shown in dotted-lines in
FIG. 5B and FIG. 5D) operable to push the extension-locking member 172 into the retracted
position so as to disengage from the extension unit 132 and to release the extension-locking
member 172 such that a spring-loaded force may move the extension-locking member 172
into the locking position to engage with the extension unit 132. Accordingly, the pusher
member 174 may push the extension-locking member 172 from the locking position (see
FIG. 5B) to the retracted position (see FIG. 5D) such that the extension-locking member
172 may be depressed and move away from the extension unit 132. Subsequently, the pusher
member 174 may be released from the extension-locking member 172 such that the spring-
loaded force of the extension-locking member 172 may return the extension-locking
member 172 from the retracted position (see FIG. 5D) to the locking position (see FIG. 5B)
for the extension-locking member 172 to engage the extension unit 132.

[00087] According to various embodiments, the extension unit 132 may include a
complimentary extension-locking arrangement 176. According to various embodiments, the
extension-locking member 172 of the extension-locking mechanism 170 may engage with

the complimentary extension-locking arrangement 176 of the extension unit 132 to lock the
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extension unit 132. According to various embodiments, the complimentary extension-
locking arrangement 176 may extend longitudinally along the extension unit 132.

[00088] As shown in FIG. 5B, FIG. 5D and FIG. 5E as an example, according to various
embodiments, the extension-locking member 172 may engage with the extension arm 134
of the extension unit 132 (e.g. the elongate structure 160) in the locking position for locking
the extension unit 132 and disengage from the extension arm 134 of the extension unit 132
(e.g. the elongate structure 160) in the retracted position for unlocking the extension unit
132. As also shown in FIG. 5B, FIG. 5D and FIG. 5E as an example, the extension-locking
mechanism 170 may include two spaced apart extension-locking members 172 with a
compression spring 172a extending between the two spaced apart extension-locking
members 172 such that the two spaced apart extension-locking members 172 may be spring-
loaded. Accordingly, the extension arm 134 of the extension unit 132 (e.g. the elongate
structure 160) may include a longitudinal slot 173 such that the two spaced apart extension-
locking members 172 with the compression spring 172a may be disposed within the
longitudinal slot 173 of the extension arm 134 of the extension unit 132 (e.g. the elongate
structure 160). As also shown in FIG. 5E and FIG. 5F as an example, according to various
embodiments, each of the two spaced apart extension-locking members 172 may include a
protrusion 172b underneath. According to various embodiments, the pusher member 174
may also include a pair of converging ribs 174a. Accordingly, the pair of converging ribs
174a of the pusher member 174 may be in sliding engagement with the protrusions 172b of
the two spaced apart extension-locking members 172 such that sliding the pusher member
174 relative to the two spaced apart extension-locking members 172 in a direction parallel
to the sliding axis 131 may slide the pair of converging ribs 174a against the protrusions
172b to cause the two spaced apart extension-locking members 172 to move towards each
other when the narrowest portions of the pair of converging ribs 174a are abutting the
protrusions 172b (i.e. to engage the protrusions 172b) and to cause the two spaced apart
extension-locking members 172 to move away from each other by the spring-loaded force
when the widest portions of the pair of converging ribs 174a are abutting with the
protrusions 172b (i.e. to release the protrusions 172b). As also shown in FIG. 5B, FIG. 5D
and FIG. 5E as an example, according to various embodiments, the complimentary
extension-locking arrangement 176 may be along the extension arm 134 of the extension
unit 132 (e.g. the elongated structure 160). According to various embodiments, the

complementary extension-locking arrangement 176 may be along the longitudinal slot 173
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of the extension arm 134 of the extension unit 132. According to various embodiments, the
complementary extension-locking arrangement 176 may be serrations or saw-tooth
structures extending longitudinally along the extension arm 134 of the extension unit 132
(e.g. the elongated structure 160).

[00089] FIG. 6A shows the second controller 104 with a connector assembly 180
according to various embodiments. FIG. 6B shows a cross-sectional view of FIG. 6A
according to various embodiments. FIG. 6C shows the connector assembly 180 of the
second controller 104 of FIG. 6A according to various embodiments. FIG. 6D shows an
exploded view of the connector assembly 180 of the second controller 104 of FIG. 6A
according to various embodiments. While only the second controller 104 is illustrated in
FIG. 6A to FIG. 6D, it is understood that the first controller 102 may contain the same or
similar connector assembly 180 as shown. According to various embodiments, either one or
both of the pair of controllers 102, 104 may include the connector assembly 180. For
example, the second controller 104 of the pair of controllers 102, 104 may include the
connector assembly 180, or the first controller 102 of the pair of controllers 102, 104 may
include the connector assembly 180, or both the first controller 102 and the second controller
104 may include the connector assembly 180.

[00090] According to various embodiments, the controller 102, 104 may include the
connector assembly 180. According to various embodiments, the connector assembly 180
may be extending from the support-panel portion 122 of the controller body 110. According
to various embodiments, the connector assembly 180 may include a connector head 182 and
a flexible cable 184 extending from the support-panel portion 122 of the controller body
110 to the connector head 182. Accordingly, the flexible cable 184 may be extending
between the connector head 182 and the support-panel portion 122. Hence, the flexible cable
184 may interconnect the connector head 182 and the support-panel portion 122. According
to various embodiments, the connector head 182 may be configured to be removably
attachable to a recessed side-wall section 118 (or side-wall section) of the main body portion
112 of the controller body 110. According to various embodiments, the recessed side-wall
section 118 (or side-wall section) of the main body portion 112 may be perpendicular to the
backing-surface 124 of the support-panel portion 122. According to various embodiments,
the recessed side-wall section 118 of the main body portion 112 may be recessed into a side-
wall 119 of the main body portion 112 extending perpendicularly from the backing-surface

124 of the support-panel portion 122. According to various embodiments, the side-wall 119
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of the main body portion 112 may be along the edge segment 126 of the backing-surface
124 of the support-panel portion 122. Hence, the recessed side-wall section 118 of the main
body portion 112 may be recessed into the side-wall 119 of the main body portion 112 from
the edge segment 126 of the backing-surface 124 of the support-panel portion 122.
According to various embodiments, while it is described and shown in the figures that the
connector head 182 may be removably attachable to the recessed side-wall section 118 of
the main body portion 112, it is understood that the connector head 182 may also be
removably attachable to a side-wall section that is flushed with the side-wall 119 of the main
body portion 112 along the edge segment 126 of the backing-surface 124 of the support-
panel portion 122 without departing from the intended function or meaning.

[00091] According to various embodiments, in the controller 102, 104, a thickness of the
support-panel portion 122 may be smaller than a thickness of the main body portion 112.
Accordingly, the support-panel portion 122 may be thinner than the main body portion 112.
According to various embodiments, the backing-surface 124 of the support-panel portion
122, which is facing the same direction as the control-surface 114 of the main body portion
112, may be recessed from the control-surface 114 of the main body portion 112.
Accordingly, the backing-surface 124 of the support-panel portion 122 and the control-
surface 114 of the main body portion 112 may form a stepped-down profile or arrangement.
According to various embodiments, the side-wall 119 of the main body portion 112 may be
along the boundary between the main body portion 112 and the support-panel portion 122
forming the stepped-down profile or arrangement from the control-surface 114 of the main
body portion 112 to the backing-surface 124 of the support-panel portion 122. Accordingly,
the recessed side-wall section 118 (or side-wall section) of the main body portion 112 may
be along the boundary between the main body portion 112 and the support-panel portion
122. According to various embodiments, the side-wall 119 of the main body portion 112
may be along the edge segment 126 demarcating the boundary between the main body
portion 112 and the support-panel portion 122 such that the recessed side-wall section 118
of the main body portion 112 may be recessed into the side-wall 119 of the main body
portion 112 from the boundary between the main body portion 112 and the support-panel
portion 122.

[00092] According to various embodiments, the recessed side-wall section 118 (or side-
wall section) of the main body portion 112 may include an engagement element 118a.

According to various embodiments, the engagement eclement 118a of the recessed side-wall
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section 118 (or side-wall section) may be configured to engage with the connector head 182
of the connector assembly 180 such that the connector head 182 of the connector assembly
180 may be removably attachable to the recessed side-wall section 118 (or side-wall section)
of the main body portion 112.

[00093] According to various embodiments, the connector head 182 may include a
housing 183. Accordingly, the housing 183 may give shape and structure to the connector
head 182. According to various embodiments, the connector head 182 may include one or
more electrical contact elements 185 exposed from the housing 183. Accordingly, the one
or more electrical contact elements 185 may be exposed so as to be accessible for connecting
to the portable electronic device for establishing electrical connections. According to
various embodiments, the one or more electrical contact elements 185 may be in the form
of, including but not limited to, a Universal Serial Bus (USB) Type-C connector, or a
lightning connector, or micro USB connector, or mini USB connector. According to various
embodiments, the one or more electrical contact elements 185 may be permanently fixed to
the housing 183 of the connector head 182, or may be removably attachable to the housing
183 of the connector head 182 such that the one or more electrical contact elements 185 may
be swappable or interchangeable between the different types of electrical contact elements.
According to various embodiments, the connector head 182 may include the corresponding
engagement element 181 disposed at the housing 183 and opposite from the one or more
electrical contact elements 185 of the connector head 182. Accordingly, the one or more
electrical contact elements 185 and the corresponding engagement element 181 may be on
opposite sides of the housing 183. Hence, the connector head 182 may be removably
attachable to the recessed side-wall section 118 (or side-wall section) of the main body
portion 112 by engaging the corresponding engagement element 181 of the connector head
182 with the engagement element 118a of the recessed side-wall section 118 (or side-wall
section) of the main body portion 112 such that the one or more electrical contact elements
185 of the connector head 182 may be directed perpendicularly away from the recessed side-
wall section 118 (or side-wall section) of the main body portion 112. Thus, the side of the
housing 183 of the connector head 182 with the corresponding engagement element 181
may be abutting the recessed side-wall section 118 (or side-wall section) of the main body
portion 112 and the opposite side of the housing 183 of the connector head 182 with the
exposed one or more electrical contact elements 185 may be directed or facing away from

the recessed side-wall section 118 (or side-wall section) of the main body portion 112.
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[00094] According to various embodiments, with the connector head 182 of the connector
assembly 180 being removably attachable to the recessed side-wall section 118 (or side-wall
section) of the main body portion 112, the connector head 182 may be removed from the
recessed side-wall section 118 (or side-wall section) for connecting to the portable electronic
device before fitting the portable electronic device to the controller 102, 104. This may
facilitate easier connection between the portable electronic device and the controller 102,
104. Further, the controller 102, 104 may be suitable to be used with different sizes of the
portable electronic device because the position of the connector head 182 is not fixed with
respect to the controller 102, 104 and, thus, would not restrict different sizes of the portable
electronic device with different positioning of a corresponding connector to be used with
the controller 102, 104.

[00095] According to various embodiments, the engagement element 118a of the recessed
side-wall section 118 (or side-wall section) of the main body portion 112 and the
corresponding engagement element 181 of the connector head 182 may be configured for
magnetic engagement, or suction engagement, or adhesive engagement, or pins and
foam/cork board engagement. As illustrated as an example in FIG. 6B and FIG. 6D,
according to various embodiments, when the engagement element 118a of the recessed side-
wall section 118 (or side-wall section) and the corresponding engagement element 181 of
the connector head 182 are configured for magnetic engagement, the engagement element
118a of the recessed side-wall section 118 (or side-wall section) may include a metallic plate
and the corresponding engagement element 181 of the connector head 182 may include a
magnet, or the engagement element 118a of the recessed side-wall section 118 (or side-wall
section) may include a magnet plate and the corresponding engagement element 181 of the
connector head 182 may include a metallic element. According to various embodiments,
when the engagement element 118a of the recessed side-wall section 118 (or side-wall
section) and the corresponding engagement element 181 of the connector head 182 are
configured for suction engagement, the engagement element 118a of the recessed side-wall
section 118 (or side-wall section) may include a flat panel and the corresponding
engagement element 181 of the connector head 182 may include a suction cup. According
to various embodiments, when the engagement element 118a of the recessed side-wall
section 118 (or side-wall section) and the corresponding engagement element 181 of the
connector head 182 are configured for adhesive engagement, the engagement element 118a

of the recessed side-wall section 118 (or side-wall section) may include a flat panel with an
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adhesive surface and the corresponding engagement element 181 of the connector head 182
may include a corresponding adhesive surface. According to various embodiments, when
the engagement element 118a of the recessed side-wall section 118 (or side-wall section)
and the corresponding engagement element 181 of the connector head 182 are configured
for pins and foam/cork board engagement, the engagement element 118a of the recessed
side-wall section 118 (or side-wall section) may include a foam/cork board and the
corresponding engagement element 181 of the connector head 182 may include pins.
[00096] According to various embodiments, the housing 183 of the connector head 182
may include a cable-in opening 183a for an end portion 184a of the flexible cable 184 to be
housed within the housing 183 and one or more contact-element openings 183b for the one
or more clectrical contact elements 185 to be exposed from the housing 183. Accordingly,
the end portion 184a of the flexible cable 184 may be inserted into the housing 183 via the
cable-in opening 183a. According to various embodiments, the end portion 184a of the
flexible cable 184 may be connected to the one or more electrical contact elements 185
within the housing 183. For example, the end portion 184a of the flexible cable 184 may be
connected to a rear portion 185a of the one or more electrical contact elements 185 while a
front portion 185b of the one or more electrical contact elements 185 may be exposed from
the housing 183 via the one or more contact-element openings 183b of the housing 183.
[00097] According to various embodiments, the cable-in opening 183a and the one or
more contact-element openings 183b being on a first side of the housing 183. According to
various embodiments, the corresponding engagement element 181 of the connector head
182 may be disposed at a second side of the housing 183. The second side of the housing
183 may be opposite the first side of the housing 183. According to various embodiments,
the corresponding engagement element 181 of the connector head 182 may be housed within
the housing 183 at the second side of the housing 183, or may be on an exterior of the second
side of the housing 183.

[00098] According to various embodiments, the housing 183 of the connector head 182
may include an engagement element opening 183c at the second side of the housing 183 to
expose the corresponding engagement element 181 for engaging with the engagement
element 118a of the recessed side-wall section 118 (or side-wall section) of the main body
portion 112. Accordingly, the corresponding engagement element 181 of the connector head
182 may be housed within the housing 183 and may be exposed from the second side of the

housing 183 through the engagement clement opening 183c for engaging with the
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engagement element 118a of the recessed side-wall section 118 (or side-wall section) of the
main body portion 112. Hence, the corresponding engagement element 181 of the connector
head 182 may be exposed through the engagement element opening 183c for direct
engagement with the engagement element 118a of the recessed side-wall section 118 (or
side-wall section) of the main body portion 112. Thus, when the engagement element 118a
of the recessed side-wall section 118 (or side-wall section) and the corresponding
engagement element 181 of the connector head 182 are configured for magnetic engagement,
the corresponding engagement element 181 of the connector head 182 may be exposed
through the engagement element opening 183c for direct magnetic engagement with the
engagement element 118a of the recessed side-wall section 118 (or side-wall section) of the
main body portion 112 the corresponding engagement element 181 of the connector head
182.

[00099] According to various embodiments, in the controller 102, 104, the edge segment
126 of the backing-surface 124 of the support-panel portion 122 demarcating the boundary
between the main body portion 112 and the support-panel portion 122 may be a straight
edge segment. According to various embodiments, the extension unit 132 may be oriented
with respect to the support-panel portion 122 such that the sliding axis 131 of the extension
unit 132 may be parallel to the edge segment 126 (i.e. the straight edge segment).
Accordingly, the extension unit 132 may be retractably extendable with respect to the
support-panel portion 122 in a direction parallel to the edge segment 126 (i.e. the straight
edge segment). Hence, the stopper member 136 of the extension unit 132 may be movable
linearly by retractably extending the extension arm 134 of the extension unit 132 with
respect to support-panel portion 122 in a manner parallel to the edge segment 126 (i.c. the
straight edge segment).

[000100] According to various embodiments, the controller body 110 of the controller
102, 104 may include a stopper portion 111 extending upright from the backing-surface 124
of the support-panel portion 122 along a first transverse edge segment 121 of the backing-
surface 124. The first transverse edge segment 121 may be perpendicular to the edge
segment 126 (i.e. the straight edge segment) of the backing-surface 124. Accordingly, the
stopper portion 111 extending perpendicularly from the backing-surface 124 of the support-
panel portion 122. According to various embodiments, the first transverse edge segment 121
of the backing-surface 124 of the support-panel portion 122 may be within the region of the

support-panel portion 122 to which the second end 152b of the at least one tension spring
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152 may be attached. Accordingly, the first transverse edge segment 121 of the backing-
surface 124 may be at the region of the support-panel portion 122 opposite the side of the
support-panel portion 122 from which extension unit 132 may be extended from the support-
panel portion 122.

[000101] According to various embodiments, the stopper member 136 of the extension
unit 132 may be opposing the stopper portion 111. Accordingly, the stopper member 136 of
the extension unit 132, which is exposed from the support-panel portion 122 at the side of
the support-panel portion 122 opposite the stopper portion 111, may be extending
perpendicularly from the outer end 134a of the extension arm 134 of the extension unit 132
in a manner so as to be opposing the stopper portion 111 such that respective inner faces of
the stopper member 136 and the stopper portion 111 may be facing each other. According
to various embodiments, the stopper member 136 of the extension unit 132 together with
the extension arm of the extension unit 132 may be slidable along the sliding axis 131 away
from or towards a second transverse edge segment 123 of the backing-surface 124 of the
support-panel portion 122. The second transverse edge segment 123 may be opposite the
first transverse edge segment 121. The sliding axis 131 may be perpendicular to the second
transverse edge segment 123, as well as the first transverse edge segment 121. Accordingly,
the extension unit 132 may be retractably extendable along the sliding axis 131 from the
second transverse edge segment 123 of the backing-surface 124 in a manner perpendicular
to the second transverse edge segment 123 to slide the stopper member 136 of the extension
unit 132 perpendicularly away from or towards the second transverse edge segment 123 of
the backing-surface 124 of the support-panel portion 122.

[000102] According to various embodiments, the stopper portion 111 of the controller
body 110 and the stopper member 136 of the extension unit 132 may be operable to
cooperatively engage two opposite sides of the portable electronic device for removably
attaching the controller 102, 104 to the portable electronic device. Accordingly, the stopper
portion 111 of the controller body 110 and the stopper member 136 of the extension unit
132 may clamp the two opposite sides of the portable electronic device to attach the
controller 102, 104 to the portable electronic device. According to various embodiments,
the extension unit 132 may be retractably extendable with respect to the support-panel
portion 122 so as to vary a direct distance between the stopper portion 111 of the controller
body 110 and the stopper member 136 of the extension unit 132 so as to fit the controller

102, 104 to different portable clectronic devices with different sizes. Accordingly, the
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arrangement of the stopper portion 111 of the controller body 110 and the stopper member
136 of the extension unit 132 may enable to the controller 102, 104 to be useable for
different portable electronic devices with different sizes.

[000103] FIG. 7 shows a cross-sectional view of a back of the controller 102, 104
according to various embodiments. According to various embodiments, the controller 102,
104 may include a switch 190 for a Bluetooth connection at the support-panel portion 122
of the controller body 110 of the controller 102, 104. According to various embodiments,
the switch 190 for the Bluetooth connection may be configured to be operable by the
extension unit 132 (i.e. the attachment mechanism 130). Accordingly, the switch 190 for the
Bluetooth connection may be disposed adjacent to the extension unit 132 (i.e. the attachment
mechanism 130) and may be associated with the extension unit 132 (i.e. the attachment
mechanism 130). According to various embodiments, the switch 190 may turn on the
Bluetooth connection when the extension unit 132 (i.e. the attachment mechanism 130) is
extended from the support-panel portion 122, and may turn off the Bluetooth connection
when the extension unit 132 (i.e. the attachment mechanism 130) is retracted into the
support-panel portion 122. According to various embodiments, the the switch 190 for the
Bluetooth connection may be associated with the extension unit 132 (i.e. the attachment
mechanism 130) via direct contact for controlling the turning on or off of the switch 190, or
via non-contact sensing such as, including but not limited to, magnetic, transponder,
induction, proximity, optical, or ultrasonic, for controlling the turning on or off of the switch
190.

[000104] According to various embodiments, the Bluetooth connection may be for pairing
of the pair of controllers 102, 104. Accordingly, when the extension unit 132 (i.e. the
attachment mechanism 130) is extended to attach the controller 102, 104 to the portable
electronic device, the switch 190 for the Bluetooth connection may be turned on for
automatic pairing between the pair of controllers 102, 104 attached to the portable electronic
device. According to various embodiments, either one or both of the pair of controllers 102,
104 may include the switch 190 for the Bluetooth connection. Accordingly, either the first
controller 102 may have the switch 190, or the second controller 104 may have the switch
190, or each of both the first and second controllers 102, 104 may have the switch 190.
According to various embodiments, the controller 102, 104 with the connector assembly
180 may have the switch 190. Accordingly, the controller 102, 104 having the connector

assembly 180 may additionally have the switch 190. For example, according to various
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embodiments, the first controller 102 may not have the connector assembly 180 and may
not have the switch 190, but the second controller 104 may have both the connector
assembly 180 and the switch 190, or vice versa.

[000105] According to various embodiments, the controller 102, 104 may include a
processor 192 configured to automatically connect the first controller 102 and the second
controller 104 via the Bluetooth connection upon the switch 190 being turned on by the
movement of the extension unit 132 (i.e. the attachment mechanism 130) relative to the
switch 190. Accordingly, the processor may automatically pair the first controller 102 and
the second controller 104 via the Bluetooth connection when the switch 190 is turned on by
the extension unit 132 (i.e. the attachment mechanism 130) as the extension unit 132 (i.e.
the attachment mechanism 130) is operated and moved to attach the controllers 102, 104 to
the portable electronic device.

[000106] Referring back to FIG. 1A and FIG. 1B, according to various embodiments, a
controller set 100 may include the pair of controllers 102, 104. According to various
embodiments, the pair of controllers 102, 104 may be attachable to each other in a manner
so as to be in a complementary arrangement with the support-panel portions 122 of the pair
of controllers 102, 104 respectively overlapping each other and the main body portions 112
of the pair of controllers 102, 104 on two opposite sides. Accordingly, the pair of controllers
102, 104 may be coupled to each other by overlapping the support-panel portions 122 of the
pair of controllers 102, 104 so as to form a compact assembly for storage.

[000107] FIG. 8 shows another view of the first controller 102 with a first interlocking
element 194 and a second interlocking element 196 according to various embodiments.
While only the first controller 102 is illustrated in FIG. 8, it is understood that the second
controller 104 may contain the same or similar first and second interlocking elements 194,
196 as shown.

[000108] According to various embodiments, the support-panel portions 122 of the
controller body 110 and support portion 111 of the controller body 110 of the controller 102,
104 may form the overlap interface 102a, 104a for meshing or interconnecting or coupling
the pair of controllers 102, 104 together. According to various embodiments, the controller
102, 104 may include the first interlocking element 194 and the second interlocking element
196 along the overlap interface 102a, 104a. The first interlocking element 194 may be
complementary with the second interlocking element 196. According to various

embodiments, when the pair of controllers 102, 104 are coupled together in the
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complementary arrangement, the pair of controllers 102, 104 may be interlocked to each
other via the engagement between the first and second interlocking elements 194, 196 of the
first controller 102 and the first and second interlocking elements 194, 196 of the second
controller 104.

[000109] According to various embodiments, when the pair of controllers 102, 104 are
attached in the complementary arrangement, the first interlocking element 194 of the first
controller 102 of the pair of controllers 102, 104 may engage the second interlocking
element 196 of the second controller 104 of the pair of controllers 102, 104, and the second
interlocking element 196 of the first controller 102 of the pair of controllers 102, 104 may
engage the first interlocking element 194 of the second controller 104 of the pair of the
controllers 102, 104 so as to interlock the pair of controllers 102, 104. Accordingly, the first
interlocking element 194 and the second interlocking element 196 may be disposed and
located at different positions of the overlap interface 102a, 104a such that, when the pair of
controllers 102, 104 are attached in the complementary arrangement with the support-panel
portions 122 of the pair of controllers 102, 104 respectively overlapping each other, the first
interlocking element 194 of the first controller 102 may engage the second interlocking
element 196 of the second controller 104 and the second interlocking element 196 of the
first controller 102 may engage the first interlocking element 194 of the second controller
104. As shown in FIG. 8 as an example, according to various embodiments, the first
interlocking element 194 may be disposed at the side of the support-panel portions 122 from
which the extension unit 132 may be extended and the second interlocking element 196 may
be disposed at the inner face 111a of the support portion 111 such that the first interlocking
clement 194 at the side of the support-panel portions 122 of the first controller 102 may
engage with the second interlocking element 196 at the inner face 111a of the support
portion 111 of the second controller 104 and the second interlocking element 196 at the
inner face 111a of the support portion 111 of the first controller 102 may engage with the
first interlocking element 194 at the side of the support-panel portions 122 of the second
controller 104 when the first controller 102 and the second controller 104 are coupled
together in the complementary arrangement. As an example, according to various
embodiments, the first interlocking element 194 may be a ball lock and the second
interlocking element 196 may be a corresponding socket, or vice versa, so as to form a ball

lock mechanism.
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[000110] Various embodiments have provided a more effective and versatile controller
for a portable electronic device which may be use with different portable electronic devices
of different sizes and dimensions. Various embodiments have an effective and durable
attachment mechanism (e.g. extension unit) for attaching the controller to different portable
clectronic devices of different sizes and dimensions. Various embodiments have provided
an effective, versatile and simple to use connection assembly for connecting the controller
to different portable electronic devices of different sizes and dimensions while allowing the
controller to be fitted or attached to the portable electronic device. Various embodiments
have also provided a controller set having a pair of controllers that can be coupled together
in a compact manner for storage. Various embodiments have also provided automatic
pairing of the pair of controllers upon attaching the pair of controllers to the portable
electronic device.

[000111] While the invention has been particularly shown and described with reference
to specific embodiments, it should be understood by those skilled in the art that various
changes, modification, variation in form and detail may be made therein without departing
from the scope of the invention as defined by the appended claims. The scope of the
invention is thus indicated by the appended claims and all changes which come within the

meaning and range of equivalency of the claims are therefore intended to be embraced.
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Claims

1. A controller for a portable electronic device, the controller comprising:
a controller body comprising
a main body portion having a control-surface with one or more input-
elements, and
a support-panel portion extending sideway from the main body portion, the
support-panel portion having a backing-surface directed in a same direction as the
control-surface of the main body portion, wherein the backing-surface has an edge
segment demarcating a boundary between the main body portion and the support-
panel portion; and
an extension unit slidably coupled to the support-panel portion of the controller
body in a manner so as to be slidable with respect to the support-panel portion along a
sliding axis parallel to the backing-surface of the support-panel portion, wherein the
extension unit comprises
an extension arm, and
a stopper member at an outer end of the extension arm exposed outside the
support-panel portion,
wherein the extension arm is retractably extendable from the support-panel
portion in a manner so as to slide the stopper member along the sliding axis away
from or towards the support-panel portion,
wherein the stopper member of the extension unit is retractably extendable
from the outer end of the extension arm along an extension axis extending
perpendicularly away from the extension arm, the extension axis being
perpendicular to the backing surface of the support-panel portion,
wherein the stopper member comprises an overhang portion extending over
aregion of the extension arm in a direction from the outer end of the extension arm
towards an inner end of the extension arm,
wherein the stopper member of the extension unit is operable to clamp the portable
electronic device along a thickness direction of the portable electronic device for

removably attaching the controller to the portable electronic device.
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2. The controller as claimed in claim 1, wherein the extension unit comprises a
stopper-member-biasing mechanism coupled between the stopper member and the outer
end of the extension arm to exert a biasing force against extending the stopper member

along the extension axis perpendicularly away from the extension arm.

3. The controller as claimed in claim 2, wherein the stopper-member-biasing
mechanism comprises

a slider bracket fixedly attached to the stopper member so as to be located at a base
of the stopper member, the slider bracket having a sliding element,

at least one clongated slider-guide member extending perpendicularly away from
the outer end of the extension arm in a direction parallel to the extension axis of the
stopper member, wherein the stopper member is placed over the at least one elongated
slider-guide member with the sliding element of the slider bracket in sliding engagement
with the at least one elongated slider-guide member,

at least one spring retainer at a tip of the at least one elongated slider-guide
member, and

at least one compression spring fitted alongside the at least one elongated slider-
guide member between the slider bracket and the at least one spring retainer in a manner
such that a first end of the at least one compression spring abuts the slider bracket and a
second end of the at least one compression spring is retained by the at least one spring
retainer,

wherein the at least one compression spring is compressed to exert a biasing force
to push apart the slider bracket and the at least one spring retainer when the stopper
member is extended perpendicularly away from the extension arm along the extension

axis.

4. The controller as claimed in claim 3, wherein the stopper-member-biasing
mechanism comprises

at least one elongated spring-guide member arranged parallel to the at least one
elongated slider-guide member with a first end of the at least one elongated spring-guide
member coupled to the at least one spring retainer at the tip of the at least one elongated

slider-guide member,
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wherein the at least one elongated spring-guide member is inserted through the at
least one compression spring,

wherein the slider bracket comprises at least one spring-guide-member hole
through which a second end of the at least one elongated spring-guide member is inserted
such that the slider bracket is slidable along the at least one elongated spring-guide

member.

5. The controller as claimed in claim 3, further comprising an extension-arm-biasing
mechanism coupled between the support-panel portion of the controller body and the
extension unit to exert a biasing force against extending the extension unit along the

sliding axis away from the support-panel portion.

6. The controller as claimed in claim 5,

wherein the extension arm of the extension unit comprises an elongated structure
slidably inserted into the support-panel portion of the controller body so as to extend
longitudinally inwards along the sliding axis within the support-panel portion,

wherein the extension-arm-biasing mechanism comprises at least one tension
spring oriented parallel to the sliding axis with a first end of the at least one tension spring
attached to the inner end of the extension arm of the extension unit and a second end of the

at least one tension spring attached to the support-panel portion.

7. The controller as claimed in claim 6,

wherein the extension arm of the extension unit comprises at least one integral L-
shaped plate,

wherein a longer section of the L-shaped plate is embedded in the elongated
structure of the extension arm with a free end of the longer section of the L-shaped plate
coupled to the first end of the at least one tension spring,

wherein a shorter foot section of the L-shaped plate is extending perpendicularly
away from the extension arm to form the elongated slider-guide member with the at least
one spring retainer at a free-end of the shorter foot section of the L-shaped plate to hold

the second end of the at least one compression spring.
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8. The controller as claimed in claim 1, further comprising an extension-locking
mechanism operable to lock the extension unit from sliding relative to the support-panel
portion and to unlock the extension unit such that the extension unit is free to slide relative

to the support-panel portion.

9. The controller as claimed in claim 8,
wherein the extension-locking mechanism comprises an extension-locking member
movable between a locking position to engage with the extension unit for locking and a

retracted position to disengage from the extension unit for unlocking.

10. The controller as claimed in claim 9,

wherein the extension-locking member is spring-loaded,

wherein the extension-locking mechanism comprises a pusher member operable to
push the extension-locking member into the retracted position so as to disengage from the
extension unit and to release the extension-locking member such that a spring-loaded force
moves the extension-locking member into the locking position to engage with the

extension unit.

11. The controller as claimed in claim 10,
wherein the extension arm of the extension unit comprises a complimentary

extension-locking arrangement.

12.  The controller as claimed in claim 1, further comprising a connector assembly
extending from the support-panel portion of the controller body, the connector assembly
comprising

a connector head, and

a flexible cable extending from the support-panel portion of the controller body to
the connector head,

wherein the connector head is configured to be removably attachable to a side-wall
section of the main body portion of the controller body, the side-wall section being
perpendicular to the backing-surface of the support-panel portion along the boundary

between the main body portion and the support-panel portion.
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13. The controller as claimed in claim 12,
wherein the side-wall section of the main body portion of the controller body
comprises an engagement element,
wherein the connector head comprises
a housing,
one or more electrical contact elements exposed from the housing, and
a corresponding engagement element disposed at the housing and opposite
from the one or more electrical contact elements of the connector head in a manner
such that the connector head is removably attachable to the side-wall section of the
main body portion, by engaging the corresponding engagement element of the
connector head with the engagement element of the side-wall section of the main
body portion, with the one or more electrical contact elements of the connector
head directed perpendicularly away from the side-wall section of the main body

portion.

14. The controller as claimed in claim 13,

wherein the engagement element of the side-wall section of the main body portion
comprises a metallic plate and the corresponding engagement element of the connector
head comprises a magnet, or

wherein the engagement element of the side-wall section of the main body portion
comprises a magnet and the corresponding engagement element of the connector head

comprises a metallic element.

15. The controller as claimed in claim 13,

wherein the housing of the connector head comprises a cable-in opening for an end
portion of the flexible cable to be housed within the housing and one or more contact-
element openings for the one or more electrical contact elements to be exposed from the
housing, the cable-in opening and the one or more contact-element openings being on a
first side of the housing,

wherein the corresponding engagement element is disposed at a second side of the

housing, the second side being opposite the first side of the housing.

16. The controller as claimed in claim 15,
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wherein the housing of the connector head comprises an engagement element
opening at the second side of the housing to expose the corresponding engagement
element for engaging with the engagement element of the side-wall section of the main

body portion.

17. The controller as claimed in claim 1,

wherein the edge segment of the backing-surface demarcating the boundary
between the main body portion and the support-panel portion is a straight edge segment,

wherein the sliding axis of the extension unit is parallel to the straight edge
segment,

wherein the controller body comprises a stopper portion extending upright from the
backing-surface of the support-panel portion along a first transverse edge segment of the
backing-surface, the first transverse edge segment being perpendicular to the straight edge
segment of the backing-surface,

wherein the stopper member of the extension unit is opposing the stopper portion
in a manner so as to be slidable along the sliding axis away from or towards a second
transverse edge segment of the backing-surface of the support-panel portion, the second
transverse edge segment being opposite the first transverse edge segment,

wherein the stopper portion of the controller body and the stopper member of the
extension unit are operable to cooperatively engage two opposite sides of the portable

electronic device for removably attaching the controller to the portable electronic device.

18.  The controller as claimed in claim 1, further comprising a switch for a Bluetooth
connection at the support-panel portion,

wherein the switch is operable by the extension unit to turn on the Bluetooth
connection when the extension unit is extended from the support-panel portion and to turn
off the Bluetooth connection when the extension unit is retracted into the support-panel

portion.

19. A controller set comprising:
a pair of controllers, each of the pair of controllers being according to any one of

claims 1 to 18,
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wherein the pair of controllers are attachable to each other in a manner so as to be
in a complementary arrangement with the support-panel portions of the pair of controllers
respectively overlapping each other and the main body portions of the pair of controllers

on two opposite sides.

20. The controller set as claimed in claim 19,

wherein each of the pair of controllers comprises a first interlocking element and a
second interlocking element disposed along an overlap interface of each of the pair of
controllers in a manner so as to interlock the pair of controllers when attached in the
complementary arrangement, the first interlocking element being complementary with the
second interlocking element,

wherein, when the pair of controllers are attached in the complementary
arrangement, the first interlocking element of a first controller of the pair of controllers
engages the second interlocking element of a second controller of the pair of controllers
and the second interlocking element of the first controller of the pair of controllers
engages the first interlocking element of the second controller of the pair of the controllers

so as to interlock the pair of controllers.

21. A controller set comprising:

a pair of controllers, a first controller of the pair of controllers being according to
claim 18 and a second controller of the pair of controllers being according to any one of
claims 1 to 17,

wherein the pair of controllers are attachable to each other in a manner so as to be
in a complementary arrangement with the support-panel portions of the pair of controllers
respectively overlapping each other and the main body portions of the pair of controllers

on two opposite sides.

22. The controller set as claimed in claim 21,

wherein each of the pair of controllers comprises a first interlocking element and a
second interlocking element disposed along an overlap interface of each of the pair of
controllers in a manner so as to interlock the pair of controllers when attached in the
complementary arrangement, the first interlocking element being complementary with the

second interlocking element,
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wherein, when the pair of controllers are attached in the complementary
arrangement, the first interlocking element of the first controller of the pair of controllers
engages the second interlocking element of the second controller of the pair of controllers
and the second interlocking element of the first controller of the pair of controllers
engages the first interlocking element of the second controller of the pair of the controllers

so as to interlock the pair of controllers.

23. The controller set as claimed in claim 21,

wherein the switch for the Bluetooth connection of the first controller is disposed
at the support-panel portion of the first controller,

wherein the switch is configured to turn on or off the Bluetooth connection in
response to a sliding motion of the extension unit of the first controller relative to the

switch of the first controller.

24. The controller set as claimed in claim 23,

wherein the first controller comprises a processor configured to automatically
connect the first controller and the second controller via the Bluetooth connection upon the
switch being turned on by the sliding motion of the extension unit of the first controller

relative to the switch of the first controller.



