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Recaive power from a primary coil in a poriable
compuling device via a secondary coll in a
support member ¢f a portable computing device
cover, where the portable computing device cover
is in a tilted orientation relative to a base member
of the portable computing device o support a part
of the partable computing devics

402~—__|

Y
Provide a portion of the power to components of
the portable computing device cover, where the
components include a keyboard and a wireless
comimunication moduie

204—_|

(57) Abstract: Example implementations relate to powering a keyboard using power received via a secondary coil. For example, an
apparatus includes a support member to support a part of a portable computing device in a tilted orientation. The support member in -
cludes a secondary coil to receive power from a primary coil in the portable computing device. The apparatus also includes a base
member connected to the support member. The base member includes a first wireless module to receive a first portion of the power
from the secondary coil and to communicate with a second wireless module in the portable computing device. The base member also
includes a keyboard to receive a second portion of the power from the secondary coil and to generate signals to transmit to the port -
able computing device via the first wireless module.
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PORTABLE COMPUTING DEVICE COVER INCLUDING A KEYBOARD

BACKGROUND
(3001 A keyboard is a device that enables a computing device, such as a
laptop computer or a server computer, to receive input from a user. A
kevboard may be connected {0 a computing device via a variety of ways. For
example, & wired keyboard may be connected o a computing device via a
wired connection, such as via a Universal Serial Bus (USB) cable. A wireless
keyboard may be connected o a computing device via a wireless connection,

such as via a Bluetooth connaction.

BRIEF DESCRIPTION OF THE DRAWINGS

{8002] Some sxamples of the present application are described with
respect to the following figures:

[B003] FiG. 1A is a block diagram of an example portable computing
device cover including a kevboard for receiving power from a portable
compuling device;

[6004] FIG. 18 is a top view of a back side of an example portable
computing device for providing power o componenis in a portable computing
device cover;

[6005] FIG. 1C is a side view of an exampie portable compuling device
cover in a tifled orientation {o receive powsr from an example portable
computing device;

[B006] FIG. 2/ is a block diagram of an example portable computing
device cover including a keyboard and an internal power storage device;
(80071 FIG, 28 is a block diagram of an example portable computing
device including a primary coil and a communication coil;

[B6008] FIG. 3 is a block diagram of an example portable compuling device
cover including a keyboard and an internal power storage devics;

[B009] FIG. 4 is an example of a flowchart illustrating an example mesthod
of a portable computing device cover receiving power from a portable

computing device; and
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HHI) FIG. & is another example of a flowchart dHlustrating an example
method of a portable computling device cover receiving power from a portable

computing device,

DETAILED DESCRIPTION

166113 As described above, a wirsless keyboard may be connecied {c a
computing device via a wireless connection. A wireless keyboard may be
powered via an internal power source, such as a baltery. When the internal
power source is out of power, the internal power source may be replaced by a
new internal power source. Thus, an operating cost of the wireless keyboard
is increased. In some cases, the internal power source may be recharged via
a cable connected belwsen the internal power source and an external power
source, such as a wall socket. Thus, ease of use of the wireless keyboard is

reducead.

(60121 Examples described herein address the above challenges by
providing a portable computing device cover including a wireless keyboard
that can recsive power from a portable computing device. For example, the
portable computing device cover may include a secondary coil. The
sgcondary coil may be localed in a supporl member of the portable computing
device cover. The secondary coil may receive power from a primary coil of a
poriable computing device. The portable computing device may be supported
by the portable computing device cover. The power received from the primary
coil may be used to power the wireless keyboard and/or other components of
the portable computing device cover. In this manner, examples described
herein may reduce an operating cost of the wireless keyboard and increase

the ease of use of the wireless keyboard.

(8013} Referring now {o the figures, FIG. 1A is a block diagram of an
example portable computing device cover 100 including a keyboard for
receiving power from a portable computing device. Portable computing
device cover 100 may be an apparalus that protects a poriabie computing

device from accidental damage, such as scratching or dropping, and
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facilitates an interaction between an external device and the portable
computing device. For example, portable computing device cover 100 may
facilitate a use of an external kevboard with a portable computing device by
providing a resting surface such that a display of the poriable compuiing
device can be viewed by a user,

[6014] Portable computing device cover 100 may inciude a support
member 102, a base member 104, and a hinge member 106. Support
member 102 may be connecled io base member 104 via hinge member 106.
Support member 102 may be a structure that is rotatable to receive apart of a
porfable computing device, Base member 104 may be a structure that
receives another part of the poriable compuling device. Hinge member 106
may be a structure that connects support member 102 and base member 104
together and provides rotation of support member 102 relative {o base
member 104.

HHIZRY Portable computing device cover 100 may also include a secondary
coit 108, a wireless communication module 110, and a keyboard 112.
Secondary coil 108 may be an slectrical conductor, such as a metal wirs,
wound in a spiral. Wireless communication module 110 may be any
electronic device or circuilry that exchanges data using air as a transmission
medium. Keyboard 112 may be any electronic device that receives input from
a user via a panel of keys or butfons. In some examples, secondary coil 108
may be located in support member 102, Wireless communication module 110
and keyboard 112 may be located in base member 104, Secondary coil 108
may fransmit power {0 wireless communication module 110 and keyboard 112
via wired conneclions 114 and 116, such as melal traces, respectively.
Kevboard 112 may be connected to wireless communication module 110 via a
wired connection 118.

[6016] In some example, portable computing device cover 100 may
include additional components, such as an internal power source, a
communication coil, etc. In some examples, portable computing device cover
100 may be formed as a single unit by integrally forming support member 102,
base member 104, and hinge member 106. For example, support member
102, base member 104, and hinge member 106 may be formed as a single

unit via injection molding. In some examples, support member 102, base
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member 104, and hinge member 106 may be made from silicone, rubber,
plastic, or any other flexible material.

(86171 FIG. 18 is a top view of a back side of an example portable
compuling device 120 for providing power to components in portable
computing device cover 100. Portable computing device 120 may be a single
electronic device that includes a touchscreen as a display. The touchscreen
can be used for both viewing and input. A user of portable computing device
120 may provide input via the touchscreen by finger or stylus gestures.
Portable computing device 120 may be a tablet computer or a touchscreen
mobile phone {e.g., a smariphone).

[B018) Fortable computing device 120 may include a plurality of
components, such as a touchscreen, a processor, efc. For purpose of clarity,
a primary coll 122 of portable computing device 120 is shown in FIG. 1B.
Primary coil 122 may be an electrical conductor, such as a metal wire, wound
in a spiral. Operation of primary coil 122 is described in more detaill in FIG.
1C.

(6019} FiG. 1C is a side view of portable computing device cover 100 in a
titled orientation 1o recsive power from poriable compuling device 120.
During cperation, support member 102 may be rotated relative o base
member 104 via hinge member 108 to receive portable computing device 120,
For example, support member 102 may be rotated {o a titled orientation such
that an upper portion of portable computing device 120 may rest against a
portion of support member 102 and a lower portion of portable computing
device 120 may rest against base member 104. When portable computing
device 120 is received in portable computing device cover 100, a touchscreen
124 of portable computing device 120 may be facing away from support
member 102 and may be visible {0 a user. Also, primary coll 122 may be
aligned with secondary coil 108 along an axis 128, Primary coil 122 may be
iocated on an opposite side of touchscreen 124,

(6026} Primary coil 122 may transmit power {0 secondary coil 108 via
resonant inductive coupling power transfer. Primary coil 122 may draw the
power from a power source and/or a power circuit {now shown) in portable
computing device 120, such as a battery in poriable computing device 120.

The power received al secondary coil 108 may be provided {0 components of
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portable computing device cover 100, such as keyboard 112 and wireless
communication module 110, For example, a first portion of the power may be
provided to keyboard 112 and a second portion of the power may be provided
o wireless communication module 110, When powered, keyboard 112 may
receive inputs from a user of portable computing device cover 100 and
generate signals corresponding {o the inputs. Keyboard 112 may transmit the
signals to wireless communication module 110, Wireless communication
module 110 may fransmit the signals {o a wireless communication module
126 of portable computing device 120 so that poriable computing device 120
may be controlled via the inputs from the user. In some examples, wireless
communication modules 110 and 128 may communicate via the Bluetooth
protocol. Wireless communication modules 110 and 126 may also
communicate via other wireless protocols, such as the institute of Electrical

and Electronics Engineers {IEEE) 802.11a prolocol, the 802.11b protocol, etc.

16021 Accordingly, receiving power from primary coil 122 via secondary
coit 108 ensures that keyboard 112, wireless communication module 110, and
other componenis of portable computing device cover 100 have power {0
operate when needed (i.e., when poriable compuling device 120 is received
by portable computing device cover 100). Thus, portable computing device
cover 100 may be made without an exposed power port as an external power
cable is not needed. The lack of a port may allow portable computing device

cover 100 o be mors resistant {o the selements, such as dust and water.

6022 FIG. 2A is a block diagram of an example portable computing
device cover 200 including a keyboard and an internal power storage device.
Portable computing device cover 200 may be similar to portable computing
device cover 100 of FIG. 1. In addition, portable computing device cover 200
may include an internal power source 202, a controller 204, a power controlier
208, and a communication coll 224. Internal power source 202 may be any
devices or circuitry that store power for use at a subsequent time. For
example, infernal power source 202 may be a rechargeable battery ora
capacitor. Controller 204 may be a central processing unit (CRU), a
semiconductor-based microprocessor, and/or other hardware devices suitable

for refrieval and execution of instructions stored in compuier-readable storage
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medium {not shown). Power controller 206 may be any devices or circuitry
that regulates power (e.g., via filtering, rectifying, and/or conversion between

alternate current and direct current).

[B023] Fower controiler 206 may be connecled o secondary coil 108 via a
wire conneaction 208, such as a wire frace or a power cable. Power coniroller
2086 may be connected o internal power source 202 via a wired connection
210, Wired connection 210 may be used for both power transmission and
data transmission. Power controlier 206 may be connecied to communication
coil 224 via a wired connection 226. infernal power source 202 may be
recharged by power received at secondary coil 108 via power controller 206.
The power may be transmitted from a primary coil, such as primary coil 122 of
FIG. 1. Internal power source 202 may provide power 10 wirgless
communication module 110, conifroller 204, keyboard 112, and power
coniroller 206 via wire connections 212-216 and 210, respectively. Controller
204 may direct operations of wirgless communication module 110, keyboard
112, and internal power source 202 via wire conneclions 218-222,

respectively.

[3024] FIG. 2B is a block diagram of an example portable computing
device 228 including a primary coil and a communication coil. Poriable
computing device 228 may be similar to portable computing device 120 of
FIG. 1B, Portable computing device 228 may also include a communication
coit 230. Communication coll 230 may be used to ransmit a signal
corresponding to a presence of portable computing device 228 and o receive

a signal indicatling that a secondary coil is in range 10 receive power.

[6025] In some examples, communication coil 224 may be located in
support member 102, It should be understood that communication coil 224
may be located in other parts of portable computing device cover 200, In
some examples, communication coll 230 may be located in a back side of
poriable computing device 228. i should be understood that communication

coil 230 may be located in other parts of poriable compuling device 228.

[6026] During operation, when portable computing device 228 is received

in portable computing device cover 200. Power controller 206 may use
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communication coil 224 {o delect the presence of primary coil 122, For
example, poriable computing device 228 may transmit a signal that indicates
the presencs of primary coil 122 via communication coil 230, When
communication coll 224 receives or delecis the signal, the signal may indicate
that portable computing device 228 is in range {o transmit power via primary
coit 122, In response {o detecting the signal, power controller 206 may
transmil a second signal via communicalion coil 224 {o poriable computing
device 228 {0 indicate that secondary coil 108 is in range to receive power. In
response to receiving or detecting the second signal, portable computing
device 228 may enable primary coil 122 and start transmitting power via
primary coil 122. When portable computing device 228 does not delect or
receive the second signal, portable computing device 228 may disable
primary coil 122 or does not enable primary coll 122 when primary coil 122 is
already disabled. In some examples, primary coil 122 may be disabled as a
defaull state to conserve power. When communication coil 224 does not
receive or detect the signal, power controller 206 may disable secondary coll
108 or does not enable secondary coil 108 when secondary coil 108 is

already disabled.

160271 Fower controiler 206 may regulate the power received via
secondary coil 108, The regulated power may recharge internal power source
202. Internal power source 202 may provide a portion of the requiated power
to keyboard 112, controller 204, and wireless communication module 110,
Power controlier 206 may enable secondary coil 108 {o receive power from
primary coil 122, For example, powsr controller 206 may disconnect
secondary coil 108 from power controlier 206 when secondary coil 108 is not
receiving power. Power controlier 206 may reconnect {o secondary coil 108
to receive power. In some examples, when power controller 2086 detects that
internal power source 202 is fully charged, power controller 206 may disable
saecondary coil 108 by disconnecting secondary coil 108 from power coniroller
206. Power controller 206 may also transmit a third signal via communication
coil 224 to portable computing device 228 {o indicate that internal power

source 202 is fully charged. In response o detecting the third signal, portable
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computing device 228 may disable primary coll 122 to stop transmitling

DOWer.

{B028] In some sxamples, poriable computing device 228 may periodically
{e.g., every 2 seconds) transmil an identification signal via communication coil
230 to indicate a presence of portable computing device 228, secondary coil
108 may be enabled 1o receive power as long as the identification signal is
detecied via communication coil 224, When portable computing device 228 is
removed from poriable computing device cover 200, the identification signal
may become (oo weak {0 be detected by communication coil 224. in
response o not detecting the identification signal, power controller 206 may
disable secondary coil 108 as the lack of identification signal detection may

indicate that primary coll 122 is not in range o transmit power.

[6029] FIG. 3 is a block diagram of an example portable computing device
cover 300 including a keyboard and an internal power storage device.
Portable compuling device cover 300 may be similar to portable computing
device cover 200 of FIG. ZA. In portable computing device cover 300, power
controlier 206 may be directly connected to componenis of portable
computing device cover 300 o provide power {0 the components. For
example, power controlier 206 may provide power o wirgless communication
module 110, keyboard 112, and confroller 204 via wired connections 302-306,
respectively. Power controller 206 may also provide power to recharge

internal power source 202 via wired connection 210.

{8030] During operation, when power is received via secondary coil 108,
power controller 206 may transmit a first portion of the power to wireless
communication module 110, keyboard 112, and confroller 204, Power
controller 206 may also transmit a second portion of the power {0 recharge
internal power source 202. Thus, internal power source 202 may provide
power {o communication module 110, keyboard 112, and controller 204 when
secondary coil 108 is not receiving power. When internal power source 202 is
fully charged while secondary coil 108 is receiving power, power controller
206 may disconnect wired connection 210 {e.g., via a switch) o prevent over
charging internal power source 202, In FiGs, 1A-1C, 2A-28, and 3, particular

components are llustrated in dash lines {o indicale that the particular
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compenents are internal components. For example, wireless communication
modules 110 and 128, primary coll 108, secondary coil 122, communication
coils 224 and 230, power controller 208, internal power source 202, and
controlier 204 are Hlustrated in dash lines in FiGs. 1A-1C, 2A-28, and 3.

[6031] FIG. 4 is an example of a flowchart illustrating an example method
400 of a portable compuling device cover receiving power from a portabie
computing device. Method 400 may be implemented by portable computing
device cover 100 of FIG. 1A, portable computing device cover 200 of FIG. 2A,
or portable computing device cover 300 of FIG. 3. Method 400 may also
include receiving power from a primary coil in a portable computing device via
a secondary coil in a support member of a portable computing device cover,
where the portable computing device cover is in a liled crientation relative {o
a base member of the portable computing device to support a part of the
poriable computing device, at 402, For example, referring to FIG. 1€, support
member 102 may be rotated lo a titled orientation such that an upper portion
of portable computing device 120 may rest against a portion of support
member 102 and a lower portion of portable computing device 120 may rest
against base member 104, Primary coil 122 may transmit power to secondary

coil 108 via resonant inductive coupling power fransfer.

[6032] Method 400 may also include providing a portion of the power to
components of the portable computing device cover, where the componenis
include a keyboard and a wireless communicalion module, at 404, For
example, referring {o FIG. 1C, the power received al secondary coil 108 may
be provided o components of portable computing device cover 100, such as

keyboard 112 and wireless communication module 110,

[B033] FIG. 5 is another example of a flowchart illustrating an example
method 500 of a portable computing device cover recelving power from a
poriable computing device. Method 500 may be implemented by poriable
computing device cover 100 of FIG. 1A, portable computing device cover 200
of FIG. 2A, or poriable compuling device cover 300 of FIG. 3. Method 500
may include disabling a secondary coll and the primary coll when a presence
of a primary coil is not detected, at 502. For example, referring to FIG. 24,

When communication coil 224 does not receive or detect the signal, power
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controller 206 may disable secondary coil 108 or does not enable secondary
coit 108 when secondary coil 108 is already disabled. When portable
computing device 228 does not detect or receive the second signal, portable
compuling device 228 may disable primary coll 122 or does not enable
primary coil 122 when primary coil 122 is already disabled. In some
examples, primary coil 122 may be disabled as a default slale to conserve
power.

{6034} Method 500 may also include transmitling a signal o indicate a
presence of the secondary coil when the presence of the primary coil is
detected, at 504. For example, referring to FIG. 24, in response to detecting
the signal, power controiler 206 may transmit a second signal via
communication coil 224 to portable computing device 228 to indicate that
secondary coil 108 is in range {o receive power. Method 500 may further
nclude enabling the secondary coll and the primary coll, at 508. For example,
referring to FIG. 2A, power controlier 206 may enable secondary coil 108 {o
receive power from primary coll 122, In response {o receiving or detecting the
second signal, portable computing device 228 may enable primary coill 122

and start transmilting power via primary coll 122,

[6035] Method 500 may further include providing a portion of the power {0
components of a portable computing device cover, at 5308, For example,
referring to FIG. 3, when power is received via secondary coil 108, power
controlier 206 may transmil a first portion of the power o wireless

communication module 110, keyboard 112, and controller 204.

[6036] Method 5C0 may further include recharging an internal power
source, at 510. For example, referring to FIG. 24, power controlier 206 may
regulate the power received via secondary coil 108. The regulated power
may recharge internal power source 202. When the internal power source is
not fully charged, method 500 may further include recharging the internal
power source, gt 510. When the internal power source is fully charged, the

secondary coil and the primary coil may be disabled, at 502.

won

8037} The use of "comprising”, "including” or "having” are synonymous
and variations thereof herein are meant to be inclusive or gpen-ended and do

not exclude addilional unrecited elements or method sleps.
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Claims

What is claimed is

1. An apparatus comprising:

a support member to support a part of a portable computing device in a
tilted orientation, wherein the support member includes a
secondary coil {0 receive power from a primary coil in the
portable computing device;

a base member connected to the support member, wherein the base
member includes:

a first wireless module {o receive a first portion of the power
from the secondary coil and o communicate with a
second wireless module in the portable computing
device,; and

a keyboard (o receive a second portion of the power from the
secondary coll and 10 generale signals to ransmit to the

portable computing device via the first wireless module.

2. The apparatus of claim 1, further comprising a communication coil o
detect a presence of the portable computing device, whergin the base
member to support a sscond part of the portable computing device, and
wherein the base member is connected o the support member via a rotatable

hinge member.

3. The apparatus of claim 2, wherein the support member, the base

member, and the rotatable hinge member are integrally formed.

4. The apparatus of claim 1, wherein the second coil to receive the

power from the primary coil via resonant inductive coupling power fransfer.

5. The apparatus of claim 1, wherein the first wireless module to

communicate with the second wireless module via a Blustooth protocol.
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6. The apparatus of claim 1, wherein the portable computing device

includes a fablet computing device or a smariphons.

7. A method comprising:

receiving power from a primary coil in a portable computing device via
a secondary coil in a support member of a poriabie computing
device cover, wherein the portable computing device cover is in
a tilted crientation relative to a base member of the portable
computing device {o support a part of the portable computing
device; and

providing a portion of the power to componsents of the portable
computing device cover, wherein the components include a

keyboard and a wireless communication module.

8. The method of claim 7, further comprising:

generating signals from the keyboard;

communicating the signals to a second wireless communication
maodule of the portable computing device via the wireless
communication module; and

providing a second portion of the power {0 a power storage device of

the portable computing device.

8. The method of claim 7, further comprising:

detecting a presence of the poriable computing device via a
communication coll; and

in response {o detecting the presence of the portable computing

device, fransmitling a signal {o enable the primary coil.

10. The method of claim 7, wherein the secondary coll is aligned with
the primary coil when the portable computing device is supported by the

support membaer in the lilted orientation.

11. The method of claim 7, wherein the support member is rolaled via

a hinge member of the portable computing device cover.
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12. The method of claim 7, wherein the components are located in the
base member.

13. An apparatus comprising:
a portable computing device including:

a housing;

a display located on a side of the housing;

a primary coil located on an opposite side of the display to
transmit power {0 a secondary coil in a support member
of a portable computing device cover; and

a second wireless communication moduie to receive signals
from a first wireless communication module of the
portable computing device cover, wherein the signals are
generated via a keyboard of the portable computing
device cover powerad by a first portion of the power, and
wherein the first wireless communication module is

powered by a second portion of the power.

14. The apparatus of claim 13, wherein the primary coll is aligned with
the secondary coil when the portable computing device is supported by the
support member.

15. The apparatus of claim 13, further comprising a communication coil

o transmit a signal indicating a presence of the portable computing device.
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406

Receive power from a primary coil in a poriable
computing device via a secondary coll in a
402 —~—_ support mamber of a portable computing device
cover, where the portable computing device cover
is in a tilted orieniation relative o a base member
of the portable computing device o support a part
of the portable computing device

Provide a portion of the power to components of

404——_{ the portable computing device cover, where the

components include a keyboard and a wireless
communication module

FIG. 4
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500

Presence of a primary coil detected Yes

via a communication coil?

504—_| Transmita signaito
indicate a presence of
the secondary coll

l

Enable the secondary

06— coil and the primary coif
502~
Disable a secondary coil
and the primary coll l
A Provide a portion of the

508—_| power to components of
a portable computing
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