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(57) Abstract: Techniques related to wireless communication of an input device are described herein. An apparatus may include a
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figured to provide a power signal to initiate operations of the display, a data signal to provide content to be displayed at the display,
or any combination thereof.



WO 2016/105622 A1 |IWAT 00N AT 0T RAF R0

— as to applicant’s entitlement to apply for and be granted Published:
a patent (Rule 4.17(ii)) —  with international search report (Art. 21(3))




WO 2016/105622 PCT/US2015/054165

WIRELESS ENERGY AND DATA TRANSFER TO A DISPLAY OF AN INPUT
DEVICE

Cross Reference to Related Appliction
[0001] The present application claims the benefit of the filing date of U.S.
Patent Application No. 14/581,656, filed December 23, 2014, which is incorporated
herein by reference.

Technical Field
[0002] This disclosure relates generally to wireless connections to an input
device. More specifically, the techniques described herein include wireless energy
and data transfer to a display of an input device.

Background Art
[0003] In computer systems, an input devices may be used to receive input
from a user of a computing device. For example, a keyboard may be used to receive
input from a user when a key is pressed on the keyboard. The input may be
provided to a connected computing device. In some cases, an input device may
include a static label or otherwise non-programmable interface. User preferences
may dictate a customizable system for input devices. At the same time, a tactile
experience may be desired. For example, while a keyboard interface may be static,
a touchscreen displaying a virtual customizable keyboard may lack tactile feedback
inherent in mechanical travel of a key in a physical keyboard.

Brief Description of the Drawings
[0004] Fig. 1 is a block diagram illustrating a computing device configured to
wirelessly communicate with an input device;
[0005] Fig. 2 is a perspective view of an input device having wireless
components and displays;
[0006] Fig. 3 is a block diagram illustrating a wireless architecture to

communicate with an input device;
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[0007] Fig. 4 is an exploded view of a key of an input device having wireless
components and a display;

[0008] Fig. 5 is a side view of a key of an input device having a wireless
architecture;

[0009] Fig. 6 is a diagram illustrating a circuit for increasing voltage received
at a display;
[0010] Fig. 7 is a block diagram illustrating a method for wireless

communication with a display; and

[0011] Fig. 8 is a block diagram illustrating a method of energizing
components and driving a display at an input device.

[0012] The same numbers are used throughout the disclosure and the figures
to reference like components and features. Numbers in the 100 series refer to
features originally found in Fig. 1; numbers in the 200 series refer to features
originally found in Fig. 2; and so on.

DETAILED DESCRIPTION

[0013] The subject matter disclosed herein relates to techniques for wireless

communication with a display on an input device. As discussed above, user
preferences may dictate a customizable system for input devices, while, at the same
time dictating a tactile experience. The tactile experience may include motion of a
component of the input device, such as motion of a key of a keyboard as the key is
pressed and released. This type of tactile feedback may be present at a traditional
keyboard as opposed to a virtually displayed keyboard that is rendered on a touch
screen of a device, such as on a tablet computing device.

[0014] The techniques described herein include an input device having a
display. In some cases, the display may be a bistable display, but any display may
be used wherein energy and data communication may be received via wireless
coupling. A bistable display may include an electronic paper (ePaper) bistable
display. An input device, such as a keyboard, may include a bistable ePaper display
on each of the keys of the keyboard. This may enable the keys to be configurable
while allowing tactile feedback and experience associated with pressing a key of a
keyboard. A bistable display may be configured to retain an image without power.
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However, power may be used to change the image to be displayed on the bistable
displays at each key. A physical wiring of each display to a power source may
impede or frustrate movement of each key and may not be reliable after millions of
keystrokes. In this scenario, a physical wiring or physical connector of any kind may
compromise the tactile experience and feedback benefits.

[0015] The techniques described herein further include wireless
communication to provide power and data to a display on an input device. While the
techniques discussed herein are generally discussed in terms of a keyboard input
device, the techniques may be applied to other types of input devices wherein
movement of a given component provides tactile experience and feedback, such as
a mouse having one or more buttons. In this scenario, a mouse may have one or
more bistable displays that may change the content to be displayed without
necessarily requiring a wired architecture from a power source or controller to the
display. In some cases, the techniques may be applied to any other type of non-
input device such as a cover of tablet having one or more displays that may change
content, such as a temperature of the environment, without requiring wiring to a main
unit.

[0016] Fig. 1 is a block diagram illustrating a computing device configured to
wirelessly communicate with an input device. The computing device 100 may be, for
example, a laptop computer, deskiop computer, ultrabook, tablet computer, mobile
device, or server, among others. The computing device 100 may include a central
processing unit (CPU) 102 that is configured to execute stored instructions, as well
as a storage device 104 including a non-transitory computer-readable medium, and
a memory device 106.

[0017] The computing device 100 may be communicatively coupled to a
wireless architecture 108 including one or more energy transfer components 109
and one or more data communication components 111 with an input device 110
having a wireless receiver 112, as indicated by the dashed line 114. The wireless
architecture 108 may be an integrated component of the computing device 100, of
the input deice 110, a discrete component, or any combination thereof. In some
cases, the wireless architecture 108 may be a near-field communication (NFC)

architecture and the wireless receiver may include an NFC receiver coil, as
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discussed in more detail below in regard to Figs. 2-4. Further, NFC, as referred to
herein, may refer to any near field power and communications techniques wherein
wireless power and data a transferred.

[0018] In some cases, the wireless receiver 112 may be a metal pad to be
capacitively coupled to a metal pad of the wireless architecture 108, as discussed in
more detail below in regard to Fig. 5. In yet other cases, the wireless architecture
may implement any combination of wireless energy and data delivery as discussed
herein.

[0019] In some cases, the input device 110 is an external input device, such
as an external keyboard to the computing device 100. However, in some cases, the
input device 110 is an integrated component of the computing device 100. Further,
in some cases, the wireless architecture 108 is implemented as an integrated
component of the input device 110, rather than a discrete component. In yet other
cases, a portion of the wireless architecture 108 may be implemented as an
integrated component of the input device 110, while other portion(s) of the wireless
architecture 108 are implemented as components external to the input device 110.
[0020] In any case, the input device 110 may include one or more displays
116 configured to display an image based on data received from the wireless
architecture 108, as well as receive power from the wireless architecture 108 via the
wireless receiver 112. In some cases, the storage device 104 may include a display
module 118 to enable the display to be configured. The display module 118 may be
any combination of firmware, software executable by the CPU 102, logic, and the
like.

[0021] The memory device 106 can include random access memory (RAM),
read only memory (ROM), flash memory, or any other suitable memory systems.
For example, the memory device 106 may include dynamic random access memory
(DRAM). The memory device 106 can include random access memory (RAM) (e.g.,
static random access memory (SRAM), dynamic random access memory (DRAM),
zero capacitor RAM, Silicon-Oxide-Nitride-Oxide-Silicon SONOS, embedded DRAM,
extended data out RAM, double data rate (DDR) RAM, resistive random access
memory (RRAM), parameter random access memory (PRAM), etc.), read only
memory (ROM) (e.g., Mask ROM, programmable read only memory (PROM),



WO 2016/105622 PCT/US2015/054165

erasable programmable read only memory (EPROM), electrically erasable
programmable read only memory (EEPROM), etc.), flash memory, or any other
suitable memory systems.

[0022] The CPU 102 may be a main processor that is adapted to execute the
stored instructions. The CPU 102 may be a single core processor, a multi-core
processor, a computing cluster, or any number of other configurations. The CPU
102 may be implemented as Complex Instruction Set Computer (CISC) or Reduced
Instruction Set Computer (RISC) processors, x86 Instruction set compatible
processors, multi-core, or any other microprocessor or central processing unit
(CPU). The CPU 102 may be connected through a system bus 120 (e.g., Peripheral
Component Interconnect (PCI), Industry Standard Architecture (ISA), PCI-Express,
HyperTransport®, NuBus, etc.) to components including the memory 106 and the
storage device 104. The CPU 102 may also be linked through the bus 120 to the
wireless architecture 108.

[0023] In some cases, the computing device 100 may be a mobile computing
device. In some cases, the external display devices 110 may be mobile external
display devices to a mobile computing device.

[0024] The block diagram of Fig. 1 is not intended to indicate that the
computing device 100 is to include all of the components shown in Fig. 1. Further,
the computing device 100 may include any number of additional components not
shown in Fig. 1, depending on the details of the specific implementation.

[0025] Fig. 2 is a perspective view of an input device having wireless
components and displays. In Fig. 2, the input device 110 of Fig. 1 is a keyboard
generally indicated at 202, while the wireless architecture 108 is a NFC wireless
transceiver generally indicated at 204.

[0026] The keyboard 202 may include displays, such as the display 116 of
Fig. 1, a resilient dome 208, and keys 206 wherein a wireless receiver, such as the
wireless receiver 112 of Fig. 1 may be disposed. In this example, the wireless
receiver may be a NFC receiving coil. Although not illustrated in Fig. 2, the keys 206
may house the NFC receiving coil 112, to receive energy and data while traveling
over the dome 208 to provide tactile feedback when one of the keys 206 is pressed.
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[0027] The input device 110 may include a switching matrix 210, an array of
parasitic coils 212, a NFC transceiver coil 214, and a NFC module 216. The array of
parasitic coils 212 may be implemented to distribute an electromagnetic field
generated by the NFC transceiver 214 during a broadcast of an NFC signal initiated
by the NFC module 216. The distribution may be thought of as a redistribution of the
electromagnetic field by inductive coupling between the NFC transceiver coil 214
and each of the parasitic coils in the parasitic coil array 212. Further, a NFC
receiving coil associated with each of the keys may inductively couple to a
corresponding parasitic coil in the parasitic coil array 212 during an NFC signal
broadcast.

[0028] The NFC module 216 may be configured to operate in two modes. The
first mode may be considered a high power mode. In this mode, the NFC module
216 powers the NFC transceiver coil such that an NFC signal is broadcast and
received by NFC receiving coils associated with each of the keys 206. In high power
mode, the NFC broadcast signal may provide enough power to change the display.
In the high power mode, the NFC broadcast signal may also provide data indicating
what should be displayed at each of the displays 116.

[0029] Fig. 3 is a block diagram illustrating a wireless architecture to
communicate with an input device. The wireless architecture, such as the wireless
architecture 108 of Fig. 1, may include the NFC transceiver coil 214, the parasitic coil
array 212, and the NFC reader module 216 discussed above in regard to Fig. 2.
[0030] The wireless architecture 108 may also include a matching network
302, a switch 304, a high voltage supply line 306, and a low voltage supply line 308.
Signals from a computing platform, such as an operating system of the computing
device 100, may be received by each of the NFC reader module 216 and the switch
304, as indicated at 310 and 312. In some cases, the NFC reader module 216 may
provide a control signal to the switch 304 depending on voltage requirements for
different power modes, as discussed in more detail below, and as indicated at 314.
[0031] The matching network 302 may condition signals and power
transmitted between the NFC module 216 and the NFC transceiver coil 214 in an
alternating current, and provide them to the NFC module 216. During high power
mode, a control from the NFC module 216 may direct the switch 304 to enable the
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high voltage supply line 306 to provide high voltage to the NFC module 216.

Signals, including power and data, may be provided to an NFC receiver to erase and
write to each of the displays during high power mode. In low power mode, the NFC
module 216 may detect changes in inductive coupling between individual NFC
receivers at each of the keys 206 indicating when a key is pressed. Therefore, in
embodiments, a switching matrix, such as the switching matrix 210 of Fig. 2, may not
be required.

[0032] Fig. 4 is an exploded view of a key of an input device having wireless
components and a display. As discussed above in regard to Fig. 1 and Fig. 2, a
display, such as the display 116, may be disposed at an input device including a
keyboard having a key 206. A key, such as the key 206 may be configured to house
a NFC receiving coil 402 and a NFC tag chip. The NFC receiving coil 402 may be
configured to communicatively couple with the NFC transceiver coil 214 via the
parasitic could 212. As discussed above, the parasitic coil 212 may be inductively
coupled to a NFC transceiver coil, such as the NFC transceiver coil 214 of Fig. 2. In
some cases, there may be an individual transceiver coil for each receiver coil.
[0033] The inductive coupling of the NFC receiving coil 402 to the parasitic
coil 212 may enable predictable design of the receiver by redistributing the fields to
the NFC receiving coil 402. Power and data transferred may be as a result of an
NFC broadcast signal provided from the NFC module 216 and the NFC reader coil
214 of Fig. 2. The NFC tag chip 404 may be configured to identify when a NFC
broadcast signal is unique to the NFC tag chip 404, and therefore unique to the
display 116. In some cases, the NFC broadcast signal is not unique to any given
NFC tag chip, and may cause operations to be performed such as erasing a given
display, writing to one more displays, and the like.

[0034] Fig. 5 is a side view of a key of an input device having a wireless
architecture. In the example illustrated in Fig. 5, the input device includes a
keyboard 500 having a keycap 502 of a key 500. In this example, the wireless
receiver 112 of Fig. 1 includes a receiver metal pad 504 at a bottom side of the
keycap 502. A receiver 505 may communicatively couple the receiver metal pad 504
to the display 116. The wireless architecture 108 of Fig. 1 may include a transmitter
metal pad 506 at a base 508 of the keyboard 500.
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[0035] A capacitive coupling between the receiver metal pad 504 and the
transmitter metal pad 506 may exist. The capacitive coupling may provide power
and data to the display. In some cases, the data may be provided by modulation of
the broadcast signal indicating content to be displayed at the display 116. A tactile
mechanism 510 may be used to provide tactile feedback when the keycap 502 is
pressed.

[0036] Similar to the NFC embodiment discussed above in regard to Figs. 2-4,
the contactless or wireless implementation of Fig. 5 may allow travel of the key 502
without impeding physical wires and the like. In some cases, a combination of NFC
components discussed above in regard to Figs. 2-4, and the implementation of Fig. 5
may be used to obtain similar results.

[0037] Fig. 6 is a diagram illustrating a circuit for increasing voltage received
at a display. In some cases, power, or its corresponding voltage, or current received
at the key may need to be increased. For example, in some cases a display may be
associated with a voltage swing that is higher than may be received by either the
capacitive coupling of Fig. 5, or the NFC implementations of Figs. 2-4.

[0038] Fig. 6 illustrates the capacitive coupling 602 between the metal pads
504 and 506 may be provided to a circuit, indicated at 604. Voltage may be provided
from a voltage source, such as an alternating current voltage source 605, connected
to an inductor 607. At a frequency of the voltage source 605, the inductor 607 may
be configured to generate a resonance with the metal pads 504 and 506.

[0039] In some cases, the circuit 604 may include a voltage multiplier. In
some cases, the circuit 604 may include a rectifier and a linear regulator. A rectifier
may be configured to generate a direct current voltage from an alternating current
voltage signal received. A demodulator (not shown) may exiract data from the
rectified DC voltage, and store this serial data. In some cases, a display voltage
extractor (not shown) may be included to extract voltage from the rectified voltage to
drive the display. In this scenario, a display driver (not shown) may be used to drive
the display by switches activated based on the demodulated data.

[0040] In any case, the combination of the circuits 607, 506, 504, and 604
are configured to increase the voltage to the level of a load presented by the display
as indicated at 606. The voltage may be increased by means of a voltage multiplier
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on the receiver and or transmitter, resonance with the inductor 607 at a transmitter,
and or resonance at the receiver, or a combination thereof. Although Fig. 6
illustrates the circuit 604 being implemented using metal pads 504, the circuit 604
may be applied and implemented in the NFC embodiments generally discussed
above in regard to Figs. 2-4.

[0041] It may be important to note that by using an inductor 607 a resonance
scheme including a mechanism for voltage amplification passively without additional
active components may be achieved. Further, data transfer in such a scheme may
be implemented with modulation schemes like amplitude, PWM, and the like. Such
modulation schemes may be implemented with low cost and low power
consumption. The scheme may be further useful in cases where higher voltages are
required in the receiver exploiting the voltage amplification of the resonant circuit.
Specific applications include devices that employ bistable display(s) as they may
require voltage (+/-15V) to change the state of display.

[0042] Fig. 7 is a block diagram illustrating a method for wireless
communication with a display. At block 702, a signal is broadcast to a display of an
input device from a wireless transmission architecture. As discussed above, the
wireless transmission architecture may be an NFC implementation as generally
discussed in regard to Figs. 2-4, a capacitive coupling as generally discussed in
regard to Fig. 5 and Fig. 6, or any combination thereof.

[0043] At block 704, the broadcast signal is received at the display via a
wireless receiver. The wireless receiver may be an NFC implementation as
generally discussed in regard to Figs. 2-4, a capacitive coupling as generally
discussed in regard to Fig. 5 and Fig. 6, or any combination thereof.

[0044] In the NFC case, the method 700 may include initiating an NFC signal
at an NFC module, emitting the NFC signal from an NFC transceiver coil, and
inductively coupling the NFC transceiver coil to a parasitic coil, wherein the inductive
coupling increases uniformity of the electromagnetic field across an area associated
with the input device. The method 700 may also include inductively coupling the
parasitic coil to the wireless receiver comprising an NFC receiver coil at the input
device.
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[0045] In some cases, the method 700 may include entering a high power
mode during the NFC signal broadcast providing the power signal, the data signal, or
any combination thereof to the NFC receiver coil. The method 700 may also include
entering a low power mode wherein an input from the input device are detected by
changes in inductance between the NFC receiver coil and the parasitic coil.

[0046] In some cases, the input device is a keyboard, wherein the display is
disposed on a top of a keycap of the keyboard. In this scenario, the method 700
may include detecting the input from the input device comprising a key press of the
keycap in low power mode. Further, the method 700 may include detecting when
the broadcast signal is unique to a NFC tag at the NFC receiver coil. The method
700 may also include conditioning of the broadcast signal received at the NFC coil.
For example boosting voltage, converting from AC to DC, boosting current, matching
source impedance via a rectifier and a linear regulator, increasing voltage of the
broadcast signal received at the NFC receiver coil via a voltage multiplier, or any
combination thereof.

[0047] In some cases, the parasitic coil is one parasitic coil in an array of
parasitic coils disposed across the area associated with the input device. In this
scenario, the method 700 may further include inductively coupling the parasitic array
to the NFC transceiver coil during the NFC broadcast signal.

[0048] As discussed above, in some cases, the input device is a keyboard,
wherein the display is disposed on a top of a keycap of the keyboard. In this
scenario, the broadcasting the signal includes capacitively coupling a metal pad on a
bottom side of the keycap to a metal pad disposed on a base the keyboard. In some
cases, the method may also include increasing voltage of the broadcast signal
received at the keycap via an inductor 607 on the transmitter, via resonance or
voltage multiplier circuit on the transmitter or receiver, or via a combination thereof.
The rectifier creates direct current, or additionally is the first stage of a multiplier.

The linear regulator creates a proper, stable voltage on the keycap. Data may be
transmitted with the power by using amplitude or pulse width modulation or any other
in-band modulation and demodulation scheme.

[0049] Fig. 8 is a block diagram illustrating a method of energizing
components and driving a display at an input device. As discussed above in regard

10
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to Fig. 7 at block 704, the signal is received at a display via a wireless receiver. At
block 802 of Fig. 8, the receiver may be energized by powering on components with
the wirelessly received power of the signal. At block 804, data is decoded. The data
may be sent in-band with a power channel of the received signal. At 806, the display
is driven based on the data decoded at block 804.

[0050] Examples may include subject matter such as a method, means for
performing acts of the method, at least one machine-readable medium including
instructions that, when performed by a machine cause the machine to performs acts
of the method. It is to be understood that specifics in the aforementioned examples
may be used anywhere in one or more embodiments. For instance, all optional
features of the computing device described above may also be implemented with
respect to either of the methods described herein or a computer-readable medium.
Furthermore, although flow diagrams and/or state diagrams may have been used
herein to describe embodiments, the present techniques are not limited to those
diagrams or to corresponding descriptions herein. For example, flow need not move
through each illustrated box or state or in exactly the same order as illustrated and
described herein.

[0051] Example 1 includes an apparatus for wireless communication. The
apparatus includes a display at an input device. In some cases, the display is a
bistable ePaper display. The apparatus includes a wireless transmission
architecture to broadcast a signal to the display, and a wireless receiver to receive
the broadcast signal at the display. The broadcast signal is configured to provide a
power signal to initiate operations of the display, a data signal to provide content to
be displayed at the display, or any combination thereof.

[0052] In some cases in Example 1, the wherein the wireless receiver may
include an near-field communication (NFC) receiver coil, and wherein the wireless
transmission architecture includes a NFC transceiver coil, wherein the broadcast
signal is a NFC signal having an electromagnetic field. The wireless transmission
architecture also includes a NFC module to direct the NFC transceiver coil to
broadcast the NFC signal, and a parasitic coil to inductively couple to the NFC
transceiver coil. The inductive coupling increases uniformity of the electromagnetic

field across an area associated with the input device, and wherein the parasitic coil is
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to inductively couple to the NFC receiver coil. In this scenario, the NFC module is to
operate in two modes including a high power mode and a low power mode. In a high
power mode, the power signal, the data signal, or any combination thereof are
provided to the NFC receiver coil. In a low power mode, wherein from the input
device are detected by changes in inductance between the NFC receiver coil and the
parasitic coil. In some cases, the input device includes a keyboard, wherein the
display is disposed on a top of a keycap of the keyboard, wherein inputs from the
input device comprise a key press of the keycap to be detected in low power mode.
The apparatus may also include a NFC tag at the NFC receiver coil, wherein the
NFC tag may be configured to detect when the broadcast signal is unique to the
NFC tag. In some cases, parasitic coil is one parasitic coil in an array of parasitic
coils disposed across at least a portion of the area associated with the input device.
[0053] In some cases in Example 1, the input device comprises a keyboard,
wherein the display is disposed on a top of a keycap of the keyboard. The input
device may further include a rectifier and a linear regulator, wherein the rectifier and
the linear regulator are communicatively coupled the display to the NFC receiver coil,
and are to condition power signal.

[0054] In some cases in Example 1, the input device comprises a keyboard,
wherein the display is disposed on a top of a keycap of the keyboard. The input
device may further include a voltage multiplier to increase voltage of the broadcast
signal received at the NFC receiver coil, a rectifier, a linear regulator, or any
combination thereof.

[0055] In some cases in Example 1, the input device comprises a keyboard,
wherein the display is disposed on a top of a keycap of the keyboard. The input
device may further include a metal pad disposed on a bottom side of the keycap, and
a metal pad disposed on a base the keyboard configured to be capacitively coupled
to the metal pad on the bottom side of the keycap by the broadcast signal. In this
scenario, the input device further includes an inductor, a rectifier, and a linear
regulator, wherein the rectifier and the linear regulator communicatively coupled the
display to the metal pad disposed on the bottom side of the keycap.

[0056] In yet other cases of Example 1, any combination of the cases of the
apparatus may be implemented. For example, metal key caps, NFC architectures,

12
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linear regulators, voltage multipliers, inductors, may be combined in any
combination.

[0057] Example 2 includes a method for wireless communication. The
method includes broadcasting a signal to a display of an input device from a wireless
transmission architecture, and receiving the broadcast signal at the display via a
wireless receiver. The broadcast signal is to provide a power signal to initiate
operations of the display, a data signal to provide content to be displayed at the
display, of any combination thereof.

[0058] In some cases of Example 2, the wireless transmission architecture is
a near-field communication (NFC) architecture. In this scenario, broadcasting the
wireless signal includes initiating an NFC signal at an NFC module, emitting the NFC
signal from an NFC transceiver coil, and inductively coupling the NFC transceiver
coil to a parasitic coil, wherein the inductive coupling increases uniformity of the
electromagnetic field across an area associated with the input device. Broadcasting
the wireless signal may further include inductively coupling the parasitic coil to the
wireless receiver comprising an NFC receiver coil at the input device.

[0059] In these cases of Example 2, the method may further include entering
a high power mode during the NFC signal broadcast providing the power signal, the
data signal, or any combination thereof to the NFC receiver coil. The method may
also include entering a low power mode wherein an input from the input device is
detected by changes in inductance between the NFC receiver coil and the parasitic
coil. In some cases, the input device comprises a keyboard, wherein the display is
disposed on a top of a keycap of the keyboard, further comprising detecting the input
from the input device comprising a key press of the keycap in low power mode.
Further, the method may include detecting when the broadcast signal is unique to a
NFC tag at the NFC receiver coil.

[0060] In these cases of Example 2, the parasitic coil is one parasitic coil in an
array of parasitic coils disposed across at least a portion of the area associated with
the input device. The method further includes inductively coupling the parasitic array
to the NFC transceiver coil during the NFC broadcast signal.

[0061] In some cases of Example 2, the input device comprises a keyboard.
The display may be disposed on a top of a keycap of the keyboard. The method
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may further include increasing voltage of the broadcast signal received at the NFC
coil via a rectifier and a linear regulator. In some cases, the method may include
increasing voltage of the broadcast signal received at the NFC receiver coil via a
voltage multiplier.

[0062] In some cases of Example 2, the display is disposed on a top of a
keycap of the keyboard. Broadcasting the signal comprises capacitively coupling a
metal pad on a bottom side of the keycap to a metal pad disposed on a base the
keyboard. Inthese cases, the method may include increasing voltage of the
broadcast signal received at the keycap via a rectifier and a linear regulator disposed
on the keycap.

[0063] In yet other cases of Example 2, any combination of the method may
be implemented. For example, metal key caps, NFC architectures, linear regulators,
voltage multipliers, inductors, may be combined in any combination.

[0064] Example 3 includes a system for wireless communication. The system
includes a keycap of a keyboard, and a disposed on a top side of the keycap. In
some cases, the display is a bistable ePaper display. The system includes a
wireless transmission architecture to broadcast a signal to the display, and a
wireless receiver to receive the broadcast signal at the display. The broadcast signal
is configured to provide a power signal to initiate operations of the display, a data
signal to provide content to be displayed at the display, or any combination thereof.
[0065] In some cases in Example 3, the wherein the wireless receiver may
include an near-field communication (NFC) receiver coil, and wherein the wireless
transmission architecture includes a NFC transceiver coil, wherein the broadcast
signal is a NFC signal having an electromagnetic field. The wireless transmission
architecture also includes a NFC module to direct the NFC transceiver coil to
broadcast the NFC signal, and a parasitic coil to inductively couple to the NFC
transceiver coil. The inductive coupling increases uniformity of the electromagnetic
field across an area associated with the input device, and wherein the parasitic coil is
to inductively couple to the NFC receiver coil. In this scenario, the NFC module is to
operate in two modes including a high power mode and a low power mode. In a high
power mode, the power signal, the data signal, or any combination thereof are
provided to the NFC receiver coil. In a low power mode, wherein from the input
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device are detected by changes in inductance between the NFC receiver coil and the
parasitic coil. In some cases, inputs from the keyboard include a key press of the
keycap to be detected in low power mode. The system may also include a NFC tag
at the NFC receiver coil, wherein the NFC tag may be configured to detect when the
broadcast signal is unique to the NFC tag. In some cases, parasitic coil is one
parasitic coil in an array of parasitic coils disposed across at least a portion of the
area associated with the input device.

[0066] In some cases in Example 3, the keyboard may further include a
rectifier and a linear regulator, wherein the rectifier and the linear regulator are
communicatively coupled the display to the NFC receiver coil, and are to condition
power signal. In some cases in Example 3, keyboard may further include a voltage
multiplier to increase voltage of the broadcast signal received at the NFC receiver
coil, a rectifier, a linear regulator, or any combination thereof.

[0067] In some cases in Example 3, the keyboard may further include a metal
pad disposed on a bottom side of the keycap, and a metal pad disposed on a base
the keyboard configured to be capacitively coupled to the metal pad on the bottom
side of the keycap by the broadcast signal. In this scenario, the keyboard further
includes an inductor, a rectifier, and a linear regulator, wherein the rectifier and the
linear regulator communicatively coupled the display to the metal pad disposed on
the bottom side of the keycap.

[0068] In yet other cases of Example 3, any combination of the cases of the
system may be implemented. For example, metal key caps, NFC architectures,
linear regulators, voltage multipliers, inductors, may be combined in any
combination.

[0069] Example 4 includes a system for wireless communication. The system
includes a keycap of a keyboard, and a disposed on a top side of the keycap. In
some cases, the display is a bistable ePaper display. The system includes a means
for wireless transmission to broadcast a signal to the display, and a wireless receiver
to receive the broadcast signal at the display. The broadcast signal is configured to
provide a power signal to initiate operations of the display, a data signal to provide
content to be displayed at the display, or any combination thereof.
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[0070] In some cases in Example 4, the wherein the wireless receiver may
include an near-field communication (NFC) receiver coil, and wherein the means for
wireless transmission includes a NFC transceiver coil, wherein the broadcast signal
is a NFC signal having an electromagnetic field. The means for wireless
transmission also includes a NFC module to direct the NFC transceiver coil to
broadcast the NFC signal, and a parasitic coil to inductively couple to the NFC
transceiver coil. The inductive coupling increases uniformity of the electromagnetic
field across an area associated with the input device, and wherein the parasitic coil is
to inductively couple to the NFC receiver coil. In this scenario, the NFC module is to
operate in two modes including a high power mode and a low power mode. In a high
power mode, the power signal, the data signal, or any combination thereof are
provided to the NFC receiver coil. In a low power mode, wherein from the input
device are detected by changes in inductance between the NFC receiver coil and the
parasitic coil. In some cases, inputs from the keyboard include a key press of the
keycap to be detected in low power mode. The system may also include a NFC tag
at the NFC receiver coil, wherein the NFC tag may be configured to detect when the
broadcast signal is unique to the NFC tag. In some cases, parasitic coil is one
parasitic coil in an array of parasitic coils disposed across at least a portion of the
area associated with the input device.

[0071] In some cases in Example 4, the keyboard may further include a
rectifier and a linear regulator, wherein the rectifier and the linear regulator are
communicatively coupled the display to the NFC receiver coil, and are to condition
power signal. In some cases in Example 4, keyboard may further include a voltage
multiplier to increase voltage of the broadcast signal received at the NFC receiver
coil, a rectifier, a linear regulator, or any combination thereof.

[0072] In some cases in Example 4, the means for wireless transmission may
further include a metal pad disposed on a bottom side of the keycap, and the
wireless receiver includes metal pad disposed on a base the keyboard configured to
be capacitively coupled to the metal pad on the bottom side of the keycap by the
broadcast signal. In this scenario, the keyboard further includes an inductor, a

rectifier, and a linear regulator, wherein the rectifier and the linear regulator
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communicatively coupled the display to the metal pad disposed on the bottom side of
the keycap.

[0073] In yet other cases of Example 4, any combination of the cases of the
system may be implemented. For example, metal key caps, NFC architectures,
linear regulators, voltage multipliers, inductors, may be combined in any
combination.

[0074] Example 5 includes a method for wireless communication. The
method includes broadcasting a signal to a display of an input device from a means
for wireless transmission, and receiving the broadcast signal at the display via a
wireless receiver. The broadcast signal is to provide a power signal to initiate
operations of the display, a data signal to provide content to be displayed at the
display, of any combination thereof.

[0075] In some cases of Example 5, the means for wireless transmission is a
near-field communication (NFC) architecture. In this scenario, broadcasting the
wireless signal includes initiating an NFC signal at an NFC module, emitting the NFC
signal from an NFC transceiver coil, and inductively coupling the NFC transceiver
coil to a parasitic coil, wherein the inductive coupling increases uniformity of the
electromagnetic field across an area associated with the input device. Broadcasting
the wireless signal may further include inductively coupling the parasitic coil to the
wireless receiver comprising an NFC receiver coil at the input device.

[0076] In these cases of Example 5, the method may further include entering
a high power mode during the NFC signal broadcast providing the power signal, the
data signal, or any combination thereof to the NFC receiver coil. The method may
also include entering a low power mode wherein an input from the input device is
detected by changes in inductance between the NFC receiver coil and the parasitic
coil. In some cases, the input device comprises a keyboard, wherein the display is
disposed on a top of a keycap of the keyboard, further comprising detecting the input
from the input device comprising a key press of the keycap in low power mode.
Further, the method may include detecting when the broadcast signal is unique to a
NFC tag at the NFC receiver coil.

[0077] In these cases of Example 5, the parasitic coil is one parasitic coil in an
array of parasitic coils disposed across at least a portion of the area associated with
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the input device. The method further includes inductively coupling the parasitic array
to the NFC transceiver coil during the NFC broadcast signal.

[0078] In some cases of Example 5, the input device comprises a keyboard.
The display may be disposed on a top of a keycap of the keyboard. The method
may further include increasing voltage of the broadcast signal received at the NFC
coil via a rectifier and a linear regulator. In some cases, the method may include
increasing voltage of the broadcast signal received at the NFC receiver coil via a
voltage multiplier.

[0079] In some cases of Example 5, the display is disposed on a top of a
keycap of the keyboard. Broadcasting the signal comprises capacitively coupling a
metal pad of the means for wireless transmission on a bottom side of the keycap to a
metal pad of the wireless receiver disposed on a base the keyboard. In these cases,
the method may include increasing voltage of the broadcast signal received at the
keycap via a rectifier and a linear regulator disposed on the keycap.

[0080] In yet other cases of Example 5, any combination of the method may
be implemented. For example, metal key caps, NFC architectures, linear regulators,
voltage multipliers, inductors, may be combined in any combination.

[0081] In the above description and the following claims, the terms “coupled”
and “connected,” along with their derivatives, may be used. It should be understood
that these terms are not intended as synonyms for each other. Rather, in particular
embodiments, “connected” may be used to indicate that two or more elements are in
direct physical or electrical contact with each other. “Coupled” may mean that two or
more elements are in direct physical or electrical contact. However, “coupled” may
also mean that two or more elements are not in direct contact with each other, but
yet still co-operate or interact with each other.

[0082] Some embodiments may be implemented in one or a combination of
hardware, firmware, and software. Some embodiments may also be implemented as
instructions stored on a machine-readable medium, which may be read and
executed by a computing platform to perform the operations described herein. A
machine-readable medium may include any mechanism for storing or transmitting
information in a form readable by a machine, e.g., a computer. For example, a

machine-readable medium may include read only memory (ROM); random access
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memory (RAM); magnetic disk storage media; optical storage media; flash memory
devices.

[0083] An embodiment is an implementation or example. Reference in the
present specification to "an embodiment,” "one embodiment,” “some embodiments,”
“various embodiments,” or "other embodiments" means that a particular feature,
structure, or characteristic described in connection with the embodiments is included
in at least some embodiments, but not necessarily all embodiments, of the present
techniques. The various appearances of "an embodiment," "one embodiment,” or
“some embodiments” are not necessarily all referring to the same embodiments.
Elements or aspects from an embodiment can be combined with elements or
aspects of another embodiment.

[0084] Not all components, features, structures, characteristics, etc. described
and illustrated herein need be included in a particular embodiment or embodiments.
If the specification states a component, feature, structure, or characteristic “may”,
“might”, “can” or “could” be included, for example, that particular component, feature,
structure, or characteristic is not required to be included. If the specification or claim
refers to "a" or "an" element, that does not mean there is only one of the element. If
the specification or claims refer to "an additional" element, that does not preclude
there being more than one of the additional element.

[0085] It is to be noted that, although some embodiments have been
described in reference to particular implementations, other implementations are
possible according to some embodiments. Additionally, the arrangement and/or
order of circuit elements or other features illustrated in the drawings and/or described
herein need not be arranged in the particular way illustrated and described. Many
other arrangements are possible according to some embodiments.

[0086] In each system shown in a figure, the elements in some cases may
each have a same reference number or a different reference number to suggest that
the elements represented could be different and/or similar. However, an element
may be flexible enough to have different implementations and work with some or all
of the systems shown or described herein. The various elements shown in the
figures may be the same or different. Which one is referred to as a first element and
which is called a second element is arbitrary.
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[0087] The present techniques are not restricted to the particular details listed
herein. Indeed, those skilled in the art having the benefit of this disclosure will
appreciate that many other variations from the foregoing description and drawings
may be made within the scope of the present techniques. Accordingly, it is the
following claims including any amendments thereto that define the scope of the

present techniques.
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Claims

What is claimed is:

An apparatus for wireless communication, comprising:

a display at an input device;

a wireless transmission architecture to broadcast a signal to the display;

a wireless receiver to receive the broadcast signal at the display, wherein the
broadcast signal is to provide:
a power signal to initiate operations of the display;
a data signal to provide content to be displayed at the display; or

any combination thereof.

2. The apparatus of claim 1, wherein the wireless receiver comprises an
near-field communication (NFC) receiver coil, and wherein the wireless transmission
architecture comprises:

a NFC transceiver coil, wherein the broadcast signal is a NFC signal having

an electromagnetic field;

a NFC module to direct the NFC transceiver coil to broadcast the NFC signal;

a parasitic coil to inductively couple to the NFC transceiver coil, wherein the

inductive coupling increases uniformity of the electromagnetic field
across an area associated with the input device, and wherein the
parasitic coil is to inductively couple to the NFC receiver coil.

3. The apparatus of claim 2, wherein the NFC module is to operate in two
modes comprising:
a high power mode wherein the power signal, the data signal, or any
combination thereof are provided to the NFC receiver coil; and
a low power mode wherein inputs from the input device are detected by
changes in inductance between the NFC receiver coil and the parasitic

coil.
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4. The apparatus of claim 3, wherein the input device comprises a
keyboard, wherein the display is disposed on a top of a keycap of the keyboard,
wherein inputs from the input device comprise a key press of the keycap to be
detected in low power mode.

5. The apparatus of any combination of claims 2-4, further comprising a
NFC tag at the NFC receiver coil, wherein the NFC tag may be configured to detect
when the broadcast signal is unique to the NFC tag.

6. The apparatus of any combination of claims 2-4, wherein the parasitic
coil is one parasitic coil in an array of parasitic coils disposed across at least a
portion of the area associated with the input device.

7. The apparatus of any combination of claims 2-4, wherein the input
device comprises a keyboard, wherein the display is disposed on a top of a keycap
of the keyboard, the input device further comprising:

a rectifier; and

a linear regulator, wherein the rectifier and the linear regulator are

communicatively coupled the display to the NFC receiver coil, and are
to condition power signal.

8. The apparatus of any combination of claims 2-4, wherein the input
device comprises a keyboard, wherein the display is disposed on a top of a keycap
of the keyboard, the input device further comprising one or more of:
a voltage multiplier to increase voltage of the broadcast signal received at the
NFC receiver coil;

a rectifier;

a linear regulator, wherein the rectifier and the linear regulator
communicatively coupled the display to the NFC receiver coil, and are
to condition power signal; or

any combination thereof.
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9. The apparatus of any combination of claims 1-4, wherein the input
device comprises a keyboard, wherein the display is disposed on a top of a keycap
of the keyboard, and wherein the wireless transmission architecture comprises:

a metal pad disposed on a bottom side of the keycap;

a metal pad disposed on a base the keyboard configured to be capacitively

coupled to the metal pad on the bottom side of the keycap by the
broadcast signal.

10.  The apparatus of claim 9, the input device further comprising:

an inductor;

a rectifier; and

a linear regulator, wherein the rectifier and the linear regulator
communicatively coupled the display to the metal pad disposed on the
bottom side of the keycap.

11.  An method for wireless communication, comprising:

broadcasting a signal to a display of an input device from a wireless
transmission architecture;

receiving the broadcast signal at the display via a wireless receiver, wherein
the broadcast signal is to provide:
a power signal to initiate operations of the display;
a data signal to provide content to be displayed at the display; or

any combination thereof.

12.  The method of claim 11, wherein the a wireless transmission
architecture is an a near-field communication (NFC) architecture, wherein
broadcasting the wireless signal comprises:

initiating an NFC signal at an NFC module;

emitting the NFC signal from an NFC transceiver coil;

inductively coupling the NFC transceiver coil to a parasitic coil, wherein the

inductive coupling increases uniformity of the electromagnetic field
across an area associated with the input device;
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inductively coupling the parasitic coil to the wireless receiver comprising an
NFC receiver coil at the input device.

13.  The method of claim 12, further comprising:

entering a high power mode during the NFC signal broadcast providing the
power signal, the data signal, or any combination thereof to the NFC
receiver coil; and

entering a low power mode wherein an input from the input device are
detected by changes in inductance between the NFC receiver coil and
the parasitic coil.

14.  The method of claim 13, wherein the input device comprises a
keyboard, wherein the display is disposed on a top of a keycap of the keyboard,
further comprising detecting the input from the input device comprising a key press
of the keycap in low power mode.

15.  The method of any combination of claims 12-14, further comprising
detecting when the broadcast signal is unique to a NFC tag at the NFC receiver coil.

16.  The method of any combination of claims 12-14, wherein the parasitic
coil is one parasitic coil in an array of parasitic coils disposed across at least a
portion of the area associated with the input device, further comprising inductively
coupling the parasitic array to the NFC transceiver coil during the NFC broadcast
signal.

17.  The method of any combination of claims 12-14, wherein the input
device comprises a keyboard, wherein the display is disposed on a top of a keycap
of the keyboard, further comprising increasing voltage of the broadcast signal
received at the NFC coil via a rectifier and a linear regulator.

18.  The method of any combination of claims 12-14, wherein the input
device comprises a keyboard, wherein the display is disposed on a top of a keycap
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of the keyboard, further comprising increasing voltage of the broadcast signal
received at the NFC receiver coil via a voltage multiplier.

19.  The method of any combination of claims 11-14, wherein the input
device comprises a keyboard, wherein the display is disposed on a top of a keycap
of the keyboard, wherein broadcasting the signal comprises capacitively coupling a
metal pad on a bottom side of the keycap to a metal pad disposed on a base the
keyboard.

20.  The method of claim 19, further comprising increasing voltage of the
broadcast signal received at the keycap via a rectifier and a linear regulator disposed
on the keycap.

21. A system for wireless communication, comprising:
a keycap of a keyboard;
a display disposed on a top side of the keycap;
a means for wireless transmission to broadcast a signal to the display;
a means for receiving the broadcast signal at the display, wherein the
broadcast signal is configured to provide:
a power signal to initiate operations of the display;
a data signal to provide content to be displayed at the display; or
any combination thereof.

22.  The system of claim 21, wherein the means for receiving the broadcast
signal comprises a near-field communication (NFC) receiver coil, and wherein the
means for wireless transmission comprises:

a NFC transceiver coil, wherein the broadcast signal is a NFC signal having

an electromagnetic field;

a NFC module to direct the NFC transceiver coil to broadcast the NFC signal;

a parasitic coil to inductively couple to the NFC transceiver coil, wherein the

inductive coupling increases uniformity of the electromagnetic field
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across an area associated with the input device, and wherein the
parasitic coil is to inductively couple to the NFC receiver coil.

23.  The system of claim 22, wherein the NFC module is to operate in two
modes comprising:
a high power mode wherein the power signal, the data signal, or any
combination thereof are provided to the NFC receiver coil; and
a low power mode wherein a keypress of the keycap are detected by changes
in inductance between the NFC receiver coil and the parasitic coil.

24.  The system of any combination of claims 12-23, further comprising:

a rectifier and a linear regulator, wherein the rectifier and the linear regulator
communicatively coupled the display to the NFC receiver coil;

a voltage multiplier to increase voltage of the broadcast signal received at the
NFC receiver coil; or

any combination thereof.

25.  The system of any combination of claims 21-23, wherein the means for
wireless transmission comprises:
a metal pad disposed on a bottom side of the keycap; and
the means for receiving the broadcast signal comprises metal pad disposed
on a base the keyboard configured to be capacitively coupled to the
metal pad on the bottom side of the keycap by the broadcast signal,
the input device further comprising:
a rectifier; and
a linear regulator, wherein the rectifier and the linear regulator
communicatively coupled the display to the metal pad disposed
on the bottom side of the keycap.
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