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A WIRELESS LIGHTING EFFECT CONFIGURATION DATA
TRANSMISSION SYSTEM

TECHNICAL FIELD

[0001] Various aspects of this disclosure generally relate to wireless communication
systems, and more particularly, to a wireless lighting effect configuration data transmission

system.

BACKGROUND

[0002] A human interface device (HID) is a type of computer device usually used by
humans that takes input from humans and gives output to humans. Common human
interface devices may include keyboard, pointing devices (e.g., mouse, trackball, touchpad,
pointing stick, light pen), touchscreen, magnetic stripe reader, graphics tablet, joystick,
gamepad, analog stick, webcam, fingerprint scanner, etc. A dongle is a small piece of
hardware that connects to a computing device to provide the computing device with
additional functionality (e.g., wireless connectivity to human interface devices).

[0003] A wireless mouse may transmit data via infrared radiation (IR) or radio (e.g.,
Bluetooth and Wi-Fi). The receiver of a wireless mouse may be a dongle that is connected
to the computer through a serial or USB port, or can be built in. A wireless keyboard is
a computer keyboard that allows the user to communicate with computers, tablets, or
laptops with the help of radio frequency (RF) or infrared radiation technology. A wireless
keyboard may be connected using RF technology using a transmitter and a receiver. The
radio transmitter may be inside the wireless keyboard. The radio receiver may be a dongle
that is plugged into a keyboard port or USB port. Once the receiver and transmitter are
plugged in, the computer recognizes the wireless keyboard as if it were connected via a
cable.

[0004] The wireless mouse and the wireless keyboard may use light-emitting diode
(LED) components to present lighting effect. In traditional wireless mouse and wireless
keyboard architecture, there may be a dedicated USB dongle associated to each HID
device. The wireless mouse and the wireless keyboard may support wireless Chroma

function. That is, the wireless mouse and the wireless keyboard may adjust their lighting
1
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effect based on configuration data received from their respective USB dongle. The wireless
mouse and the wireless keyboard operate independently from each other.

[0005] FIG. 1A is a diagram illustrating an example of a traditional system 100 that
includes a wireless mouse 106 and a wireless keyboard 104. In the example, the wireless
mouse 106 is connected to a computing device 102 through a USB dongle 110, the
wireless keyboard 104 is connected to the computing device 102 through a USB dongle
108. The USB dongle 110 is the receiver of the wireless mouse 106, and the USB dongle
108 is the receiver of the wireless keyboard 104.

[0006] The wireless mouse 106 and the wireless keyboard 104 may interfere with each
other as the RF transmission is not coordinated. The close proximity of the dongles 108
and 110 may create unwanted RF degradation to the systems, which is known as power
blocking. In addition, two USB ports of the computing device 102 are occupied as each

HID device needs one USB dongle.

SUMMARY

[0007] The following presents a simplified summary of one or more aspects in order
to provide a basic understanding of such aspects. This summary is not an extensive
overview of all contemplated aspects, and is intended to neither identify key or critical
elements of all aspects nor delineate the scope of any or all aspects. Its sole purpose is to
present some concepts of one or more aspects in a simplified form as a prelude to the more
detailed description that is presented later.

[0008] In an aspect of the disclosure, a system and a method to transmit lighting effect
configuration data to multiple human interface devices (HID) using a single dongle (e.g., a
USB dongle) are provided. The system and the method allow two input devices (e.g., a
wireless mouse and a wireless keyboard) to communicate with a single dongle on one
communication channel. The performance of the two input devices is on-par with wired
devices. The wireless system may divide the channel bandwidth into transmission
- timeslots, and dedicated timeslots may be allocated to input devices for data transmission,
and the acknowledgement and lighting effect configuration data may be returned to the
input devices in a common slot.

[0009] In another aspect of the disclosure, a method, a computer readable medium, and

an apparatus for wireless communication are provided. The apparatus may be a dongle.
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The apparatus may receive, via a radio frequency channel, a first data from a first human
interface device at a first time slot of a frame. The apparatus may transmit the first data to a
computing device coupled to the apparatus. The apparatus may receive, via the radio
frequency channel, a second data from a second human interface device at a second time
slot of the frame. The apparatus may transmit the second data to the computing device. The
apparatus may transmit, via the radio frequency channel at a third time slot of the frame, at
least one of a first acknowledgment to the first data, a first lighting effect configuration
data for the first human interface device, a second acknowledgment to the second data, or a
second lighting effect configuration data for the second human interface device.

[0010] To the accomplishment of the foregoing and related ends, the one or more
aspects include the features hereinafter fully described and particularly pointed out in the
claims. The following description and the annexed drawings set forth in detail certain
illustrative features of the one or more aspects. These features are indicative, however, of
but a few of the various ways in which the principles of various aspects may be employed,

and this description is intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1A is a diagram illustrating an example of a traditional system that
includes a wireless mouse and a wireless keyboard.

[0012] FIG. 1B is a diagram illustrating an example of a data transmission system that
includes a wireless mouse and a wireless keyboard.

[0013] FIG. 2 1s a diagram illustrating an example of an architecture for data
transmission between a dongle and two human interface devices (e.g., a wireless mouse
and a wireless keyboard).

[0014] FIG. 3 is a flowchart of a method of operating a dongle at the first time slot in
the data transmission system described above in FIG. 2.

[0015] FIG. 4 is a flowchart of a method of operating a dongle at the second time slot
in the data transmission system described above in FIG. 2.

[0016] FIG. 5 is a flowchart of a method of operating a dongle at the third time slot in
the data transmission system described above in FIG. 2.

[0017] FIG. 6 is a flowchart of a method of operating a wireless mouse at the first time

slot in the data transmission system described above in FIG. 2.
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[0018] FIG. 7 is a flowchart of a method of operating a wireless mouse at the third
time slot in the data transmission system described above in FIG. 2.

[0019] FIG. 8 is a flowchart of a method of operating a wireless keyboard at the
second time slot in the data transmission system described above in FIG. 2.

[0020] FIG. 9 is a flowchart of a method of operating a wireless keyboard at the third
time slot in the data transmission system described above in FIG. 2.

[0021] FIG. 10 is a diagram illustrating an example of data transmissions between a
dongle, a mouse, and a keyboard.

[0022] FIG. 11 is a flowchart of a method of wireless communication.

[0023] FIG. 12 is a conceptual data flow diagram illustrating the data flow between
different means/components in an exemplary apparatus.

[0024] FIG. 13 is a diagram illustrating an example of a hardware implementation for

an apparatus employing a processing system.

DETAILED DESCRIPTION

[0025] The detailed description set forth below in connection with the appended
drawings is intended as a description of various configurations and is not intended to
represent the only configurations in which the concepts described herein may be practiced.
The detailed description includes specific details for the purpose of providing a thorough
understanding of various concepts. However, it will be apparent to those skilled in the art
that these concepts may be practiced without these specific details. In some instances, well
known structures and components are shown in block diagram form in order to avoid
obscuring such concepts.

[0026] Several aspects of a wireless communication system will now be presented
with reference to various apparatus and methods. These apparatus and methods will be
described in the following detailed description and illustrated in the accompanying
drawings by various blocks, components, circuits, processes, algorithms, etc. (collectively
referred to as “elements”). These elements may be implemented using electronic
hardware, computer software, or any combination thereof. Whether such elements are
implemented as hardware or software depends upon the particular application and design

constraints imposed on the overall system.
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[0027] By way of example, an element, or any portion of an element, or any
combination of elements may be implemented as a “processing system” that includes one
or more processors. Examples of processors include microprocessors, microcontrollers,
graphics processing units (GPUSs), central processing units (CPUs), application processors,
digital signal processors (DSPs), reduced instruction set computing (RISC) processors,
systems on a chip (SoC), baseband processors, field programmable gate arrays (FPGAs),
programmable logic devices (PLDs), state machines, gated logic, discrete hardware
circuits, and other suitable hardware configured to perform the various functionality
described throughout this disclosure. One or more processors in the processing system
may execute software. Software shall be construed broadly to mean instructions,
instruction sets, code, code segments, program code, programs, subprograms, software
components, applications, software applications, software packages, routines, subroutines,
objects, executables, threads of execution, procedures, functions, etc., whether referred to
as software, firmware, middleware, microcode, hardware description language, or
otherwise.

[0028] Accordingly, in one or more example embodiments, the functions described
may be implemented in hardware, software, or any combination thereof. If implemented in
software, the functions may be stored on or encoded as one or more instructions or code on
a computer-readable medium. Computer-readable media includes computer storage
media. Storage media may be any available media that can be accessed by a computer.
By way of example, and not limitation, such computer-readable media may include a
random-access memory (RAM), a read-only memory (ROM), an electrically erasable
programmable ROM (EEPROM), optical disk storage, magnetic disk storage, other
magnetic storage devices, combinations of the aforementioned types of computer-readable
media, or any other medium that can be used to store computer executable code in the form
of instructions or data structures that can be accessed by a computer.

[0029] FIG. 1B is a diagram illustrating an example of a data transmission system 150
that includes a wireless mouse 156 and a wireless keyboard 154. In the example, both the
wireless mouse 156 and the wireless keyboard 154 are connected to a computing device
152 through a shared USB dongle 158. The USB dongle 158 is the receiver of both the

wireless mouse 156 and the wireless keyboard 154.



WO 2020/022950 PCT/SG2018/050361

[0030] The data transmission system 150 makes use of a single USB dongle 158 to
communicate with the wireless mouse 156 and the wireless keyboard 154 concurrently.
The wireless mouse 156 may upload mouse data that includes movement and button status
to the USB dongle 158 at the radio frequency of 1000 Hz. The wireless keyboard 154 may
upload keys pressed status to the USB dongle 158 at the radio frequency of 1000 Hz. The
USB dongle 158 may download lighting effect configuration data to the wireless mouse
156 and the wireless keyboard 154 concurrently at the frequency of 30 frames per second.
Each transmission may be completed in a given time slot.

[0031] In some embodiments, a data transmission system may include a USB dongle,
which may be able to support two or more human interface devices (e.g., one wireless
mouse and one wireless keyboard) concurrently. In some embodiments, the human
interface devices may transmit HID data to the USB dongle at the radio frequency of 1000
Hz. In some embodiments, the USB dongle may stream HID lighting effect configuration
data (may be referred to as Chroma data) to the human interface devices at the frequency
of 30 frames per second. The human interface devices may use the HID lighting effect
configuration data to adjust their respective lighting effect.

[0032] FIG. 2 is a diagram 200 illustrating an example of an architecture for data
transmission between a dongle and two human interface devices (e.g., a wireless mouse
and a wireless keyboard). In the example, data transmission is divided into frames of 7" us
(microsecond). Each frame may be sub-divided into three time slots for mouse, keyboard,
and Chroma data. The duration of each time slot may be allocated according to the data
bandwidth required by the function associated with the time slot.

[0033] In some embodiments, at the start of each frame, the dongle may enter receive
mode (RX) in order to receive data from mouse and keyboard respectively. The dongle
may stay at the receive mode for two time slots (slot 1 and slot 2). The dongle may change
to transmit mode (TX) at slot 3 in order to transmit acknowledgment (ACK) and Chroma
data to the mouse and/or keyboard.

[0034] One of ordinary skill in the art would realize that each frame may be sub-
divided into N time slots, N being greater than or equal to three. Among the N time slots,
N-1 time slots may be used to receive data from N-/ human interface devices, which may

work concurrently with a computing device via a dongle coupled to the computing device.
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One time slot may be used to transmit ACK and Chroma data from the dongle to the N-/
human interface devices.

[0035] FIG. 3 is a flowchart 300 of a method of operating a dongle at the first time slot
in the data transmission system described above in FIG. 2. The method may be performed
by an apparatus (e.g., apparatus 1202/1202" described below with reference to FIG. 12 or
13). The apparatus may be the dongle.

[0036] At 302, the apparatus may determine whether it is connected to a wireless
mouse. If it is determined that the apparatus is connected to a wireless mouse, the
apparatus may proceed to 306. If it is determined that the apparatus is not connected to a
wireless mouse, the apparatus may proceed to 304.

[0037] At 306, the apparatus may wait for mouse data (e.g., data regarding the
movement and button status of the wireless mouse) to arrive. At 314, the apparatus may
determine whether the mouse data is received. If the mouse data is received, the apparatus
may proceed to 316. At 316, the apparatus may set an acknowledgment flag for the mouse
data.

[0038] At 304, the apparatus may determine whether a wireless mouse is trying to
connect to the apparatus. If it is determined that a wireless mouse is trying to connect, the
apparatus may proceed to 310. If it is determined that a wireless mouse is not trying to
connect, the apparatus may proceed to 308.

[0039] At 310, the apparatus may perform a connection sequence to get connected
with the wireless mouse. At 312, the apparatus is connected to the wireless mouse. At 308,
the apparatus may transmit beacon for connection and synchronization with a wireless
mouse.

[0040] FIG. 4 is a flowchart 400 of a method of operating a dongle at the second time
slot in the data transmission system described above in FIG. 2. The method may be
performed by an apparatus (e.g., apparatus 1202/1202” described below with reference to
FIG. 12 or 13). The apparatus may be the dongle.

[0041] At 402, the apparatus may determine whether it is connected to a wireless
keyboard. If it is determined that the apparatus is connected to a wireless keyboard, the
apparatus may proceed to 408. If it is determined that the apparatus is not connected to a

wireless keyboard, the apparatus may proceed to 406.
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[0042] At 408, the apparatus may wait for keyboard data (e.g., data regarding keys
pressed status of the wireless keyboard) to arrive. At 418, the apparatus may determine
whether the keyboard data is received. If the keyboard data is received, the apparatus may
proceed to 420. At 420, the apparatus may set an acknowledgment flag for the keyboard
data.

[0043] At 406, the apparatus may determine whether a wireless keyboard is trying to
connect to the apparatus. If it is determined that a wireless keyboard is trying to connect,
the apparatus may proceed to 412. If it is determined that a wireless keyboard is not trying
to connect, the apparatus may proceed to 410.

[0044] At 412, the apparatus may perform a connection sequence to get connected
with the wireless keyboard. At 416, the apparatus is connected to the wireless keyboard. At
410, the apparatus may transmit beacon for connection and synchronization with a wireless
keyboard.

[0045] FIG. 5 is a flowchart 500 of a method of operating a dongle at the third time
slot in the data transmission system described above in FIG. 2. The method may be
performed by an apparatus (e.g., apparatus 1202/1202° described below with reference to
FIG. 12 or 13). The apparatus may be the dongle.

[0046] At 502, the apparatus may determine whether an acknowledgment flag for
mouse data or keyboard data is set. If it is determined that an acknowledgment flag for
mouse data or keyboard data is set, the apparatus may proceed to 504. If it is determined
that no acknowledgment flag for mouse data or keyboard data is set, the apparatus may
proceed to 506.

[0047] At 506, the apparatus may set RF to idle at the third time slot. At 504, the
apparatus may determine whether Chroma data for the wireless mouse or wireless
keyboard is ready. If the Chroma data for the wireless mouse or wireless keyboard is
ready, the apparatus may proceed to 508. If no Chroma data for the wireless mouse or
wireless keyboard is ready, the apparatus may proceed to 510.

[0048] At 508, the apparatus may send acknowledgement to the mouse data and/or the
keyboard data, as well as Chroma data. At 510, the apparatus may send only

acknowledgement to the mouse data and/or the keyboard data.
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[0049] FIG. 6 is a flowchart 600 of a method of operating a wireless mouse at the first
time slot in the data transmission system described above in FIG. 2. The method may be
performed by the wireless mouse. |
[0050] At 602, the mouse may determine whether it is connected to a dongle
wirelessly. If it is determined that the mouse is connected to a dongle, the mouse may
proceed to 608. If it is determined that the mouse is not connected to a dongle, the mouse
may proceed to 604.

[0051] At 608, the mouse may determine whether mouse data (e.g., data regarding the
movement and button status of the wireless mouse) is ready to send. If mouse data is ready
to send, the mouse may proceed to 618. If mouse data is not ready to send, the mouse may
proceed to 620.

[0052] At 618, the mouse may send mouse data to the dongle. At 622, the mouse may
set a flag for waiting acknowledgment to the mouse data. At 620, the mouse may set RF to
idle at the first time slot.

[0053] At 604, the mouse may determine whether a beacon is received. If a beacon is
received, the mouse may proceed to 612. If a beacon is not received, the mouse may
proceed to 610.

[0054] At 612, the mouse may perform a connection sequence to connect to the
dongle. At 614, the mouse is connected to the dongle. At 610, the mouse may listen for
beacon data.

[0055] FIG. 7 is a flowchart 700 of a method of operating a wireless mouse at the third
time slot in the data transmission system described above in FIG. 2. The method may be
performed by the wireless mouse.

[0056] At 702, the mouse may determine whether the flag for waiting
acknowledgment is set. If the flag for waiting acknowledgment is set, the mouse may
proceed to 706. If the flag for waiting acknowledgment is not set, the mouse may proceed
to 704.

[0057] At 706, the mouse may set RF to receive mode and wait for the
acknowledgment data. At 708, the mouse may determine whether acknowledgment is
received. If acknowledgment is received, the mouse may proceed to 710. At 710, the
mouse may process the received acknowledgment and Chroma data for the mouse. At 704,

the mouse may set RF to idle at the third time slot.
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[0058] FIG. 8 is a flowchart 800 of a method of operating a wireless keyboard at the
second time slot in the data transmission system described above in FIG. 2. The method
may be performed by the wireless keyboard.

[0059] At 802, the keyboard may determine whether it is connected to a dongle
wirelessly. If it is determined that the keyboard is connected to a dongle, the keyboard may
proceed to 806. If it is determined that the keyboard is not connected to a dongle, the
keyboard may proceed to 804.

[0060] At 806, the keyboard may determine whether keyboard data (e.g., data
regarding keys pressed status of the wireless keyboard) is ready to send. If keyboard data is
ready to send, the keyboard may proceed to 816. If keyboard data is not ready to send, the
keyboard may proceed to 820.

[0061] At 816, the keyboard may send keyboard data to the dongle. At 822, the
keyboard may set a flag for waiting acknowledgment to the keyboard data. At 820, the
keyboard may set RF to idle at the second time slot.

[0062] At 804, the keyboard may determine whether a beacon is received. If a beacon
is received, the keyboard may proceed to 812. If a beacon is not received, the keyboard
may proceed to 810.

[0063] At 812, the keyboard may perform a connection sequence to connect to the
dongle. At 814, the keyboard is connected to the dongle. At 810, the keyboard may listen
for beacon data.

[0064] FIG. 9 is a flowchart 900 of a method of operating a wireless keyboard at the
third time slot in the data transmission system described above in FIG. 2. The method may
be performed by the wireless keyboard.

[0065] At 902, the keyboard may determine whether the flag for waiting
acknowledgment is set. If the flag for waiting acknowledgment is set, the keyboard may
proceed to 906. If the flag for waiting acknowledgment is not set, the keyboard may
proceed to 904.

[0066] At 906, the keyboard may set RF to receive mode and wait for the
acknowledgment data. At 908, the keyboard may determine whether acknowledgment is
received. If acknowledgment is received, the keyboard may proceed to 910. At 910, the
keyboard may process the received acknowledgment and Chroma data for the keyboard. At
904, the keyboard may set RF to idle at the third time slot.

10
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[0067] FIG. 10 is a diagram 1000 illustrating an example of data transmissions
between a dongle 1002, a mouse 1004, and a keyboard 1006. The mouse 1004 may be a
wireless mouse and the keyboard 1006 may be a wireless keyboard. In some embodiments,
the data transmissions in the example may occur in the data transmission system described
above with reference to FIG. 2.

[0068] At frame (N-1), both the mouse 1004 and the keyboard 1006 have HID data to
transmit to the dongle 1002. At frame (N-1), slot 1, the mouse 1004 transmits HID data to
the dongle 1002. At frame (N-1), slot 2, the keyboard 1006 transmits HID data to the
dongle 1002.

[0069] At frame (N-1), slot 3, the mouse 1004 and the keyboard 1006 change to RX
mode. The dongle 1002 transmits ACK to the mouse 1004 and the keyboard 1006, as well
as Chroma data to the mouse 1004. The mouse 1004 receives ACK, which indicates the
success of previous HID transmission. The mouse 1004 also receives the Chroma data to
configure the lighting effect of the mouse 1004. The keyboard 1006 receives ACK, which
indicate the success of previous HID transmission.

[0070] At frame (N), only the mouse 1004 has HID data to transmit. At frame (N), slot
1, the mouse 1004 transmits HID data to the dongle 1002. At frame (N), slot 2, no
transmission from the keyboard 1006. The keyboard 1006 is placed in idle mode. At frame
(N), slot 3, the mouse 1004 changes to RX mode. The dongle 1002 transmits ACK to the
mouse 1004, as well as Chroma data to the mouse 1004. The mouse 1004 receives ACK,
which indicate the success of previous HID transmission. The mouse 1004 also receives
Chroma data to configure the lighting effect of the mouse 1004.

[0071] At frame (N+1), only the keyboard 1006 has HID data to transmit. At frame
(N+1), slot 1, no transmission from the mouse 1004. The mouse 1004 is placed in idle
mode. At frame (N+1), slot 2, the keyboard 1006 transmits HID data to the dongle 1002.
At frame (N+1), slot 3, the keyboard 1006 changes to RX mode. The dongle 1002
transmits ACK to the keyboard 1006, as well as Chroma data to the keyboard 1006. The
keyboard 1006 receives ACK, which indicate the success of previous HID transmission.
The keyboard 1006 also receives Chroma data to configure the lighting effect of the
keyboard 1006.

[0072] In some embodiments, one single RF channel may be used instead of a subset

of sub-carrier frequency. In some embodiments, a single wireless protocol is deployed. In
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some embodimehts, the dongle (receiver) may control the time slots, and both mouse and
keyboard may be synchronized to the dongle. The packet transmission is time slot base
instead of contention base.

[0073] In some embodiments, the synchronization is controlled by the dongle. The
dongle may transmit a beacon on each time slot upon power up (before the respective HID
device is connected). The HID device (e.g., mouse, keyboard) may listen for beacon upon
power up. The address of each beacon may be assigned according to the time slot
assignment. In another words, mouse may only receive mouse beacon, whereas keyboard
may only receive keyboard beacon. So the beacons for different HID devices may not mix
up and compete for the same timeslot. Once the mouse (or keyboard) receives the beacon,
it may perform the connection process with the dongle using the beacon as the reference
for the time slot synchronization.

[0074] In some embodiments, the duration of a frame may be 500 pus (microsecond).
Each frame may include at least three time slots. The time slot for mouse and keyboard
may be 150 pus each. And the time slot for Chroma data may be 200 ps. Frame duration of
500 ps may provide a frame rate of 2000 Hz. The minimum frame rate for a HID device is
1000 Hz. So there may be 100% redundancy for error recovery. The 150 ps time slot for
mouse and keyboard may be determined by the packet size of each transmission. Each
mouse or keyboard packet may include 8 bytes of data. Thus, a 150 ps time slot may be
sufficient to complete the data transmission. And the remaining time slot may be assigned
to Chroma data.

[0075] FIG. 11 1s a flowchart 1100 of a method of wireless communication. In some
embodiments, the method may operate a dongle in the data transmission system described
above with reference to FIG. 2. The method may be performed by an apparatus (e.g.,
apparatus 1202/1202’ described below with reference to FIG. 12 or 13). The apparatus
may be a dongle. At 1102, the apparatus may receive, via a radio frequency channel, a first
data from a first human interface device at a first time slot of a frame.

[0076] At 1104, the apparatus may transmit the first data to a computing device
coupled to the apparatus. In some embodiments, the apparatus may be coupled to the
computing device through a USB port of the computing device.

[0077] At 1106, the apparatus may receive, via the radio frequency channel, a second

data from a second human interface device at a second time slot of the frame. In some
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embodiments, the first human interface device and the second human interface device may
be a wireless mouse and a wireless keyboard.

[0078] In some embodiments, both the first human interface device and the second
human interface device may be synchronized to the apparatus. In some embodiments, the
apparatus may transmit, at the first time slot, a first beacon to synchronize with the first
human interface device. The apparatus may further transmit, at the second time slot, a
second beacon to synchronize with the second human interface device.

[0079] At 1108, the apparatus may transmit the second data to the computing device.
In some embodiments, the first data may include movement and button status of the
wireless mouse. In some embodiments, the second data may include keys pressed status of
the wireless keyboard.

[0080] At 1110, the apparatus may transmit, via the radio frequency channel at a third
time slot of the frame, at least one of a first acknowledgment to the first data, a first
lighting effect configuration data for the first human interface device, a second
acknowledgment to the second data, or a second lighting effect configuration data for the
second human interface device. In some embodiments, the first lighting effect
configuration data may be used to configure lighting effect of the first human interface
device. In some embodiments, the second lighting effect configuration data may be used to
configure lighting effect of the second human interface device.

[0081] FIG. 12 is a conceptual data flow diagram 1200 illustrating the data flow
between different means/components in an exemplary apparatus 1202. The apparatus 1202
may be a dongle (e.g., the dongle 158 or 1002). The apparatus 1202 may include a
reception component 1204 that receives HID data from HID devices 1250 (e.g., a wireless
mouse) and 1254 (e.g., a wireless keyboard). In one embodiment, the reception component
1204 may perform the operations described above with reference to 1102 or 1106 in FIG.
11.

[0082] The apparatus 1202 may include a transmission component 1210 that transmits
ACK and Chroma data to HID device 1250 and/or 1254. In one embodiment, the
transmission component 1210 may perform the operations described above with reference
to 1110 in FIG. 11. The reception component 1204 and the transmission component 1210

may collaborate to coordinate the communication of the apparatus 1202.
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[0083] The apparatus 1202 may include a data relay component 1206 that is
configured to relay HID data from the reception component 1204 to a computing device
1252. The relay component 1206 may be further configured to relay Chroma data from the
computing device 1252 to the transmission component 1210. In one embodiment, the data
relay component 1206 may perform the operations described above with reference to 1104
or 1108 in FIG. 11.

[0084] The apparatus 1202 may include additional components that perform each of
the blocks of the algorithm in the aforementioned flowcharts of FIGS. 3-5 and 11. As such,
each block in the aforementioned flowcharts of FIGS. 3-5 and 11 may be performed by a
component and the apparatus may include one or more of those components. The
components may be one or more hardware components specifically configured to carry out
the stated processes/algorithm, implemented by a processor configured to perform the
stated processes/algorithm, stored within a computer-readable medium for implementation
by a processor, or some combination thereof.

[0085] FIG. 13 is a diagram 1300 illustrating an example of a hardware
implementation for an apparatus 1202' employing a processing system 1314. In one
embodiment, the apparatus 1202’ may be the apparatus 1202 described above with
reference to FIG. 12. The processing system 1314 may be implemented with a bus
architecture, represented generally by the bus 1324. The bus 1324 may include any
number of interconnecting buses and bridges depending on the specific application of the
processing system 1314 and the overall design constraints. The bus 1324 links together
various circuits including one or more processors and/or hardware components,
represented by the processor 1304, the components 1204, 1206, 1210, and the computer-
readable medium / memory 1306. The bus 1324 may also link various other circuits such
as timing sources, peripherals, voltage regulators, and power management circuits, which
are well known in the art, and therefore, will not be described any further.

[0086] The processing system 1314 may be coupled to a transceiver 1310. The
transceiver 1310 is coupled to one or more antennas 1320. The transceiver 1310 provides a
means for communicating with various other apparatus over a transmission medium. The
transceiver 1310 receives a signal from the one or more antennas 1320, extracts
information from the received signal, and provides the extracted information to the

processing system 1314, specifically the reception component 1204. In addition, the
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transceiver 1310 receives information from the processing system 1314, specifically the
transmission component 1210, and based on the received information, generates a signal to
be applied to the one or more antennas 1320.

[0087] The processing system 1314 includes a processor 1304 coupled to a computer-
readable medium / memory 1306. The processor 1304 is responsible for general
processing, including the analyzation of data gathered by the apparatus itself through its
own sensors and the execution of software stored on the computer-readable medium /
memory 1306. The software, when executed by the processor 1304, causes the processing
system 1314 to perform the various functions described supra for any particular apparatus.
The computer-readable medium / memory 1306 may also be used for storing data that is
manipulated by the processor 1304 when executing software. The processing system 1314
further includes at least one of the components 1204, 1206, 1210. The components may be
software components running in the processor 1304, resident/stored in the computer
readable medium / memory 1306, one or more hardware components coupled to the
processor 1304, or some combination thereof.

[0088] In the following, various aspects of this disclosure will be illustrated:

[0089] Example 1 is a method or apparatus for wireless communication. The apparatus
may receive, via a radio frequency channel, a first data from a first human interface device
at a first time slot of a frame. The apparatus may transmit the ﬁrst data to a computing
device coupled to the apparatus. The apparatus may receive, via the radio frequency
channel, a second data from a second human interface device at a second time slot of the
frame. The apparatus may transmit the second data to the computing device. The apparatus
may transmit, via the radio frequency channel at a third time slot of the frame, at least one
of a first acknowledgment to the first data, a first lighting effect configuration data for the
first human interface device, a second acknowledgment to the second data, or a second
lighting effect configuration data for the second human interface device.

[0090] In Example 2, the subject matter of Example 1 may optionally include that the
first human interface device and the second human interface device may be a wireless
mouse and a wireless keyboard.

[0091] In Example 3, the subject matter of Example 2 may optionally include that the

first data may include movement and button status of the wireless mouse.
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[0092] In Example 4, the subject matter of Example 2 may optionally include that the
second data may include keys pressed status of the wireless keyboard.

[0093] In Example 5, the subject matter of any one of Examples 1 to 4 may optionally
include that the first lighting effect configuration data may be used to configure lighting
effect of the first human interface device.

[0094] In Example 6, the subject matter of any one of Examples 1 to 5 may optionally
include that the second lighting effect configuration data may be used to configure lighting
effect of the second human interface device.

[0095] In Example 7, the subject matter of any one of Examples 1 to 6 may optionally
include that both the first human interface device and the second human interface device
may be synchronized to the apparatus.

[0096] In Example 8, the subject matter of any one of Examples 1 to 7 may optionally
include that the apparatus may transmit, at the first time slot, a first beacon to synchronize
with the first human interface device; and may transmit, at the second time slot, a second
beacon to synchronize with the second human interface device.

[0097] It is understood that the specific order or hierarchy of blocks in the processes /
flowcharts disclosed is an illustration of exemplary approaches. Based upon design
preferences, it is understood that the specific order or hierarchy of blocks in the processes /
flowcharts may be rearranged. Further, some blocks may be combined or omitted. The
accompanying method claims present elements of the various blocks in a sample order, and
are not meant to be limited to the specific order or hierarchy presented.

[0098] The previous description is provided to enable any person skilled in the art to
practice the various aspects described herein. Various modifications to these aspects will
be readily apparent to those skilled in the art, and the generic principles defined herein may
be applied to other aspects. Thus, the claims are not intended to be limited to the aspects
shown herein, but is to be accorded the full scope consistent with the language claims,
wherein reference to an element in the singular is not intended to mean “one and only one”
unless specifically so stated, but rather “one or more.” The word “exemplary” is used

b

herein to mean “serving as an example, instance, or illustration.” Any aspect described
herein as “exemplary” is not necessarily to be construed as preferred or advantageous over
other aspects. Unless specifically stated otherwise, the term “some” refers to one or more.

Combinations such as “at least one of A, B, or C,” “one or more of A, B, or C,” “at least
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one of A, B, and C,” “one or more of A, B, and C,” and “A, B, C, or any combination
thereof” include any combination of A, B, and/or C, and may include multiples of A,
multiples of B, or multiples of C. Specifically, combinations such as “at least one of A, B,
or C,” “one or more of A, B, or C,” “at least one of A, B, and C,” “one or more of A, B,
and C,” and “A, B, C, or any combination thereof” may be A only, B only, C only, A
and B, A and C, B and C, or A and B and C, where any such combinations may contain
one or more member or members of A, B, or C. All structural and functional equivalents
to the elements of the various aspects described throughout this disclosure that are known
or later come to be known to those of ordinary skill in the art are expressly incorporated
herein by reference and are intended to be encompassed by the claims. Moreover, nothing
disclosed herein is intended to be dedicated to the public regardless of whether such

kXN 1%

disclosure is explicitly recited in the claims. The words “module,” “mechanism,”
“element,” “device,” and the like may not be a substitute for the word “means.” As such,
no claim element is to be construed as a means plus function unless the element is

expressly recited using the phrase “means for.”
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CLAIMS

WHAT IS CLAIMED IS:

1. A method of wireless communication, the method comprising:

receiving, at a dongle via a radio frequency channel, a first data from a first human
interface device at a first time slot of a frame;

transmitting the first data to a computing device coupled to the dongle;

receiving, at the dongle via the radio frequency channel, a second data from a
second human interface device at a second time slot of the frame;

transmitting the second data to the computing device; and

transmitting, by the dongle via the radio frequency channel at a third time slot of
the frame, at least one of a first acknowledgment to the first data, a first lighting effect
configuration data for the first human interface device, a second acknowledgment to the
second data, or a second lighting effect configuration data for the second human interface

device.

2. The method of claim 1, wherein the first human interface device and the second

human interface device are a wireless mouse and a wireless keyboard.

3. The method of claim 2, wherein the first data comprises movement and button

status of the wireless mouse.

4. The method of claim 2, wherein the second data comprises keys pressed status of

the wireless keyboard.

5. The method of claim 1, wherein the first lighting effect configuration data is used

to configure lighting effect of the first human interface device.

6. The method of claim 1, wherein the second lighting effect configuration data is

used to configure lighting effect of the second human interface device.
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7. The method of claim 1, wherein both the first human interface device and the

second human interface device are synchronized to the dongle.

8. The method of claim 1, further comprising:

transmitting, by the dongle at the first time slot, a first beacon to synchronize with
the first human interface device; and

transmitting, by the dongle at the second time slot, a second beacon to synchronize

with the second human interface device.

9. An apparatus for wireless communication, the apparatus comprising:
a memory; and
at least one processor coupled to the memory and configured to:
receive, via a radio frequency channel, a first data from a first human
interface device at a first time slot of a frame;
transmit the first data to a computing device coupled to the apparatus;
receive, via the radio frequency channel, a second data from a second
human interface device at a second time slot of the frame;
transmit the second data to the computing device; and
transmit, via the radio frequency channel at a third time slot of the frame, at
least one of a first acknowledgment to the first data, a first lighting effect configuration
data for the first human interface device, a second acknowledgment to the second data, or a

second lighting effect configuration data for the second human interface device.

10. The apparatus of claim 9, wherein the first human interface device and the second

human interface device are a wireless mouse and a wireless keyboard.

11.  The apparatus of claim 10, wherein the first data comprises movement and button

status of the wireless mouse.

12. The apparatus of claim 10, wherein the second data comprises keys pressed status

of the wireless keyboard.
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13. The apparatus of claim 9, wherein the first lighting effect configuration data is used

to configure lighting effect of the first human interface device.

14. The apparatus of claim 9, wherein the second lighting effect configuration data is

used to configure lighting effect of the second human interface device.

15. The apparatus of claim 9, wherein both the first human interface device and the

second human interface device are synchronized to the apparatus.

16. The apparatus of claim 9, wherein the at least one processor is further configured
to:

transmit, at the first time slot, a first beacon to synchronize with the first human
interface device; and

transmit, at the second time slot, a second beacon to synchronize with the second

human interface device.

17. A non-transitory computer-readable medium storing computer executable code,
comprising instructions for:

receiving, at a dongle via a radio frequency channel, a first data from a first human
interface device at a first time slot of a frame;

transmitting the first data to a computing device coupled to the dongle;

receiving, at the dongle via the radio frequency channel, a second data from a
second human interface device at a second time slot of the frame;

transmitting the second data to the computing device; and

transmitting, by the dongle via the radio frequency channel at a third time slot of
the frame, at least one of a first acknowledgment to the first data, a first lighting effect
configuration data for the first human interface device, a second acknowledgment to the
second data, or a second lighting effect configuration data for the second human interface

device.
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18. The non-transitory computer-readable medium of claim 17, wherein the first human

interface device and the second human interface device are a wireless mouse and a wireless

keyboard.

19. The non-transitory computer-readable medium of claim 18, wherein the first data
comprises movement and button status of the wireless mouse, wherein the second data

comprises keys pressed status of the wireless keyboard.

20. The non-transitory computer-readable medium of claim 17, wherein the first
lighting effect configuration data is used to configure lighting effect of the first human
interface device, wherein the second lighting effect configuration data is used to configure

lighting effect of the second human interface device.

21



PCT/SG2018/050361

WO 2020/022950

\\\\\\'

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

D

a1 "Old

P g
Rk

(4!

0s1

(ay Jor1g)

VIO

i

001

1/13



PCT/SG2018/050361

WO 2020/022950

¢ O

'wolyon pieoqAay 9Sno
€ 10IS ¢ 10IS | 10IS
(L+N) sweu (N) sawesy (1-N) sweiy
< P> D
s | s | s |

00¢

2/13



PCT/SG2018/050361

t OIA

3/13

WO 2020/022950

_ Pa103UU09
[ =20V 188 ST 9SO\
\
(4 £
souanbas uonsauu0d 10y
{PAATI203I UONOIUU0D WLIOJISJ uodLaq JWSULI],
BB
r’ I
01€ 80¢
erep £100UU00 0} ON
osnoui Joj 1B\ 3urk1], osnop
\
90€
SOX
{P10suuo)
9SnoN
(3[3uop) uonreaadp | g

00¢

11018



PCT/SG2018/050361

WO 2020/022950

AN K |

_ Pa10o2uu09
[ =210V 19§ ST pIROQASY
\
1] 04
sousnbas Uondduu0d I0§
{POAIS00I UonoaUU0D WIOJIS] UooBa(q JTWSURL],
ee
d 7 7
144 (444 oty
erep £109Uu09 0} ON
pIe0qAsy 10] 11EpM SurAn preoqAay
\
80¥
SOX
{P1o2uu0d
pIeoqAay
1ie)
S (318uop) uonerddQ |

ooy

1018

4/13



PCT/SG2018/050361

WO 2020/022950

S O

BWOI])
PO AV IS + 0V pPuUs§
90S OIS
°N (Apea1 ejep
'WIOy))
ON
(a8uop) woneradg €018

00s

5/13



PCT/SG2018/050361

WO 2020/022950

SIP! 0} T 198

\
079

9 "OId

_ — pajosuuod
[ =30V 1IVA 1s§] SI oﬁwduOQ
P I
9 Y19
aouanbas Blep
EJEp OSNOW Puds UONOOUUO0d ULIOJISJ U0JBSq J0F US)ISI]
- 7
019
ON {puss 0} {POAI03I °N
Apeax ele(q uoorayq
{P9199UU0d
........ 9[8uo(q
L SN

(asnowm) uonerddQ

[310[S

6/13



PCT/SG2018/050361

WO 2020/022950

L"OIA

BuIoN])
+ DV $s9001g

PASINEREY
OV

IPT LY 198

©1ep DV 10J ITepm
X 03 1A 1S
\
90L
SOX

(osnowm) uonyerdadQ

£ 101S

00L

7/13



8 "OId

PCT/SG2018/050361

WO 2020/022950

_ —~ Pa1osun0d

S[PI 01 T 198 [ =30V LIVA 15§ st a8uo(

7 & I 2 7
0ts (44 vis
ejep oouanbos ejep
pIreoqAoy puag UOT}O2UU0D WLIONIS uodBaq I0J UISI'T
\
018
°N {,puss 0} {PAAIDOAI ON
Apea1 ere(q uoordyg
\
908
{pa1osuuod
9[8uoq
(paeoq4ay) uonyerddQ | Sy

0[S 008

8/13



PCT/SG2018/050361

WO 2020/022950

6 "OId

BUWIOIY))
+ DV ssa001d

PATNEL
p:10)4

BIEP MOV 10J oM
X 03 A 198

(paeoq4ay) uonyerddQ

I[Pt LY 39S

£ 101S

006

9/13



PCT/SG2018/050361

WO 2020/022950

o}

01 "OlA

11018

A

o[pt

9001
pIeOgASY

0001

10/13



PCT/SG2018/050361

WO 2020/022950

11 O

991ASP 99RLISJUI UBWUNY PUODS o}
J1oj eyep uonem3yuod 1999 3unysi| puodes
£ 10 ‘ejep puosas oY) 0} Juswdpajmouy|doe
PUOI3S B ‘QOTASP 29BJIdUI UBUNY
1511} 9Y} J0J eiep uonein3yuod 109150 unysi|
ISII] © “ejep 1SI1J 9y} 0} JuUsWIpa[mou[or ISIIJ
B JO SUO JSBI[ JB ‘OWrel) 2y} JO JO[S W} PIIy}
® J® [ouueyo Aousnbaiy orper oy} eIA IuusueI],

\
OTTI
90TASD
Sunndwoos 2y} 0} BIEP PUOODS O} JIWISURL],
\
8011

SWRIJ oY} JO JO[S SWIT) PUODAS B JB I0IAP
90BJIOJUT UBWUNY PUOJ3S B WIOIJ BJEP PUOIS
® ‘[ouueyd Aousnbaiy o1peI oY) BIA ‘AT

\
9011

001A9p Sunndwod & 0} BIEp ISI SY) JWSULI],

\
14111

owIeIj © JO JO[S SUIN) JSIJ
B B 90TASD 90B}I0)ul Uewiny ISITj & WOIJ ejep
1SI7 © ‘[ouueyo Aouanbalj OIpel  BIA ‘QAI90SY

\
wII

0011

11/13



PCT/SG2018/050361

WO 2020/022950

<l 'O

jumouoduwio) UOISSTWISURL], |g
03(0)11 g BWOIY))
IOV 7 A
1274 011
$ %
O y2)
& @O @ws
\ juduodwo)) uondaday p| Juouodwmo)) Le[d vieQq
wn e1ep QI elep dIH
0s?1 7’ I A
0TI 9071
¢ G415
P
({114} dIg LLUVL )
4 ®~
(414!

12/13



PCT/SG2018/050361

WO 2020/022950

¢l "OIAd

WIJSAQ
90€1 141131 Surssadoig
Z Z
Axowayy / wnipay JI0SS301J
J[qepeay-1ndwio))
» peel
i
—>
juauodwo)) ey vleQq
\.\
9071
juouoduwio) UOISSTWISURLY, (o]

—> ymduodumo)) uondsday

\\
141141

Piel

JIAIISURI],
\
0I€I
0Z€l
| S
20T "~
00€T

13/13



INTERNATIONAL SEARCH REPORT International application No.
PCT/SG2018/050361

A. CLASSIFICATION OF SUBJECT MATTER
GO6F 13/10(2006.01)i, GO6F 3/023(2006.01)i, GO6F 3/033(2006.01)i, HO4B 7/26(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOG6F 13/10; GO6F 13/12; GO6F 3/00; HO3K 17/94;, HO4B 7/00; HO4B 7/212; GO6F 3/023; GOGF 3/033; HO4B 7/26

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: human interface device, dongle, time slot, acknowledgment, light

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2008-0175207 A1 (KAH YONG LEE et al.) 24 July 2008 1-20
See paragraphs [0019], [0027], [0030], [0033], [0035]; and figures 1-2.

Y WO 2011-130752 A1 (MASTANDRFA, NICHOLAS, J.) 20 October 2011 1-20
See paragraphs [0052], [0061], [0077]; and figures 1B, 1D.

A US 2006-0035590 A1 (MARTIN GEORGE MORRIS et al.) 16 February 2006 1-20
See paragraphs [0036]-[0066]; and figures 1-6.

A US 2013-0191554 A1 (TERRY A. JUNGE et al.) 25 July 2013 1-20
See paragraphs [0026]-[0048]; and figures 1-4.

A US 7024501 B1 (DAVID G. WRIGHT) 04 April 2006 1-20
See column 2, line 34 - column 5, line 6; and figures 1-2.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
08 April 2019 (08.04.2019) 09 April 2019 (09.04.2019)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
Korean Intellectual Property Office KIM, Scong Woo
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3348

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/SG2018/050361
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2008-0175207 Al 24/07/2008 SG 177957 Al 28/02/2012
SG 177958 Al 28/02/2012
US 2008-0175190 Al 24/07/2008
US 2008-0181148 Al 31/07/2008
WO 2008-085131 Al 17/07/2008
WO 2008-085132 Al 17/07/2008
WO 2008-085133 Al 17/07/2008
WO 2011-130752 Al 20/10/2011 CA 2796451 Al 20/10/2011
CN 103109462 A 15/05/2013
EP 2559163 Al 20/02/2013
KR 10-2013-0101975 A 16/09/2013
US 2013-0027341 Al 31/01/2013
US 9110505 B2 18/08/2015
US 2006-0035590 Al 16/02/2006 US 2005-0235159 Al 20/10/2005
US 2005-0237304 Al 27/10/2005
US 2005-0243058 Al 03/11/2005
US 2005-0243059 Al 03/11/2005
US 2005-0254647 Al 17/11/2005
US 7626576 B2 01/12/2009
WO 2005-089387 A2 29/09/2005
WO 2005-089387 A3 22/12/2005
WO 2005-089388 A2 29/09/2005
WO 2005-089388 A3 01/12/2005
US 2013-0191554 Al 25/07/2013 US 8832322 B2 09/09/2014
US 7024501 B1 04/04/2006 None

Form PCT/ISA/210 (patent family annex) (January 2015)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - wo-search-report
	Page 38 - wo-search-report

