(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

21 April 2016 (21.04.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/061017 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
GO6F 1/16 (2006.01) HO04M 1/02 (2006.01)

International Application Number:
PCT/US2015/055194

International Filing Date:
13 October 2015 (13.10.2015)

Filing Language: English
Publication Language: English
Priority Data:

14/515,766 16 October 2014 (16.10.2014) US

Applicant: MICROSOFT TECHNOLOGY LICENS-
ING, LLC [US/US]; Attn: Patent Group Docketing (Bldg.
8/1000), One Microsoft Way, Redmond, Washington
98052-6399 (US).

Inventor: SIDDIQUI, Kabir; Microsoft Technology Li-
censing, Llc, Attn: Patent Group Docketing (Bldg. 8/1000),
One Microsoft Way, Redmond, Washington 98052-6399
(US).

Agents: MINHAS, Sandip et al.; Microsoft Corporation,
Attn: Patent Group Docketing (Bldg. 8/1000), One Mi-
crosoft Way, Redmond, Washington 98052-6399 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

2016/061017 AT | I 00 OO0 O A0

300

126
\

110

(54) Title: MOBILE COMPUTING DEVICE HAVING A FLEXIBLE HINGE STRUCTURE

102
{_

g

120

Fig. 3

(57) Abstract: Techniques involving a mobile computing device having a flexible hinge structure are described. In one or more im-
plementations, a mobile computing device includes a plurality of housings, a display device that is flexible, and a flexible hinge
structure. The flexible hinge structure secures the plurality of housings to each other, permits the plurality of housings to rotate about

O an axis in relation to each other, and supports a continuous viewing area of the display device that extends across the plurality of

W

housings and the flexible hinge structure.



10

15

20

25

30

WO 2016/061017 PCT/US2015/055194

MOBILE COMPUTING DEVICE HAVING A FLEXIBLE HINGE STRUCTURE

BACKGROUND

[0001] Mobile computing devices may be found in a variety of form factors, such as a
tablet, a mobile communications device (e.g., a phone), and so forth. As these form
factors are optimized for mobile use, a size of the device becomes a primary consideration
in its design and implementation as well as in a choice made by a consumer as to which
device to purchase.
[0002] A user, for instance, may purchase a mobile phone having a relatively small
display device to make phone calls, text, and so on. If a larger display device is desired, a
user may also purchase a tablet to answer emails, browser the Internet, and so on.
Additionally, form factors have been developed that represent a compromise between
these form factors, such as a “phablet” that may have decreased mobility due to an
increase in size of a display device. As such, conventional mobile computing device form
factors often forced a user to make a choice regarding a form factor that may involve a
compromise between these form factors (e.g., a “phablet”), purchase of multiple devices,
and so on.

SUMMARY
[0003] Techniques are described involving a mobile computing device having a flexible
hinge structure. In one or more implementations, a mobile computing device includes a
plurality of housings, a display device that is flexible, and a flexible hinge structure. The
flexible hinge structure secures the plurality of housings to each other, permits the
plurality of housings to rotate about an axis in relation to each other, and supports a
continuous viewing area of the display device that extends across the plurality of housings
and the flexible hinge structure.
[0004] In one or more implementations, a mobile computing device includes a display
device that is flexible, a plurality of housings, and a plurality of flexible hinge structures.
The plurality of flexible hinge structures secures the plurality of housings, one to another,
permits the plurality of housings to rotate about an axis in relation to each other, and
supports a continuous viewing areca of the display device that extends across the plurality
of housings and the plurality of flexible hinge structures thereby forming a continuous
surface.
[0005] In one or more implementations, a mobile computing device includes a plurality of

housings, each of which including a first outer surface, a display device that is flexible and
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is secured to the first outer surfaces of the plurality of housings, and a flexible hinge
structure. The flexible hinge structure secures the plurality of housings to each other,
permits the plurality of housings to rotate about an axis in relation to each other, and
includes a first flexible member that has a first outer surface to which the display device is
secured.

[0006] In one or more implementations, a device includes a plurality of planar surfaces
and a flexible hinge structure joining the plurality of planar surfaces and configured to
permit rotation about an axis, the flexible hinge structure including a first member having
an outer surface that is configured to be secured to a display device.

[0007] This Summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor is
it intended to be used as an aid in determining the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The detailed description is described with reference to the accompanying figures.
In the figures, the left-most digit(s) of a reference number identifies the figure in which the
reference number first appears. The use of the same reference numbers in different
instances in the description and the figures may indicate similar or identical items.
Entities represented in the figures may be indicative of one or more entities and thus
reference may be made interchangeably to single or plural forms of the entities in the
discussion.

[0009] FIG. 1 is an illustration of an environment in an example implementation that is
operable to employ a mobile computing device having a flexible hinge structure.

[0010] FIG. 2 depicts an example implementation in which additional configurations that
are supported through movement of the plurality of housings using the flexible hinge
structure are shown.

[0011] FIG. 3 depicts an example implementation showing cross sections of the
configurations of FIGS. 1 and 2 and an example of the flexible hinge structure in greater
detail.

[0012] FIG. 4 depicts an example implementation in which the mobile computing device
of FIG. 1 assumes a tablet configuration and employs a biasing mechanism to promote
stability of the first and second housings in relation to each other to thereby promote

stability while in this configuration.
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[0013] FIG. 5 depicts an example implementation in which the mobile computing device
of FIG. 1 assumes an open configuration in which appendages of a biasing mechanism of
FIG. 4 are retracted and another biasing mechanism is employed to promote stability in
this configuration.

[0014] FIG. 6 depicts an example implementation showing cross sections of the biasing
mechanism of FIG. 5 in an open stacked configuration and a tablet configuration.

[0015] FIG. 7 depicts an example implementation in which additional configurations are
shown that are supported through movement of three housings using a plurality of flexible
hinge structures.

[0016] FIG. 8 depicts an example implementation in which further configurations are
shown that are supported through movement of three housings using a plurality of flexible
hinge structures.

[0017] FIG. 9 depicts an example implementation showing cross sections of
configurations in which the mobile computing device of FIG. 7 may be placed through use
of a plurality of flexible hinge structures.

[0018] FIG. 10 depicts an example implementation describing aspect ratios and sizes that
may be employed by the mobile computing device of FIGS. 1 and 7.

[0019] FIG. 11 depicts an example implementation in which example positions of
antennas are shown for different arrangements of the mobile computing device.

[0020] FIGS. 12 and 13 depict example implementations in which the mobile computing
device of FIG. 1 includes first and second housings that are connected using a sliding
arrangement.

[0021] FIG. 14 depicts an example implementation showing a peripheral device as
communicatively and physically coupled to the mobile computing device of FIG. 7.

[0022] FIG. 15 depicts an example implementation in which a secondary display device is
also included as part of the display device.

[0023] FIG. 16 depicts an example implementation in which an additional configuration
supported by folding of the housing in relation to each other is shown.

DETAILED DESCRIPTION

Overview
[0024] The size of a display device has been found to be a major consideration by
consumers regarding a choice of which mobile computing device to buy, whether to
purchase multiple mobile computing devices, and so on. For example, a user may be

forced to balance portability of a mobile computing device having a relatively small
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display device (e.g., a mobile phone) with increased viewability afforded by larger display
devices included on relatively large mobile computing devices, ¢.g., tablets.

[0025] A mobile computing device having a flexible hinge structure is described. In one
or more implementations, a mobile computing device includes a plurality of housings, ¢.g.,
two housings, three housings, and so on. The housings are secured to each other using a
flexible hinge structure that is configured to support a continuous surface, across which, a
display device may be attached that is flexible. For example, the display device may be
configured as an OLED and secured to outer surfaces of the housings as well as the
flexible hinge structure, itself.

[0026] In this way, the housings of the mobile computing device may support a variety of
different usage scenarios through arrangement of the housings in relation to each other,
e.g., by folding. For example, a “tablet” configuration may be supported in which each of
the housings are “laid flat” such that an entirety of the display device is viewable by a
user. In a “phone” configuration, one of the housings may be stacked behind another one
of the housings such that the mobile computing device may be casily grasped using a
single hand yet still provide a portion of the display device that is viewable by a user. In a
“closed” configuration, the display device may be positioned internally in the stacked
configuration and thus may be used to protect the display device when not in use. A
variety of other configurations are also described, such as a “mini-tablet” configuration, as
well as biasing mechanisms that may be employed to bias the mobile computing device to
remain in a desired configuration, further discussion of which may be found in relation to
the following sections.

[0027] In the following discussion, an example environment is first described that may
employ the techniques described herein. Example procedures are then described which
may be performed in the example environment as well as other environments.
Consequently, performance of the example procedures is not limited to the example
environment and the example environment is not limited to performance of the example
procedures.

Example Environment

[0028] FIG. 1 is an illustration of an environment 100 in an example implementation that
is operable to employ support the flexible hinge structure techniques described herein.
The illustrated environment 100 includes a mobile computing device 102 having one or

more hardware components 104, examples of which include a processing system 106 and
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a computer-readable storage medium that is illustrated as a memory 108, and a display
device 110 although other components are also contemplated as further described below.
[0029] The mobile computing device 102 may be configured in a variety of ways. For
example, the mobile computing device may be configured a mobile phone, tablet, portable
gaming device, music player, and so forth. Thus, the mobile computing device 102 may
range from full resource devices with substantial memory and processor resources (e.g.,
tablet computers, phones, and laptops) to a low-resource device with limited memory
and/or processing resources (e.g., music players). Although a mobile computing device is
described, other configurations are also contemplated, such as desktop configurations,
televisions, and so forth.

[0030] The mobile computing device 102 is further illustrated as including an operating
system 112, although other embodiments are also contemplated in which an operating
system is not employed. The operating system 112 is configured to abstract underlying
functionality of the mobile computing device 102 to applications 114 that are executable
on the mobile computing device 102. For example, the operating system 112 may abstract
the processing system 106, memory 108, network, and/or display device 110 functionality
of the mobile computing device 102 such that the applications 114 may be written without
knowing “how” this underlying functionality is implemented. The applications 114, for
instance, may provide data to the operating system 112 to be rendered and displayed by
the display device 110 without understanding how this rendering will be performed. The
operating system 112 may also represent a variety of other functionality, such as to
manage a file system and user interface that is navigable by a user of the mobile
computing device 102.

[0031] The mobile computing device 102 may support a variety of different interactions.
For example, the computing device 102 may include one or more hardware devices that
are manipulable by a user to interact with the device, such as a keyboard, cursor control
device (e.g., mouse), and so on. The mobile computing device 102 may also support
gestures, which may be detected in a variety of ways. The mobile computing device 102,
for instance, may support touch gestures that are detected using touchscreen functionality
of the display device 110 of the computing device 102 using one or more sensors 116.
The sensors 116, for instance, may be configured as capacitive, resistive, acoustic, light
(e.g., sensor in a pixel), and so on that are configured to detect proximity of an object.
[0032] The mobile computing device 102 is illustrated as including a plurality of

housings, examples of which include first and second housings 118, 120. The first and
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second housings 118, 120 are secured to each other using a flexible hinge structure 122.
The first and second housings 118, 120 along with the flexible hinge structure 122 form a
continuous surface in this example that is disposed generally along a single plane. The
display device 110 is secured to the continuous surface such that a viewing area of the
display device 110 extends across the outer surfaces of the first and second housings 118,
120 as well as an outer surface of the flexible hinge 122.

[0033] The flexible hinge structure 122 is configured to support rotational movement
along an axis that is perpendicular, generally, to a longitudinal axis of the hinge. This may
be utilized to position the first and second housings 118, 120 to support a variety of
different configurations. Additionally, the mobile computing device 102 may include a
biasing mechanism 124 that may be used to bias the first and second housings to remain in
a desired configuration.

[0034] As illustrated in FIG. 1, for instance, a “tablet” configuration 126 is shown in
which the first and second housings 118, 120 are disposed next to each other along a
single plane, such as when placed on a surface such as a desk, table, and so forth. This
causes the outer surfaces of the first and second housings 118, 120 as well as the flexible
hinge structure 122 to form a continuous and generally flat surface and as such, supports
the display device 110 in a similar arrangement. Thus, in the tablet configuration 126 an
entirety of a display area of the display device 110 is viewable by a user. Other
configurations are also supported, examples of which are described in the following and
shown in corresponding figures.

[0035] FIG. 2 depicts an example implementation 200 in which additional configurations
that are supported through movement of the plurality of housings using the flexible hinge
structure are shown. Open and closed stacked configurations 202, 204 are illustrated in
FIG. 2. In the open stacked configuration 202, the second housing 120 is rotated
underneath the first housing 118 using the flexible hinge structure 122 such that the
housing are stacked, one atop another. The open stacked configuration 202 may also
referred to as a “phone” configuration because the stacked configuration mimics a form
factor of a phone and permits viewing of a portion of the display device 110 by a user.
Thus, in the open stacked configuration 202 both the first and second housings 118, 120 of
the mobile computing device 102 may be grasped by a single hand of a user and the other
hand may be utilized to interact with touchscreen functionality of the display device 110,
the user may place a phone call by holding the mobile computing device proximal to the

user’s head, and so forth.
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[0036] In the closed stacked configuration 204, a stacked arrangement of the first and
second housings 118, 120 is also formed. In this instance, however, the second housing
120 is rotated and positioned over the first housing 118 such that the display device 110 is
disposed between the first and second housings 118, 120. In this way, the display device
110 may be protected when the mobile computing device 102 is not in use, such as when
placed within a backpack, a user’s pocket, and so forth.

[0037] FIG. 3 depicts an example implementation 300 showing cross sections of the
configurations of FIGS. 1 and 2 and an example of the flexible hinge structure in greater
detail. This example implementation shows a cross section of the tablet configuration 126,
open stacked configuration 202, and closed stacked configuration 204 previously
described. In the tablet configuration 126, the first and second housings 118, 120 are
disposed in a single plane as previously described. A variety of different hardware
components may be disposed within the housings, such as a battery within the first
housing 118 and a processing system 106 and memory 108 as well as other hardware
components 104 of FIG. 1 in the second housing 120.

[0038] The flexible hinge structure 122 in this example includes first and second members
302, 304, which in this instance have an arced shaped to support a minimum bend radius
as further described below. The flexible hinge structure 122 may be formed from a variety
of materials, such as materials that mimic rubber, a fabric, and so forth. The first member
302 is configured to form a continuous surface with the first and second housings 118, 120
when in the tablet configuration 126. For example, the first and second housings 118, 120
may each include first outer surfaces 306, 308, respectively, to which the display device
110 is secured.

[0039] The first member 302 of the flexible hinge assembly 122 in this example is
configured to “fill in the gap” by continuing these first outer surfaces 306, 308 across a
first outer surface 310 of the first member 302. In this way, the first outer surfaces 306,
308 of the first and second housings 118, 120 as well as the first outer surface 310 of the
first member 302 may form a continuous surface, to which, the display device 110 is
secured. Thus, a user may view an entirety of an available display area of the display
device 110 in this example without viewing seams or borders as would be required using
separate display devices, although that implementation is also contemplated without
departing from the spirit and scope thereof.

[0040] The second member 304 is also configured to form a continuous surface with the

first and second housings 118, 120 when in the tablet configuration 126 at an opposing
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side to the display device 110. For example, the first and second housings 118, 120 may
cach include second outer surfaces 312, 314, respectively, that are disposed on an
opposing side of the housing to which the display device 110 is secured. The second
member 304 of the flexible hinge assembly 122 is also configured to “fill in the gap” by
continuing these second outer surfaces 312, 314 across a second outer surface 316 of the
second member 304. Thus, as before the second outer surfaces 312, 314 of the first and
second housings 118, 120 as well as the second outer surface 316 of the second member
304 may form a continuous surface along a rear portion of the computing device 102. In
this way, the flexible hinge structure 122 may give a look and feel of a continuous slate
even though the mobile computing device 102 may be folded into a variety of
configurations as further described below.

[0041] In the open stacked configuration 202, the display device 110 is exposed externally
as the display device 110 follows a curvature of the first surface 310 of the first member
302 of the flexible hinge structure 302. The second member 316 is disposed within the
curvature of the first member 302 and thus may provide support to the first member and
consequently the display device 110. For instance, the display device 110 may include
components that are not configured to flex beyond a minimum bend radius without
breaking. Accordingly, the first member 302, along with support from the second member
304, may be configured such that a bend radius of the flexible hinge structure 122 does not
exceed a minimum operational bend radius of the display device 110 when in the open
configuration 202.

[0042] Likewise, the flexible hinge structure 122 may also support a minimum bend
radius when in the closed stacked configuration 204. For example, the first member 302
may be configured to have an arced shape as shown in the tablet configuration 202. When
folded, the arched shaped of the first member 302 may cause the first member 302 to bend
outward, thereby supporting a minimum bend radius internal to the first member 302,
which is also disposed internal to the second member 304 in this configuration. Thus, in
this example the second member 304 may also act to protect the first member 302 and thus
the minimum bend radius, such as to protect the first member 302 from inadvertent flexing
from an outside force.

[0043] As shown, the mobile computing device 102 may assume a variety of different
configurations through positioning of the first and second housings 118, 120 in relation to
cach other using rotation supported by the flexible hinge structure 122. The mobile

computing device 102 may also employ a biasing mechanism 124 to promote stability of
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the housings in relation to each other in desired configurations, further discussion of that
may be found in relation to the following description and is shown in corresponding
figures.

[0044] FIG. 4 depicts an example implementation 400 in which the mobile computing
device 102 assumes a tablet configuration 126 and employs a biasing mechanism 124 to
promote stability of the first and second housings 118, 120 in relation to each other to
thereby promote stability while in this configuration. An expanded view 402 of the
biasing mechanism 124 is shown. In this example, the biasing mechanism 124 includes
first and second appendages 404, 406 that are configured to resist rotation of the first and
second housings 118, 120 in relation to each other.

[0045] The first and second housings 118, 120, for instance, may include respective first
and second appendages 404, 406 that are configured to extend from their respective
housings and engage ecach other. This may be performed using a spring assembly,
motorized assembly (e.g., operated through use of an input such as by pressing a button),
magnetic assembly as shown in FIG. 6, and so on. Once extended and engaged, the first
and second appendages 404, 406 bias the first and second housings 118, 120 to remain in a
coplanar relationship, which is the tablet configuration 126 in this example. The first and
second appendages 404, 406 may also be retracted to support positioning in other
configurations, an example of which is further described below and is shown in a
corresponding figure.

[0046] FIG. 5 depicts an example implementation 500 in which the mobile computing
device 102 assumes an open configuration 202 in which the appendages 404, 406 of the
biasing mechanism 124 of FIG. 4 are retracted and another biasing mechanism is
employed to promote this configuration. This example also includes an expanded view
502 of the biasing mechanism 124 of FIG. 5. In this example, however, the first and
second housings 118, 120 have assumed an open stacked configuration 202 as previously
described in relation to FIG. 2. Accordingly, the biasing mechanism 124 is configured to
retract the first and second appendages 404, 406 within a cavity of respective first and
second housings 118, 120. Thus, the first and second appendages 404, 406 may be taken
“out of the way” and thus reduce unwanted interference.

[0047] The mobile computing device 102 also includes additional biasing mechanisms
504 to promote stability in this configuration. For example, the first and second housings
118, 120 may include magnets that are configured to cause the housings to be secured to

cach other. Therefore, the first and second housings 118, 120 may have increased stability



10

15

20

25

30

WO 2016/061017 PCT/US2015/055194

when in the open configuration. It should be readily apparent that the biasing mechanisms
504 may also be employed to promote stability in the closed stack configuration
previously described.

[0048] FIG. 6 depicts an example implementation showing cross sections 602, 604 of the
biasing mechanism 124 in an open stacked configuration 202 and a tablet configuration
126. In the first cross section 602, an open stacked configuration 202 is shown in which
the first and second appendages 402, 404 are retracted within respective cavities of the
first and second housings 118, 120. This may be performed in a variety of ways, such as
through a motorized connection, spring bias force, and so on. In the illustrated example,
the first and second appendages 402, 404 include magnets. The biasing mechanism 124
also includes magnets 606, 608 disposed within the first and second housings 118, 120
that are configured to retract the first and second appendages 402, 404 and thus “drawn in”
the appendages when in the open stacked configuration 126.

[0049] In the second cross section 604, however, a tablet configuration 126 is shown in
which the first and second housings 118, 120 are in a coplanar relationship to each other.
Magnetism of the first and second appendages 402, 404 in this example toward each other
is configured to overcome magnetic attraction of the first and second appendages 402, 404
to respective magnets 606, 608 disposed within the first and second housings 118, 120.
As such, the first and second appendages 402, 404 are configured to automatically extend
and engage cach other, thereby promoting stability of the first and second housings 118,
120 in the coplanar relationship.

[0050] In this way, a user may quickly transition the housings of the mobile computing
device 102 between modes by manually grasping and moving the housings in relation to
cach other and yet still be provided with a stable configuration once positioned as desired.
Although a mobile computing device 102 having two housing is described above, the
mobile computing device 102 may also employ a plurality of flexible hinge structures to
support use of three or more housings, an example of which is described as follows and is
shown in a corresponding figure.

[0051] FIG. 7 depicts an example implementation 700 in which additional configurations
are shown that are supported through movement of three housings using a plurality of
flexible hinge structures. This example implementation 700 includes a tablet
configuration 702 and a mini-tablet configuration 704. The tablet configuration 702 is
illustrated using a top 706 and side 708 view and the mini-tablet configuration 704 is also

illustrated using a top 710 and side 712 view.
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[0052] The mobile computing device 102 in this example includes first, second, and third
housings 714, 716, 718. The first and second housings 714, 716 are secured to each other
using a first flexible hinge structure 720 and the second and third housings 716, 718 are
secured to each other using a second flexible hinge structure 722. This may be utilized to
support a variety of different configurations as previously described.

[0053] In the tablet configuration 702, for instance, the first, second, and third housings
714, 716, 718 form a coplanar relationship. Through use of the first and second flexible
hinge structures 720, 722, a continuous surface may be created that extends across an
outer surface of the first, second, and third housings 714, 716, 718 as well as the first and
second flexible hinge structures 720, 722, ¢.g., through use of a first member as described
in relation to FIG. 3. In this way, a continuous viewing areca may be supported by the
display device 110 across these structures for viewing by a user.

[0054] In the mini-tablet configuration 702, the first and second housings 714, 716 along
with the first flexible hinge structure 720 are arranged in a coplanar relationship as
described in relation to FIG. 1. The second and third housings 716, 718, however, form a
stacked configuration in which the third housing 718 is disposed beneath the second
housing 716 through use of the second flexible hinge structure 722. Thus, in this example
mini-tablet configuration 704 portions of the display device 110 disposed on the first and
second housings 714, 716 as well as the first flexible hinge structure 720 are viewable by a
user but the portion of the display device 110 disposed on the third housing 718 is not.
Thus, the mini-tablet configuration 702 may support increased portability over the tablet
configuration 702 yet still provide an expanded viewing area as opposed to a phone
configuration, an example of which is described as follows and shown in a corresponding
figure.

[0055] FIG. 8 depicts an example implementation 800 in which further configurations are
shown that are supported through movement of three housings using a plurality of flexible
hinge structures. This example implementation 800 includes a phone configuration 802
(e.g., open stacked configuration) and a closed stacked configuration 804. The phone
configuration 802 is illustrated using a top 806 and side 808 view and the closed stacked
configuration 804 is also illustrated using a top 810 and side 812 view.

[0056] In the phone configuration 802, the third housing 718 is stacked upon the second
housing 716 which is stacked upon the first housing 714 through use of the first and
second flexible hinge structures 720, 722. Thus, in this example a form factor of the

mobile computing device 102 mimics a phone and includes a portion of the display device
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110 on the third housing 718 that is viewable by a user. Other examples are also
contemplated, such as to stack the first housing 714 over the second housing 716, which is
stacked over the third housing 718.

[0057] In the closed stacked configuration 804, the third housing 718 is disposed between
the first and second housings 714, 716 so that the display device 110 is not viewable by a
user and thus is protected from damage. As illustrated, the first flexible hinge structure
720 may bend around the third housing 718 that is disposed between the first and second
housings 714, 716.

[0058] FIG. 9 depicts an example implementation 900 showing cross sections of
configuration in which the mobile computing device of FIG. 7 may be placed through use
of a plurality of flexible hinge structures. This example implementation includes a tablet
configuration 902, an open stacked configuration 904, and a closed stacked configuration
906. In the tablet configuration 902 as before, the first, second, and third housings 714,
716, 718 as well as the first and second flexible hinge structures 720, 722 form a coplanar
relationship. The first and second flexible hinge structures 720, 722 may be formed in a
variety of ways, such as through use of first and second members as described previously
in relation to FIG. 3.

[0059] In the open stacked configuration 904 (i.e., phone configuration), a portion of the
display device 110 disposed on the third housing 718 is viewable by a user. The third
housing 718 is stacked over the second housing 716 which is stacked over the first housing
714 by bending of the first and second flexible hinge structures 720, 722 as previously
described.

[0060] In the closed stacked configuration 906, the first housing 714 in this example is
disposed between the second and third housings 716, 718 with the display device 110
positioned internally in this configuration. Thus, as previously described the plurality of
housings of the mobile computing device 102 may be positioned in a variety of ways to
support a variety of different arrangements.

[0061] FIG. 10 depicts an example implementation 1000 describing aspect ratios and sizes
that may be employed by the mobile computing device 102. In table 1002, a two housing
arrangement is described and corresponding configurations that include phone (i.e., the
open stacked configuration 202) and mini tablet (i.c., the table configuration 126). In table
1004, a three housing arrangement is described including a tablet (e.g., tablet
configuration 702), phablet (e.g., mini-tablet configuration 704), and phone configuration

(e.g., phone configuration 802) are described.
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[0062] FIG. 11 depicts an example implementation 1100 in which example positions of
antennas are shown for different arrangements of the mobile computing device 102. In a
first example 1102, examples of camera positions 1106 are shown as may be disposed
within the first and/or second housings 118, 120.

[0063] Keepouts are also illustrated using phantom lines. The keepouts generally have
non-interfering and/or RF transparent materials (e.g., polymers/plastics). This means that
interfering material such as metal may be “kept out” of these areas. Even using interfering
material in other areas may affect performance of an antenna suite and therefore placement
of interfering material is a factor that may be taken into account for antenna placement. In
addition, the antenna placement consumes real estate of the device that may otherwise be
used for connectors, interfaces, buttons, speakers, and/or other components. Thus, the
amount of area and locations that are taken up by the antennas and that are available for
other components may be another factor used to select antenna placements. Hand
positions commonly used by users of the device may also be taken into account. In
practice, trade-offs between the example considerations enumerated above as well as other
considerations may be made to select a suitable arrangement that enables placement of a
plurality of antennas and/or provides acceptable performance given the various different
design considerations.

[0064] In the illustrated first example 1102, keepout areas 1108 are shown that are
symmetrically distributed such that antennas disposed in these areas may function when
the mobile computing device 102 assumed a stacked configuration. The keepout arcas
1108, for instance, may be disposed using a nine millimeter bezel at the top and/or bottom
and using an eight millimeter bezel on the left and/or right portions. The keepout arcas
1108 may be used to place a variety of different antennas, such as cellular antennas (e.g.,
LTE), MIMO antennas, Wi-Fi antennas, GPS antennas, and so on.

[0065] In the second example 1104, example camera placement 1106 and keepout areas
are also illustrated. As above, the keepout arcas may be utilized to include antennas.
Keepout areas 1110, for instance, may be utilized to include antennas for cellular and
MIMO antennas whereas keepout areas 1112 may be used for Wi-Fi and GPS. A variety
of other examples are also contemplated without departing from the spirit and scope
thereof. In the above examples, a plurality of housings are connected to each other to
permit rotational movement through folding. Other examples are also contemplated, an

example of which is described as follows and shown in a corresponding figure.
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[0066] FIGS. 12 and 13 depict example implementations 1200, 1300 in which the mobile
computing device 102 of FIG. 1 includes first and second housings 118, 120 that are
connected using a sliding arrangement. FIGS. 12 and 13 include perspective 1202, 1302
and cut-away views 1204, 1304, respectively. The plurality of housing 118, 120 in this
example are joined via a sliding mechanism 1206 that permits the first and second
housings 118, 120 to slide in relation to each other. As shown in FIG. 12, the display
device 110 may extend across both of the first and second housings 118, 120 when
extended and retract into an interior of the first housing 118 when slid together as shown
in FIG. 13.

[0067] FIG. 14 depicts an example implementation 1400 showing a peripheral device
1402 as communicatively and physically coupled to the mobile computing device 102 of
FIG. 7. The mobile computing device 102 includes first, second, and third housings 714,
716, 718 along with first and second flexible hinge structures 720, 722 as previously
described in relation to FIGS. 7-9. A peripheral device 1402 is illustrated as secured to the
mobile computing device 102, which may be utilized to provide a variety of inputs, ¢.g., as
a keyboard, gestures, use of a cover, and so forth.

[0068] The peripheral device 1402 may be secured to the mobile computing device 102 in
a variety of ways. For example, the peripheral device 1402 may include a connection
portion 1404 having a channel, into which, the mobile computing device 102 may be
inserted when in the tablet mode 126 or other modes. The connection portion 1404 may
be configured to form a removable physical connection, such as through a hook and slot
arrangement, magnets (e.g., a flux fountain in which magnets are used to steer a magnetic
field of other magnets to increase a retention force), plug and receptacle, mechanical
binding through the use of protrusions, and so forth. The removable physical connection,
for instance, may be formed between the connection portion 1404 and one or more of the
first, second, and third housings 714, 716, 718. A variety of other examples are also
contemplated without departing from the spirit and scope thereof.

[0069] FIG. 15 depicts an example implementation 1500 in which a secondary display
device is also included as part of the display device. This example is shown using a
perspective view 1502 and a cut-away view 1504. In both view, the first and second
housings 118, 120 are illustrated in a closed configuration such that the display device 110
is disposed internally between the housings.

[0070] A secondary display device 1506 is illustrated as disposed on the first housing 118

to be viewable when in this closed configuration. The secondary display device 1506 may
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be configured as the same or different from the display device 110, such as an “e-ink” or
cholesteric display that consumes less power.
[0071] FIG. 16 depicts an example implementation 1600 in which an additional
configuration supported by folding of the housing in relation to each other is shown. This
example implementation includes a first multi-view configuration 1602 and a second
multi-view configuration 1604. In the first multi-view configuration 1602, the first and
second housings 118, 120 form a tent-like structure when placed on a surface. In this way,
the display device 110 is viewable at opposing sides of the computing device 102.
[0072] In the second multi-view configuration 1604, the computing device 102 having
first, second, and third housings 714, 716, 718 is shown. In this example, the third
housing 718 is laid flat against a surface and as such a display device disposed on the third
housing 718 is not viewable. However, the first and second housings 714, 716 form a
tent-like structure (e.g., a “A” structure) such that the display device 110 is viewable on
opposing sides of the computing device 102. A biasing structure 1606 may be included to
secure the first and third housings 714, 718 to ecach other (e.g., through use of magnets,
mechanical devices, and so on) and thus promote stability of the mobile computing device
102. A variety of other examples are also contemplated without departing from the spirit
and scope thereof.

Conclusion
[0073] Although the invention has been described in language specific to structural
features and/or methodological acts, it is to be understood that the invention defined in the
appended claims is not necessarily limited to the specific features or acts described.
Rather, the specific features and acts are disclosed as example forms of implementing the

claimed invention.
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CLAIMS
1. A mobile computing device comprising;:
a plurality of housings;
a display device that is flexible; and
a flexible hinge structure that:
secures the plurality of housings to each other;
permits the plurality of housings to rotate about an axis in relation to each
other; and
supports a continuous viewing arca of the display device that extends
across the plurality of housings and the flexible hinge structure.
2. A mobile computing device as described in claim 1, wherein:
cach of the plurality of housings includes a first outer surface, on which, the
display device is secured;
the plurality of housings is configured to be positioned using the flexible hinge
structure such that the first outer surfaces define a single plane; and
the flexible hinge structure includes a first flexible member that has a first outer
surface that, together with the first outer surfaces of the plurality of housings is continuous
along the defined single plane through which the continuous viewing area of the display
device extends.
3. A mobile computing device as described in claim 2, wherein:
cach of the plurality of housings includes a second outer surface that is opposite to
the fist outer surface;
the plurality of housings are configured to be positioned using the flexible hinge
structure such that the second outer surfaces define a second plane that is parallel to the
single plane; and
the flexible hinge structure includes a second flexible member that has a second
outer surface that, together with the second outer surfaces of the plurality of housings is
continuous along the second plane that is generally parallel to the defined single plane.
4. A mobile computing device as described in claim 2, wherein the first

flexible member is configured to support a minimum bend radius of the display device.

16



WO 2016/061017 PCT/US2015/055194

5. A mobile computing device as described in claim 1, wherein the rotation of
the flexible hinge structure supports a plurality of configurations of the plurality of
housings in relation to each other, at least one said configuration involving positioning of
the plurality of housings along a single plane and another said configuration in which the
plurality of housings are stacked in relation to each other.

6. A mobile computing device as described in claim 5, wherein the other said
configuration in which the plurality of housings are stacked is configured to expose at
least a portion of the display device so as to be viewable by a user.

7. A mobile computing device as described in claim 6, wherein the other said
configuration in which the plurality of housings is stacked is configured to expose at least
a portion of the display device so as to be viewable by a user.

8. A mobile computing device as described in claim 6, wherein the other said
configuration in which the plurality of housings is stacked is configured such that no
portion of the display device is viewable by a user.

9. A mobile computing device as described in claim 5, further comprising a
biasing mechanism configured to bias positioning of the housing is a particular one of the
plurality of configurations.

10. A mobile computing device as described in claim 9, wherein the biasing
mechanism uses magnets or a mechanical device.

11. A mobile computing device comprising:

a display device that is flexible;

a plurality of housings; and

a plurality of flexible hinge structures that:

secures the plurality of housings, one to another;

permits the plurality of housings to rotate about an axis in relation to each
other; and

supports a continuous viewing arca of the display device that extends
across the plurality of housings and the plurality of flexible hinge structures
thereby forming a continuous surface.

12. A mobile computing device as described in claim 11, wherein the plurality
of housings include a first, second, and third said housing and the plurality of flexible
hinge structures include first and second said flexible hinge structures and the continuous
viewing area of the display device extends over the first, second and third said housings

and the first and second said flexible hinge structures.
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13. A mobile computing device as described in claim 11, wherein:

cach of the plurality of housings includes a first outer surface, on which, the
display device is secured;

the plurality of housings are configured to be positioned using the plurality of
flexible hinge structures such that the first outer surfaces define a single plane; and

cach of the plurality of flexible hinge structures includes a first flexible member
that has a first outer surface that, together with the first outer surfaces of the plurality of
housings is continuous along the defined single plane through which the continuous
viewing area of the display device extends.

14. A device comprising:

a plurality of planar surfaces; and

a flexible hinge joining the plurality of planar surfaces and configured to permit
rotation about an axis, the flexible hinge including a first member having an outer surface
that is configured to be secured to a display device.

15. A device as described in claim 14, wherein the first member is configured
to form a continuous flat surface in conjunction with the plurality of planar surfaces when

the plurality of planar surfaces are arranged in a coplanar relationship.
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