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(57) Abstract: A wireless control device includes a power source, one or more sensors, one or more switches, a wireless transceiver
circuit, an antenna connected to the wireless transceiver circuit, and a processor communicably coupled to the power source, the one
or more sensors, the one or more switches, and the wireless transceiver circuit. The processor receives a data from the one or more
sensors or the one or more switches, determines a pre-defined action associated with the data that identifies one or more external
devices and one or more tasks, and transmits one or more control signals via the wireless transceiver circuit and the antenna that in -
struct the identified external device(s) to perform the identified task(s).
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WIRELESS CONTROL DEVICE AND METHODS THEREOF

FIELD OF THE INVENTION

The present invention relates generally to the field of electronics and, more particularly, to a

wireless control device and methods thereof.

BACKGROUND OF THE INVENTION

None.

SUMMARY OF THE INVENTION

The present invention provides a wireless control device that includes a power source, one or
more sensors, on¢c or more switches, a wireless transceiver circuit, an antenna connected to the
wireless transceiver circuit, and a processor communicably coupled to the power source, the one or
more sensors, the one or more switches, and the wireless transceiver circuit. The processor receives a
data from the one or more sensors or the one or more switches, determines a pre-defined action
associated with the data that identifies one or more external devices and one or more tasks, and
transmits one or more control signals via the wireless transceiver circuit and the antenna that instruct

the identified external device(s) to perform the identified task(s).

In addition, the present invention provides a wireless control device that includes a housing
having a base plate, an outer ring attached to the base plate, an ¢lectronic board disposed within the
outer ring and attached to the base plate, and a top cover disposed over the outer ring and attached to
the base plate. A power source is disposed on the electronic board. One or more sensors are disposed
on or proximate to the electronic board. One or more switches are disposed on or proximate to the
electronic board. A wireless transceiver circuit is disposed on the electronic board. An antenna is
connected to the wireless transceiver circuit. A processor is disposed on the electronic board and
communicably coupled to the power source, the one or more sensors, the one or more switches, and
the wireless transceiver circuit. The processor receives a data from the one or more sensors or the one
or more switches, determines a pre-defined action associated with the data that identifies one or more
external devices and one or more tasks, and transmits one or more control signals via the wireless
transceiver circuit and the antenna that instruct the identified external device(s) to perform the
identified task(s)wherein the power source, the one or more sensors, the one or more switches, the

wireless transceiver circuit, the antenna and the processor are attached to the electronic board.
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Moreover, the present invention provides a method for controlling one or more external
devices by providing a wireless control device that includes a housing, a power source disposed in the
housing, one or more sensors disposed on or within the housing, one or more switches disposed on or
within the housing, a wireless transceiver circuit disposed within the housing, an antenna disposed on
or within the housing and connected to the wireless transceiver circuit, a processor disposed within
the housing and communicably coupled to the power source, the one or more sensors, the one or more
switches, and the wireless transceiver circuit. A data is received from the one or more sensors or the
ong or more switches. A pre-defined action associated with the data is determined that identifies the
one or more external devices and one or more tasks using the processor. One or more control signals
are transmitted via the wireless transceiver circuit and the antenna that instruct the identified external

device(s) to perform the identified task(s).

These and other objects, advantages and features of this invention will be apparent from the
following description taken with reference to the accompanying drawing, wherein is shown a

preferred embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and further advantages of the invention may be better understood by referring to
the following description in conjunction with the accompanying drawings, in which:

FIGURE 1 is a block diagram of a wireless control device in accordance with one

embodiment of the present invention;

FIGURE 2A is a diagram of a user interface screen for configuring one or more switches of

the wireless control device in accordance with one embodiment of the present invention;

FIGURE 2B is a diagram of a user interface screen showing a configuration example for the

one or more switches in accordance with one embodiment of the present invention;

FIGURE 3A is a diagram of a user interface screen for defining an action for the one or more

switches in accordance with one embodiment of the present invention;

FIGURES 3B-3C are diagrams of a user interface screen showing examples of action

definitions for the one or more switches in accordance with one embodiment of the present invention;

FIGURE 4 is a perspective view of a wireless control device in accordance with one

embodiment of the present invention;

FIGURE 5 is a exploded perspective view of the wireless control device shown in FIGURE

FIGURE 6 is a side view of the wireless control device shown in FIGURE 4;



10

15

20

25

30

WO 2017/007963 PCT/US2016/041388

FIGURE 7 is a top view of the base plate of the wireless control device shown in FIGURE 4;

FIGURE 8 is a perspective view of the wireless control device shown in FIGURE 4 without a

top cover;
FIGURE 9 is a top view of the wireless control device shown in FIGURE 4;

FIGURE 10 is a block diagram showing two types of devices in accordance with one

embodiment of the present invention;

FIGURE 11 is a flow chart of a GPS location and/or time controlled process in accordance

with one embodiment of the present invention;

FIGURE 12 is a diagram of a user interface screen with options to select the time, date or
days of the week and select location or chose current location in case the user with the controlling
device is at the location of the smart device(s) in accordance with one embodiment of the present
invention;

FIGURE 13 is a flow chart of a GPS location and/or time controlled process in accordance

with one embodiment of the present invention;

FIGURE 14 is a flow chart of an occupancy sensor and clock process in accordance with one

embodiment of the present invention;

FIGURE 15 is a flow chart of a clock/timer synchronization process in accordance with one

embodiment of the present invention;

FIGURE 16 is a flow chart of a process to reset the hardware or programming using the

processor timer in accordance with one embodiment of the present invention; and

FIGURE 17 is a flow chart of a process to turn the program ON using the processor timer in

accordance with one embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

While the making and using of various embodiments of the present invention are discussed in
detail below, it should be appreciated that the present invention provides many applicable inventive
concepts that can be embodied in a wide variety of specific contexts. The specific embodiments
discussed herein are merely illustrative of specific ways to make and use the invention and do not
delimit the scope of the invention.

Now referring to FIGURE 1, a block diagram of a wireless control device 100 in accordance
with one embodiment of the present invention is shown. Note that the wireless control device 100

may also be referred to as a switch device. The wireless control device 100 includes one or more



10

15

20

25

30

WO 2017/007963 PCT/US2016/041388

sensors 102, one or more switches 104, a wireless transceiver circuit 106 with antenna 108, and a
processor 110 communicably coupled to the one or more sensors 102, one or more switches 104, and
the wireless transceiver circuit 106. The wireless control device 100 can be used for controlling
wireless devices over a wireless protocol such as Bluetooth, Wi-Fi, etc. The controller or processor
110 processes the input data, such as from sensors 102, switches 104, and sends commands and data
to output devices, such as display 112, wireless transceiver circuit 106, LED indicator(s) 114, etc.
For example, the processor 110 receives data from the one or more sensors 102 and/or the one or
more switches 104, determines a pre-defined action associated with the data that identifies one or
more external devices and one or more tasks, and transmits one or more control signals via the
wireless transceiver circuit 106 and the antenna 108 that instruct the identified external device(s) to
perform the identified task(s). The display 112 can be used as an input and output device that gives
readings, configuration, settings, etc. of the device and also interaction possibility to connect and
communicate to the device, updating its software, changing the configuration and settings, etc. The

display 112 can be an LCD display, LED display, or other desired display type, etc.

The one or more sensors 102 may include various sensors to measure air quality 102a,
ambient light 102b, temperature 102b, humidity 102b, proximity 102¢, motion 102d,
sound/microphone, etc. The one or more sensors 102 obtain and provide environmental data as an
input to the processor 110 for processing. A real time clock (RTC) 116 maintains the current date and
time, and is useful to automate and program the device actions. LED indicators 104 indicate based on
the input data, commands sent, actions taken by the processor 110, success or failure of the action,
etc. Switches 104 may inlcude different types of switches. For example, push button switches 104a
and 104b act as ON/OF triggers to the processor 110, and rotary switch 104¢ acts as analog input to
the analog to digital converter communicably coupled to the processor 110. Memory 118 can be
internal or external to the processor 110, volatile or non-volatile, and used to save configurations and
other programmable data, such as user defined programs apart from manufacturer defined programs.
Wireless circuit 106 can be part of the processor circuit 110 or a separate component communicably
coupled with the processor 110. The wireless circuit 106 and antenna 108 are used to communicate
to the external wireless devices. Power supply 120 can be a battery (internal or external, rechargeable
or non-rechargeable), or an AC/DC or DC/DC converter that is taking power from external power
source through a connector. Infra-Red (IR) LEDs and sensors 102d can be used for proximity

detection or communication over IR.
Non-limiting examples of the applications, processes of configuring switches 104 for external

device control, and the user interface for defining such configurations will be described. In addition,

applications of other circuitry, such as the real time clock 116, memory 118, etc. will be described.
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As previously stated, the wireless control device 100 can have one or multiple switches 104
(such as, but not limited to push pull switch, toggle switch, push button switch, rotary switch,
resistive/capacitive switch, etc.). These switches 104 can be assigned an action for various
permutations and combinations of turning ON/OFF or different positions. Actions can be turning ON
light(s) at particular color/brightness level, connecting to phone or other wireless device, reading data

from internal or external sensors, or sending commands to internal or external devices, etc.

An algorithm for configuring switches 104 using a software application may include the steps

of:

1. Open the software application;
2. Connect to wireless control device 100 through the application software;

3. Define the switching action (e.g., press/click or turn ON/OFF one or multiple switches 104

once or multiple times in a defined time and defined pattern, etc.).

4. Assign an action to such defined switching action (e.g., turn the light ON to a particular

color, etc.).

Referring now to FIGURE 2A,; a diagram of a user interface screen 200 for configuring the
one or more switches 104 in accordance with one embodiment of the present invention is shown. In
this example, a graphical representation of each switch 104a (S1), 104b (52), 104¢ (R1) along with
ong or more program parameters (€.g., number of pushes 202a within a specified period of time 204a
for switch 104a; number of pushes 202b within a specified period of time 204b for switch 104b;
position at degree 202¢ for switch 104¢) and an action 206a, 206b, 206¢ for each switch 104a, 104b,
104¢ are displayed on the user interface screen 200. Note that more than two program parameters and
more than one action can be provided. FIGURE 2B is a diagram of the user interface screen 220
showing an example configuration of the one or more switches 104 in which switch 104a is
programmed to turn on warm light (action 206a set to “Warm Light”) whenever switch 104a is
pushed twice (program parameter 202a set to “2”") within two seconds (program parameter 204a set to
“27). Switch 104b is programmed to perform action two (action 206b set to “Action 2”) whenever
switch 104b is pushed once (program parameter 202b set to “17) within five seconds (program
parameter 204b set to “57). Switch 104¢ is programmed to perform action three (action 206¢ set to
“Action 37) whenever switch 104c¢ is turned to a position of sixty degrees (program parameter 202¢

set to “60deg™).

Proximity Sensor Applications in the Switch Device: The wireless control device 100 can

have one or multiple proximity sensors 102¢ such as capacitive, electric ficld, magnetic field and IR
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based. Consider an IR based near field proximity sensor 102¢ that activates or changes the output
signal whenever someone places his/her hand close to proximity sensor 102¢. Based on this change
in the signal provided as input to a processor 110, the processor 110 performs an action as defined
internally, such as send a command to turn ON the light. When there are multiple such proximity
sensors 102¢ on the device 100, and someone moves his/her hand over them in a particular direction
(e.g., from down to up, etc.), each sensor produces variable outputs at different times based on
position of the hand. These sensor outputs would form a pattern which can be monitored by the
processor 110 and compared with defined and stored patterns. Once the compared patterns are
matched, a particular action can be taken. This can be called as gesture recognition based on inputs
from multiple IR sensors as well. For example, increasing the brightness when hand moves in down
— up direction for a given number of times, or dimming the light when hand moves in up — down

position for a given number of times in given time period.

Similarly, the wireless control device 100 can include an air quality or chemical sensor 102a.
Air sensor can senses the purity of the air by sensing such things as oxygen levels, carbon dixoide or
carbon monoxide levels, particulate levels, pollen levels, various particles, compositions, gases and

chemicals in the air, etc.

Battery Energy Saving Mode by Time Multiplexing the Monitoring of the Sensors: The
wireless control device 100 can have an energy saving mode that reduces power consumption and
extends battery life by time multiplexing the monitoring of sensors 102. Consider a wireless control
device 100 having various sensors such as proximity, ambient light and color sensors, air quality
sensor, sound sensor (microphone), etc. The processor 110 within the wireless control device 100
will read data from sensors 102 and perform various actions based on the data. In addition, such a
wireless control device 100 could work on battery, solar power, wireless energy receiver, AC or DC
input. In many cases, power consumption for such a wireless control device 100 could be critical
especially while running on battery or solar power. The power consumption becomes more critical
when the number of sensors and electrical circuits are higher as each requires power to run.
However, many times, the sensors 102 need not be active all the time or the processor 110 need not
fetch data from sensors 102 all the time. The processor 110 can perform time division multiplexing
or use pulsed sensing mechanism to activate the sensors 102 and fetch the data from them. Otherwise

the sensor 102 can be in a sleep mode.

For example, a light sensor 102b, instead of providing ambient light data continuously, can
provide the data for 10mS at an interval of 1 second, or some time interval and for amount of time
that is enough to provide required accuracy of the input data to the processor 110. This will save

overall power consumption of up to 10mS/1S x 100% = 99% from the ambient light sensor 102b. In
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other words, 99% of the time, the sensor 102b will be in standby mode or sleep mode consuming
extremely low power. In addition, sensors such as proximity sensors 102¢ can be activated in a
similar way, but the active time can be increased when there is change in the input above threshold
level. Consider a proximity sensor 102¢ with a single proximity sensor. It can be activated to sense
the input for a short duration in every defined time interval as explained above for light sensor.
However, the time when it should be active can be increased when there is a change in the input
above given threshold. For example, consider that to ensure the reading accuracy sensor needs to be
active for more than 100mS, however, to sense the input change it needs only 10mS. Therefore, the
processor 110 can be programmed to activate the sensor for 10mS every 1S interval and read the
input, and if the input crosses the defined threshold the processor 110 activates the sensor for more
than 100mS and reads the input for that amount of time and acts accordingly. This will help save the

power by keeping the sensor on standby mode or sleep mode as much as required.

An example of an algorithm to save power with time multiplexing is as follows:

1. Activate the sensor or a particular electronic circuit for limited time and read the data;

2. Put the sensor or that particular electronic circuit to standby or sleep mode for a defined
time; and

3. Repeat steps 1 and 2.

An example of an algorithm to save power with time multiplexing and active time change

based on the input is as follows:

1. Activate the sensor or a particular electronic circuit for limited time and read the data;

2. Put sensor or that particular electronic circuit to a standby mode or sleep mode for a

defined period of time;

3. Repeat step 1 and 2, and go to step 4 if the reading from step 1 is beyond defined threshold

level,

4. Keep the sensor active for longer defined time duration and read the data (this time

duration can be changed dynamically based on sensor input); and
5. Gotostep 1.

Real Time Clock Based Sensing: Most of the time, various sensors need not be active for
longer duration. For example, the light sensor 102b could be defined to be active only from 6 pm to 7
am based on sunset and sunrise times. Similarly, proximity sensor 102¢ can be defined to be active

on weekdays from 5 pm to 8 am on weekdays and all day during the weekend based on a presence of
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a person in the room where wireless control device 100 is installed. This allows conserving the
power used by wireless control device 100, which is important when it is running on limited power
sources such as batteries, super capacitors, etc. The duration of sensor activeness could also be
reduced in defined time period by increasing the interval duration (time) when sensor should become
active for limited time period. An application on a controlling wireless device such as smartphone
that is able to communicate with the sensor switch can help define such times when sensors need to
be active. For example, interval time of 1 second at every 30 seconds as provided in the above
examples could be 4 seconds or higher from 8am to 6pm at every 30 seconds and 1 second from 6pm
to 8am at every 30 seconds saving additional power requirement. Such longer interval durations
could be given specific names such as semi-sleep mode or low power or power saving mode. Various
such power modes could be already part of the wireless device and wireless control device 100

system.
An example of an algorithm for real time clock based sensing is as follows:

1. Open the device with an application for controlling/communicating with the wireless
control device 100 (device with an app would be able to communicate with wireless control device

100 wirelessly or through other electrical connections);

2. Configure the wireless control device 100 to low power modes or sleep modes for specific
days and times — processor 110 will check the real time clock/timer inputs and act as per the

configuration; and

3. Auto activation based on input of the wireless control device 100 during real time

clock/timer based sensing program:

Auto Activation Based on Input of the Sensor During Real Time Clock/Timer Based Sensing
Progran: In the above real time clock/timer based program, it may happen that there are exceptions,
such as user is available during the defined sleep mode or low power mode and thus need to override
the real time clock based program with the normal program. In such situations, additional algorithms
can be implemented where once sensors in the wireless control device 100 senses the change in the
input in its phase or user turns the sleep mode or power saving mode OFF through an application on a
controlling device, the normal or other program takes the control of the system. An example of an

algorithm is as follows:

1. Monitor the sensor activity as defined in the defined mode such as sleep or power saving

mode;
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2. If any change in the input from the sensor observed during such mode, tumn the other

program or mode such as normal or active mode ON; and

3. Go back to sleep or power saving mode for the next defined iteration as per the real time

clock/timer input.

Wireless Communication, such as Bluetooth, Based Activeation of the Sensors: A user can
also activate or bring the wireless control device 100 in the active mode from sleep mode through
his/her wireless controlling device. For example, when the user opens the app (application software)
on the controlling device, it tries to connect to the wireless control device 100 by sending commands.
In such cases, as soon as wireless control device 100 gets the commands, it becomes active from sleep
or other modes. Once the controlling device app is turned OFF and user has no intent to
communicate with the wireless control device 100, the wireless control device 100 can go in the sleep

mode or other mode after defined period of time. An example of an algorithm is as follows:

1. User opens the application software (app) on the controlling device;

2. Application initiates the communication with wireless control device 100 (assume that the
processor in the wireless control device 100 continuously monitors for other controlling or companion

devices even when its sensors are in sleep or power saving mode); and

3. When wireless control device 100 doesn’t detect the controlling or companion device

anymore, it could go back to sleep or power saving mode as per the defined program.

Button Based Activation of Sensors: The wireless control device 100 can go into a complete
sleep mode (i.¢., no sensors active at all or particular sensors are not active at all). Those sensors can
be activated only when a button switch such as push button is pressed on the wireless control device
100. When pushed, the processor 110 gets a signal from the button switch and it then activates
required sensors for defined time period. After this time period, the sensors go back to other modes

as per the program. An example of an algorithm is as follows:

1. User presses the button switch and that is sensed by the processor 110 (sensors can be

active for a defined time period once turned ON by commands from the processor);
2. Processor then activates the sensor(s) for a defined time period; and
3. Sensor(s) then go back to other modes as per the program(s) after the defined time period.

Proximity Sensor or Light Sensor Based Activation of the Sensor: One sensor can be
activated based on inputs from other sensor(s) through processor. For example, when user waves

hand around proximity sensor 102¢ so that there is a change in the proximity sensors output that is
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measured by processor 110, the processor 110 can based on such input activate other sensors such as
ambient light sensor 102b or additional IR proximity sensor used for recognizing gestures for defined
time period.

Configuring Sensor Switch with Permutations and Combinations: The wireless control
device 100 can be configured through a software on a computing device such as smartphone, laptop,
etc. The configuration software has options to configure at least one switch or sensor input with
respect to time, number of ON/OFF commands (push switch, toggle switch or wave hand across a
proximity senor in particular direction at particular height, etc.) in a given time and interval of time
for a specific trigger. The software can also configure the multiple switches in terms of a pattern
when they are pressed with respect to each other in terms of time and no. of times, including they are
pressed simultancously for any time duration and at one or more interval of times to generate a

trigger.
For example, configurations for various triggers could be defined as follows:

Turn ON/OFF one switch at a time;

Turn ON/OFF one switch every 1 second 4 times;

Keep hand on proximity sensor for a particular duration;

Wave hand on sensor in one direction n number of times;

Turn ON/OFF multiple switches simultancously;

Turn ON/OFF multiple switches every 1 second 4 times;

Keep one or more switches ON/OFF for a duration of 5 seconds; or

Any possible permutations and combinations of above like configurations.

The controller or processor 110 monitors the inputs (ON/OFF conditions) from the switches
104 and determines the configuration as per the pattern. The processor 110 then generates a trigger
with a specific command or data. The command can in turn be sent to another device such as light,
fan, etc. for their control. Each configuration can be associated with different set of commands such
as setting a light scene of multiple lighting devices, setting a AC temperature to a particular
predefined value, turning the wireless plug ON or OFF, and many more.

Configure Based on Time with Real Time Clock: The configuration can also be associated
with respect to a day and particular time in that day. For example, if the configuration is received by
a processor at 7 am on weekday, the command sent by the processor 110 could be to turn lights ON to

a cool white light. If the same configuration is received at 7 pm on weekend, the command sent could

10
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be to turn light ON to a warmer white light. The processor 110 is getting date and time update from

the real time clock 116 and take actions based on the time when the configuration is received.

Now referring to FIGURE 3A, a diagram of a user interface screen 300 for defining an action
for the one or more switches 104 in accordance with one embodiment of the present invention is
shown. The process of configuring the switches 104 can be easier on the user interface of the input
device, such as computer or smartphone. As previously described in reference to FIGURES 2A-2B,
the application software will have various parameters such as switch input (ON/OFF), time interval,
number of times a particular switch input is provided, duration when the switch input is provided,
variations in the input from the proximity sensor, number of times a particular type of input is
provided through a sensor, etc. These options will be available on the user screen. In addition, the
options for triggers or commands to devices such as turn light ON to particular color at a particular
time and for a particular duration, change the A/C temperature setting, or generate a particular scene
will be provided. The user can create its own command based on the permutations and combinations
possibilities of devices to be controlled. This command and the configuration can be assigned to each
other. Once assigned, the user can save this into the sensor switch device’s processor memory or
external memory accessible to the processor. The processor then monitors the inputs from sensors
and switches for a configuration to trigger a command created by the user also saved in the memory.
A user interface is shown to define such actions with various switch/sensor combinations in

FIGURES 3A-3C.

As shown in FIGURES 3A-3C, the user can create his/her own command or action 206 based
on permutations and combinations possibilities of devices to be controlled. This command or action
206 and the configuration can be assigned to each other. Once assigned, the user can save this into
the memory 118 of the wireless control device 100 or external memory accessible to the processor
110. The processor 110 then monitors the inputs from sensors 102 and switches 104 for a
configuration to trigger a command created by the user also saved in the memory 118. Each
command or action 206 can be defined by selecting one or more devices 302, defining a start/end
time for the action 304 and defining a task for the selected device using the user interface screen 300.
For example, FIGURE 3B illustrates a user interface screen 320 in which a “Warm Light™ action
206a is defined by selecting the living room lights 302, having a start/end time of Monday to Friday 6
pm to 11 pm 304, and a task of turning the living room lights to a warm light scene 306. In another
example, FIGURE 3C illustrates a user interface screen 340 in which an “Action 3 (Brightness
Control)” action 206¢ is defined by selecting the living room lights 302, having a start/end time of
always 304, and a task of adjsuting the brightness based on the rotary switch position (359 degress for

full and O degrees for zero) 306. Programmable scenes and other lighting effects are described in
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U.S. Patent No. 9,113,528 and U.S. provisional patent application 62/189,637, both of which are

hereby incorporated by reference in their entirety.

Configuring the Light Adjustment through a Light Sensor and Real Time Clock: A user can
also create a rule with respect to the light sensor that measures ambient light intensity and/or ambient
light color and real time clock. The user can create this rule in an application software with user
interface on the computing device such as computer or smartphone. The interface will have options
to create a trigger to change the light output from a lighting device in the vicinity or adjust the
electrically controllable shade (such as on windows) based on the ambient light measured at particular
time of the day. The user can select the number/amount in terms of lumens or other light
measurement unit at which the trigger should get generated and the time interval for particular days
using RTC when trigger should be delivered as a command to a lighting device or controllable shade

device.

Updating the Time in the Connected Devices through a Sensor Switch; The sensor switch
can have RTC which retains the real time and day information with the help of a power from the
battery. This sensor switch can update the day/time info in real time of the other connected devices
which don’t have battery to retain the time information or synchronise their clocks. The sensor
switch can monitor the day and time information of the devices directly or through a mesh network

and update it in case of discrepancy.

The clock (Real Time Clock) could be a part of the smart devices as well as controlling
devices. In addition, the various sensors such as GPS location, proximity, occupancy, sound (mic),

etc. are also part of smart devices and controlling devices.

New controlling applications of the clock such as Real Time Clock in various smart devices
such as smart lighting product, smart thermostat, etc. and the controlling devices such as smartphone,

tablets, computers, remotes, etc. will be presented below with respect to FIGURES 10-12.

Now referring to FIGURES 4-9, various views of a wireless control device 400 in accordance
with one embodiment of the present invention are shown. The control device 400 has a substantially
square-shaped footprint 402 with rounded corners 404, sloped sides 406 and a top 408 with rounded
edges 410. The top 408 may include one or more sensors 102, indicator light 114 and switch
indicators 412. The control device 400 includes a base plate 420, an outer ring 422 attached to the
base plate 420, and electronic board 424 disposed within the outer ring 422 and attached to the base
plate 420, and a top cover 426 that mates with the outer ring 422. The electronic board 424 can
include any or all of the components described in reference to FIGURE 1. For example, this

embodiment includes four switches 430a, 430b, 430¢, 430d mounted proximate to the corners 404 of
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the device 400, one or more sensors 102 and an indicator light 114 proximate to a center of the top

cover 426, and one or more batteries 432.

The base plate 420 is where the electronic board 424 rests. The top cover 426 can be aligned
such that it meets the base plate 420 at the edges giving smooth finish on all sides, or the top cover
426 can accommodate the base plate 420 . The base plate 420 and the top cover 426 can be

assembled by glue, snap fit structure, screws or any other desired fastener.

The outer ring 422 can be a rigid part that is plastic or metal. The outer ring 422 provides

better look and rigidity to the wireless control device 400.

The electronic board 424 has all the electronics including a battery 432 with a battery holder,
sensor(s) 102, switches 430, power converters, real time clock circuitry, LED 114 with the light pipe
assembly, reset switch, controller with wireless circuit and antenna. Typically, the sensor is tiny so it
needs to be elevated so that the front side of the sensor (sensing part) is open to the environment to
receive the signal. It is possible by assembling a sensor 102 on top of a small printed circuit board
(PCB) and clevating the PCB by a connector between actual electronic board PCB and the sensor
PCB. The small PCB along with the connector will provide the required electrical connections
between the sensor 102 and the processor circuitry. Also, the LED 114 on the PCB could be very
small. In that case, a light pipe can be put on top of it so that the light is transmitted out of the top

cover hole.

The top cover 426 can be plastic, silicone, elastomer or other material with holes open or with
transparent cover on them to allow sensor input and LED light output. The top cover 426 covers the
assembly including the electronic board 424 from the top and the sides. The top cover 426 is such
that when pressed at the top of the switches 430, the switches 430 (e.g., push button and reset
switches, etc.) on the electronic board 424 are pressed. The top cover 426 can also have side doors to

msert and take out the batteries 432.

Referring now to FIGURE 10, there are two types of devices. First one, a smart device 1014
which consists of at least one of wireless protocol such as Wi-Fi, Bluetooth, ZigBee, RF, etc., circuit
1018, controller/processor 1016, wireless circuit with antenna 1024, Clock such as RTC (Real Time
Clock) circuit 1012, and a sensor (one or multiple) 1020 such as occupancy, proximity, ambient light,
ambient light color, temperature, humidity, sound, etc. sensor, and additional functional circuitry such
as required for LED lighting, running a fan, running a motor, camera device, thermostat, etc. 1026,
power supply 1022 such as battery, solar device, or any other AC or DC voltage and current
providing circuitry. Please note that wireless circuit 1018 and controller/processor can be one circuit

also known as On-System-Chip solution. Similarly, second type is controlling device 1008 that
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interacts and controls the smart device. The controlling device may consist of similar components as
on smart device. It can also consist of GPS technology as part of wireless protocols 1004.
Both, smart device and controlling device may consist of display or other input/output 1028 circuits
as well. The examples of controlling device are smart phones, tablets, computers, remote controls,
etc. The controlling device can interact, configure and control the smart device with a required
software application running onto it. Applications of the clock in smart or controlling device will

now be explained.

Referring now to FIGURE 11, a flow chart of a GPS location and/or time controlled process
in accordance with one embodiment of the present invention is shown. In various systems, the smart
devices using Bluetooth or other wireless signals, are controlled through wireless controllers with
GPS protocol such as Smartphones. There is a need to initiate a wireless control to control the smart
device(s) based on the wireless controller’s location to utilize the available power/energy (such as
battery) in the wireless controllers effectively and to activate the smart devices having specific
functionalities as a function of the controlling device’s location. For example, wireless controller
would initiate the application and the Bluetooth protocol to turn the smart lights with Bluetooth
protocol ON when it is at a particular location or within a defined periphery or a wireless range of the
smart lights. Or a smart security gate controller by Bluetooth opens when wireless controller reaches
at a particular location or within a defined periphery or a wireless range of the smart gate. This
functionality can also be a function of time such that the event triggers only when wireless controller

is at particular location at certain times. The algorithm would be:

1. Required program(s), which are function of time and/or location to trigger an event, i.¢.,
smart device 1014 acting as per the program are stored in in wireless controlling device 1008 and

smart device applications.

2. When wireless controlling device 1008 is at a defined location and/or defined time as per
the program, it activates the wireless protocol in the wireless controller that makes it connect and

control the smart device as per the required program.

More specifically, the defined GPS location and/or based program 1100 is launched in block
1102. The wireless controller monitors the GPS location and/or time in block 1104. If the wireless
controller is at a defined location and/or at a defined time as per the program, as determined in
decision block 1106, the wireless controller activates the wireless protocol in it and connects and
controls the smart device as per the program in block 1108, and the process stops in block 1110. If,

however, the wireless controller is not at a defined location and not at a defined time as per the
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program, as determined in decision block 1106, the process repeats in block 1112 by looping back to

monitor the GPS location and/or time in block 1104.

The user interface on the software application running on a controlling device can be used to
define such clock and GPS (location based service) based algorithm. Referring the FIGURE 12, the
user interface 1208 will have on a single screen or multiple screens, options to select the time, date or
days of the week 1200 and select location or chose current location in case the user with the
controlling device 1202 is at the location of the smart device(s). The user interface will also have
options so that the user can define the action the smart device should take 1204 such as turn ON with
a specific state. This way, the location and time based triggers can be defined saved using save
button on the user interface 1206 and executed. The clock used in this application can be of either

smart device 1014 or controlling device 1008.

Now referring to FIGURE 13, a flow chart of an occupancy sensor 1020 and clock 1012
process 1300 in accordance with one embodiment of the present invention is shown. Occupancy
sensor 1020 senses the occupant in the vicinity and can trigger the event such as turn the light ON or
open the gate. It can also be a function of time with the use of RTC 1012. The occupancy sensor and
clock application is launched to create a program in block 1302. The user through application in the
controller device such as smartphone defines time when the occupancy sensor can trigger the event in
block 1304. The user also defines an event such as turn a particular smart lighting device(s) in the
network ON at a particular color and brightness in block 1306. When the occupancy sensor senses
the occupant in a defined time, as determined in decision block 1308, it triggers the defined event in
the smartlight in block 1310. If, however, the occupancy sensor does not sense the occupant in a
defined time, as determined in decision block 1308, monitoring is continued during the defined time

in block 1312 and the process loops back to decision block 1308.

In addition, a light and/or color sensor 1020 can sense the light in the vicinity and can trigger
the function to control the light output of particular smart device such a smart lighting device in terms
of color and brightness as a function of time. The clock of one smart device can be used to trigger the
function of other smart device(s) in the network as well.

1. User through application in the controller device such as smartphone defines time

when the light and/or color sensor can trigger the event.

2. User also defines an event such as change the light output in terms of brightness

and/or color of particular smart lighting device(s) in the network.
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3. When light and/or color sensor senses the required light change in the vicinity to

trigger an event in a defined time, it triggers the defined event in the smart lighting device(s).

Similarly, a sound sensor (detector) such as a microphone and related circuitry 1020 in the
smart device 1014 can be used in association with the clock to generate triggers for specific function
of the Smart Device 1014. The algorithm 1400 is shown in FIGURE 14. The user defines an event, a
pattern of sounds for triggering the action and programs the smart device with such desired programs
in block 1402. For example, the sound generated by 4 claps within 4 seconds at particular day(s)
within specific time period, such as from 6 pm to 9 pm Monday through Wednesday. When such a
pattern is detected by controller/processor 1016 through a sound sensor 1020, as determined in
decision block 1404, a specific trigger is generated for smart device for a specific action in block
1406. For example, turning the smart lighting device ON at particular brightness and color or turn off
smart thermostat. The trigger can be generated and passed on by controller/processor 1016 through
wireless protocol chip 1018 in tum, through antenna 1024 of a smart device to another smart
device(s) for specific action(s). If, however, the pattern is not detected by controller/processor 1016
through a sound sensor 1020, as determined in decision block 1404, monitoring is continued during

the defined time in block 1408 and the process loops back to decision block 1404.

Now referring to FIGURE 15, a flow chart of a clock/timer synchronization process 1500 in
accordance with one embodiment of the present invention is shown. Controlling device 1008, such as
smartphone, sends various programs to smart device 1014 with such as smart lighting device, smart
thermostat, smart lock, etc. that can be stored inside the smart device 1014 and turned ON at a very
specific time. Various programs require smart device(s) 1014 to be turned ON or run a specific
application at the same time or in a defined time interval and time synchronization is required in such
cases. The clock/timer synchronization is launched in block 1502. The controlling device sends
updates to the clocks or timer of at least on smart device in its network and/or at least one smart
device updates the timer/clock of at least one other smart device in the network at a defined interval

of time in block 1504. The process is repeated periodically as indicated by block 1506.

For example, consider a lighting and temperature program of simulated sunrise. A user will
send such program with defined specific time such as 7am every weekday to each smart lighting
device bulb to turn ON at specific color and brightness and thermostat to control temperature to a
specific level. Similarly, a program with blue ocean wave pattern through smart lighting device,
where each smart lighting device produces certain type of light output at defined specific interval.
Once programmed the smart lighting device and thermostat will monitor the clock 1012 that could be

real time clock powered by battery or super capacitor or input mains, or a processor timer defined for

16



10

15

20

25

30

WO 2017/007963 PCT/US2016/041388

various programs inside the bulb. Once the specific defined time is reached the program will get
triggered to turn ON. In such cases, issues could arise if the clocks or timers inside each smart device
are not synchronized due to various reasons such as drift in the clock or interruptions in the power to

the clock, i.e. not showing the same time. Clocks can be synchronized in following two ways:

1. Controlling device 1008 updates the clock or timer of each smart device 1014 regularly.

2. Smart devices update each other’s clocks or timers for specific programs or regularly. In
this case, one smart device will be chosen to update all smart devices to synchronize with its own
clock or timer. Such device can be chosen based on its ID differentiation, such as highest MAC ID or
it could be user defined or it could be the one with the latest or highest date/time of all smart devices

in the network.

Referring now to FIGURE 16, a flow chart of a process 1600 to reset the hardware or
programming using the processor timer in accordance with one embodiment of the present invention
is shown. For any embedded device with controller or processor, the reset function is must. Most of
the times, the device uses external reset switch. In addition, when the devices is reset is comes to a
state of one defined program, which limits how the number of states the device can be turned ON. In
any case, the Reset switch is also additional hardware cost in the device. The system can be reset or
initiated for various programs through turn ON/OFF sequences using the timer and memory functions

of the controller or processor. For that consider that any of the below steps can be used.
1. Processor can be defined such that whenever the processor is turned a timer starts and

processor counts the clock cycles or time for which the timer is ON.

2. Processor can be defined such that when the count or time reaches a first milestone (such

as 1000 counts or 1 second), it flags (makes 0 to 1 change in) a first defined location of the memory.

3. Processor can be defined such that when the count or time reaches a nth milestone, (such

as n x 1000 counts or n x 1 second), it flags nth defined location of the memory.

4. Processor can be defined such that when the count or time reaches a particular milestone,
(such as m x 1000 counts or m x 1 second), it removes the flags from (makes 1 to 0 change in) one or

more defined location of the memory.

5. Processor can be defined such that when any of the above steps 2, 3, or 4 happens twice, it

flags another specific memory location.

6. Processor can be defined such that when any of the above steps 2, 3, or 4 happens multiple

times, it flags another different specific memory location.
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7. The processor is programmed such that it initiates a specific action or event depending on

flags in a memory location.

An example of reset function can be a program defined such that when the device is turned
ON and OFF thrice in a row, cach time within 1 second and 2 seconds, the device resets itself to
default settings. The algorithm “Resetting the device through timer and memory function” 1600
begins in block 1602 when the device is turned ON (when the device is ON, the processor is ON and
a timer is also ON). The counter or time of the timer is counted in block 1604. When the count
reaches the first milestone, the first defined memory location is flagged in block 1606. When the
count reaches the second milestone, the first defined memory location is unflagged in block 1608.
The device/processor is tumed OFF and then ON in block 1610. If the first defined memory location
is not flagged, as determined in decision block 1612, the process loops back to block 1604 where the
counter or time of the timer is counted. If, however, the first defined memory location is flagged, as
determined in decision block 1612, the counter or time of the timer 1s counted in block 1614, When
the count reaches the first milestone, the second defined memory location is flagged in block 1616.
When the count reaches the second milestone, the second defined memory location is unflagged in
block 1618. The device/processor is turned OFF and then ON in block 1620. If the first defined
memory location is not flagged or the second defined memory location is not flagged, as determined
in decision block 1622, the process loops back to block 1604 where the counter or time of the timer is
counted. If, however, the first defined memory location is flagged and the second defined memory
location is flagged, as determined in decision block 1622, the counter or time of the timer is counted
in block 1624, When the count reaches the first milestone, the third defined memory location is
flagged in block 1626. When the count reaches the second milestone, the third defined memory
location is unflagged in block 1628. The device/processor is turned OFF and then ON in block 1630.
If the first defined memory location is not flagged or the second defined memory location is not
flagged or the third defined memory location is not flagged, as determined in decision block 1632, the
process loops back to block 1604 where the counter or time of the timer is counted. If, however, the
first defined memory location is flagged and the second defined memory location is flagged and the
third defined memory location is flagged, as determined in decision block 1632, the device is reset in

block 1634.

Similarly and referring to FIGURE 17, a flow chart of a process 1700 to turn the program ON
using the processor timer in accordance with one embodiment of the present invention is shown. An
example of turning the device with the a specific program can be defined such that when the device is
turned ON and OFF twice in a within 2 seconds and 3 seconds for the first time, and again within 3

seconds and 4 seconds for the second time. The algorithm “Turning program on through timer and
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memory function” 1700 begins in block 1702 when the device is turned ON (when the device is ON,
the processor is ON and a timer is also ON). The counter or time of the timer is counted in block
1704. When the count reaches the first milestone, the first defined memory location is flagged in
block 1706. When the count reaches the second milestone, the first defined memory location is
unflagged in block 1708. The device/processor is turned OFF and then ON in block 1710. If the first
defined memory location is not flagged, as determined in decision block 1712, the process loops back
to block 1704 where the counter or time of the timer is counted. If, however, the first defined
memory location is flagged, as determined in decision block 1712, the counter or time of the timer is
counted in block 1714. When the count reaches the first milestone, the second defined memory
location is flagged in block 1716. When the count reaches the second milestone, the second defined
memory location is unflagged in block 1718. The device/processor is turned OFF and then ON in
block 1720. If the first defined memory location is not flagged or the second defined memory
location is not flagged, as determined in decision block 1722, the process loops back to block 1704
where the counter or time of the timer is counted. If, however, the first defined memory location is
flagged and the second defined memory location is flagged, as determined in decision block 1722, the

defined program is turned ON in block 1724,

It will be understood by those of skill in the art that information and signals may be
represented using any of a variety of different technologies and techniques (e.g., data, instructions,
commands, information, signals, bits, symbols, and chips may be represented by voltages, currents,
electromagnetic waves, magnetic fields or particles, optical fields or particles, or any combination
thereof). Likewise, the various illustrative logical blocks, modules, circuits, and algorithm steps
described herein may be implemented as electronic hardware, computer software, or combinations of
both, depending on the application and functionality. Moreover, the various logical blocks, modules,
and circuits described herein may be implemented or performed with a general purpose processor
(e.g., microprocessor, conventional processor, controller, microcontroller, state machine or
combination of computing devices), a digital signal processor (“DSP”), an application specific
integrated circuit (“ASIC”), a field programmable gate array (“FPGA™) or other programmable logic
device, discrete gate or transistor logic, discrete hardware components, or any combination thercof
designed to perform the functions described herein. Similarly, steps of a method or process described
herein may be embodied directly in hardware, in a software module executed by a processor, or in a
combination of the two. A software module may reside in RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a CD-ROM,
or any other form of storage medium known in the art. Although preferred embodiments of the

present invention have been described in detail, it will be understood by those skilled in the art that
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various modifications can be made therein without departing from the spirit and scope of the

invention as set forth in the appended claims.
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WHAT IS CLAIMED IS:

1. A wireless control device comprising:

a power source;

oNe Or More Sensors;

one or more switches;

a wireless transceiver circuit;

an antenna connected to the wireless transceiver circuit;

a processor communicably coupled to the power source, the one or more sensors, the one or
more switches, and the wireless transceiver circuit, wherein the processor receives a data from the one
or more sensors or the one or more switches, determines a pre-defined action associated with the data
that i1dentifies one or more external devices and one or more tasks, and transmits one or more control
signals via the wireless transceiver circuit and the antenna that instruct the identified external

device(s) to perform the identified task(s).

2. The wireless control device as recited in claim 1, wherein the one or more sensors comprise
an air quality sensor, an ambient light sensor, a temperature sensor, a humidity sensor, a proximity

sensor, a motion sensor, a sound sensor or a combination thereof.

3. The wireless control device as recited in claim 1, further comprising a real time clock, a

memory and one or more LED indicators communicably coupled to the processor.

4. The wireless control device as recited in claim 1, further comprising an external control
device communicably coupled to the processor of the wireless control device via the wireless
transceiver circuit and antenna, wherein the external control device provides one or more user

interface screens that create and store the pre-defined actions.

5. The wireless control device as recited in claim 1, wherein the processor further executes a
time division multiplexing or pulsed sense mechanism to activate and deactivate the one or more

SCNSOrs.

6. The wireless control device as recited in claim 1, wherein the one or more switches comprise
a push pull switch, a toggle switch, a push button switch, a rotary switch, a resistive/capacitive

switch, or a combination thereof.

7. The wireless control device as recited in claim 1, further comprising a housing in which the
power source, the one or more sensors, the one or more switches, the wireless transceiver circuit, the

antenna and the processor are disposed.
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8. The wireless control device as recited in claim 7, wherein the housing is substantially square

having rounded corners, sloped sides and a substantially flat top having rounded sides.

9. The wireless control device as recited in claim 8, wherein the one or more switches comprise
four switches, each switch is disposed below the substantially flat top proximate to each rounded
corner, and each switch is activated by touching or depressing an arca of the substantially flat top

proximate to the switch.

10. The wireless control device as recited in claim 8, wherein the housing comprises:
a base plate;
an outer ring attached to the base plate;
an electronic board disposed within the outer ring and attached to the base plate;
a top cover disposed over the outer ring and attached to the base plate; and
wherein the power source, the one or more sensors, the one or more switches, the wireless

transceiver circuit, the antenna and the processor are attached to the electronic board.

11. A method for controlling one or more external devices comprising:

providing a wireless control device comprising a housing, a power source disposed in the
housing, one or more sensors disposed on or within the housing, one or more switches disposed on or
within the housing, a wireless transceiver circuit disposed within the housing, an antenna disposed on
or within the housing and connected to the wireless transceiver circuit, a processor disposed within
the housing and communicably coupled to the power source, the one or more sensors, the one or more
switches, and the wireless transceiver circuit;

receiving a data from the one or more sensors or the one or more switches;

determining a pre-defined action associated with the data that identifies the one or more
external devices and one or more tasks using the processor; and

transmitting one or more control signals via the wireless transceiver circuit and the antenna

that instruct the identified external device(s) to perform the identified task(s).

12. The method as recited in claim 11, further comprising defining the one or more switches and
the pre-defined action associated with the data that identifies the one or more external devices and

ong or more tasks using the processor.

13. The method as recited in claim 11, further comprising reducing a power consumption by time

multiplexing an activation and deactivation of the one or more sensors.
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14. The method as recited in claim 11, further comprising activation the one or more sensors

whenever a command 1s received via the wireless transceiver circuit and the antenna.

15. The method as recited in claim 11, further comprising activating the one or more sensors

based an input received from the one or more switches.

16. The method as recited in claim 11, wherein the one or more sensors comprise at least a first
sensor and a second sensor, and further comprising activating the second sensors based an input

recelved from the first sensor.

17. The method as recited in claim 11, further comprising configuring the one or more switches

to recognize one or more patterns.

18. The method as recited in claim 11, further comprising activating the one or more sensors

based on a real time clock or clock/timer based program.

19. The method as recited in claim 11, further comprising configuring the one or more switches

using a user interface communicably coupled to the processor.

20. The method as recited in claim 11, wherein the one or more external devices comprise a
lighting device, and further comprising measuring an ambient light intensity and/or color using the
one or more sensors, and the identified task(s) comprise changing a light intensity and/or color from

the lighting device.

21. The method as recited in claim 11, further comprising sending a date and/or time update to

the one or more external devices via the wireless transceiver circuit and the antenna.

22. The method as recited in claim 21, wherein the date and/or time update synchronizes a clock

in the one or more external devices with the wireless control device.

23. The method as recited in claim 11, wherein the one or more sensors comprise a clock and at
least one of a GPS sensor, an occupancy sensor, a light and/or color sensor or a sound sensor, and the
pre-defined action comprises a computer program that causes the processor to send one or more

commands to the one or more external devices via the wireless transceiver circuit and the antenna.

24, The method as recited in claim 11, further comprising resetting the wireless control device

using a timer and memory functions.

25. The method as recited in claim 11, further comprising turning a computer program ON using

a timer and memory functions.
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26. The method as recited in claim 11, wherein one or more switches wherein the one or more
sensors comprise an air quality sensor, an ambient light sensor, a temperature sensor, a humidity

sensor, a proximity sensor, a motion sensor, a sound sensor, or a combination thereof.

27. The wireless control device as recited in claim 11, further comprising a real time clock, a

memory and one or more LED indicators communicably coupled to the processor.

28. The wireless control device as recited in claim 11, further comprising an external control
device communicably coupled to the processor of the wireless control device via the wireless
transceiver circuit and antenna, wherein the external control device provides one or more user

interface screens that create and store the pre-defined actions.

29. The wireless control device as recited in claim 11, wherein the processor further executes a
time division multiplexing or pulsed sense mechanism to activate and deactivate the one or more

SCNSOrs.

30. The wireless control device as recited in claim 11, wherein the one or more switches
comprise a push pull switch, a toggle switch, a push button switch, a rotary switch, a

resistive/capacitive switch, or a combination thereof.
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AMENDED CLAIMS
received by the International Bureau on 16 December 2016 (16.12.2016)

WHAT IS CLAIMED IS:

1. A wireless control device comprising:

a power source;

one or MOore Sensors;

one or more switches;

areal time clock;

a wireless transceiver circuit;

an antenna connected to the wireless transceiver circuit;

a processor communicably coupled to the power source, the one or more sensors, the one or
more switches, the real time clock and the wireless transceiver circuit, wherein the processor receives a
data from the one or more sensors or the one or more switches, determines a pre-defined action
associated with the data that identifies one or more external devices and one or more tasks, and
transmits one or more control signals via the wireless transceiver circuit and the antenna that

mstruct the identified external device(s) to perform the identified task(s).

2. The wireless control device as recited in claim 1, wherein the one or more sensors
comprise an air quality sensor, an ambient light sensor, a temperature sensor, a humidity

sensor, a proximity sensor, a motion sensor, a sound sensor or a combination thercof.

3. The wireless control device as recited in claim 1, further comprising a memory and one or

more LED indicators communicably coupled to the processor.

4. The wireless control device as recited in claim 1, further comprising an external control
device communicably coupled to the processor of the wireless control device via the wireless
transceiver circuit and antenna, wherein the external control device provides one or more user

mterface screens that create and store the pre-defined actions.

5. The wireless control device as recited in claim 1, wherein the processor further executes a
time division multiplexing or pulsed sense mechanism to activate and deactivate the one or more

SCNSOrs.

6. The wireless control device as recited in claim 1, wherein the one or more switches comprise
apush pull switch, a toggle switch, a push button switch, a rotary switch, a resistive/capacitive

switch, or a combination thereof.

7. The wireless control device as recited in claim 1, further comprising a housing in which the
power source, the one or more sensors, the one or more switches, the wireless transceiver circuit, the

antenna and the processor are disposed.
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8. The wireless control device as recited in claim 7, wherein the housing is substantially square

having rounded corners, sloped sides and a substantially flat top having rounded sides.

9. The wireless control device as recited in claim 8, wherein the one or more switches comprise
four switches, each switch is disposed below the substantially flat top proximate to each rounded
comer, and each switch is activated by touching or depressing an area of the substantially flat top

proximate to the switch.

10. The wireless control device as recited in claim 8, wherein the housing comprises:
a base plate;
an outer ring attached to the base plate;
an electronic board disposed within the outer ring and attached to the base plate;
a top cover disposed over the outer ring and attached to the base plate; and
wherein the power source, the one or more sensors, the one or more switches, the wireless

transceiver circuit, the antenna and the processor are attached to the electronic board.

11. A method for controlling one or more external devices comprising:

providing a wireless control device comprising a housing, a power source disposed in the
housing, one or more sensors disposed on or within the housing, one or more switches disposed on or
within the housing, a wireless transceiver circuit disposed within the housing, an antenna disposed on
or within the housing and connected to the wireless transceiver circuit, a processor disposed within
the housing and communicably coupled to the power source, the one or more sensors, the one or more
switches, and the wireless transceiver circuit;

receiving a data from the one or more sensors or the one or more switches;

determining a pre-defined action associated with the data that identifies the one or more
external devices and one or more tasks using the processor; and

transmitting one or more control signals via the wireless transceiver circuit and the antenna

that instruct the identified external device(s) to perform the identified task(s).

12. The method as recited in claim 11, further comprising defining the one or more switches and
the pre-defined action associated with the data that identifies the one or more external devices and

one or more tasks using the processor.

13. The method as recited in claim 11, further comprising reducing a power consumption by time

multiplexing an activation and deactivation of the one or more sensors.

26
AMENDED SHEET (ARTICLE 19)



10

15

20

25

30

WO 2017/007963 PCT/US2016/041388

14. The method as recited in claim 11, further comprising activating the one or more sensors

whenever a command is received via the wireless transceiver circuit and the antenna.

15. The method as recited in claim 11, further comprising activating the one or more sensors

based an input received from the one or more switches.

16. The method as recited in claim 11, wherein the one or more sensors comprise at least a first
sensor and a second sensor, and further comprising activating the second sensors based an input

received from the first sensor.

17. The method as recited in claim 11, further comprising configuring the one or more switches

to recognize one or more patterns.

18. The method as recited in claim 11, further comprising activating the one or more sensors

based on a real time clock or clock/timer based program.

19. The method as recited in claim 11, further comprising configuring the one or more switches
using a user interface communicably coupled to the processor, wherein the user interface is displayed

on the device or on anther device communicably coupled to the device.

20. The method as recited in claim 11, wherein the one or more external devices comprise a
lighting device, and further comprising measuring an ambient light intensity and/or color using the
one or more sensors, and the identified task(s) comprise changing a light intensity and/or color from

the lighting device.

21. The method as recited in claim 11, further comprising sending a date and/or time update to

the one or more external devices via the wireless transceiver circuit and the antenna.

22. The method as recited in claim 21, wherein the date and/or time update synchronizes a clock

in the one or more external devices with the wireless control device.

23. The method as recited in claim 11, wherein the one or more sensors comprise a clock and at
least one of a GPS sensor, an occupancy sensor, a light and/or color sensor or a sound sensor, and the
pre-defined action comprises a computer program that causes the processor to send one or more

commands to the one or more external devices via the wireless transceiver circuit and the antenna.

24, The method as recited in claim 11, further comprising resetting the wireless control device

using a timer and memory functions.

25. The method as recited in claim 11, further comprising turning a computer program ON using

a timer and memory functions.
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26. The method as recited in claim 11, wherein the one or more sensors comprise an air
quality sensor, an ambient light sensor, a temperature sensor, a humidity sensor, a proximity

sensor, a motion sensor, a sound sensor, or a combination thereof.

27. The method as recited in claim 11, further comprising a real time clock, a memory and

one or more LED indicators communicably coupled to the processor.

28. The method as recited in claim 11, further comprising an external control device
communicably coupled to the processor of the wireless control device via the wireless transceiver
circuit and antenna, wherein the external control device provides one or more user interface

screens that create and store the pre-defined actions.

29. The method as recited in claim 11, wherein the processor further executes a time division

multiplexing or pulsed sense mechanism to activate and deactivate the one or more sensors.

30. The method as recited in claim 11, wherein the one or more switches comprise a push pull
switch, a toggle switch, a push button switch, a rotary switch, a resistive/capacitive switch, or a

combination thereof.

31. The method as recited in claim 13, wherein time multiplexing the activation and deactivation
of the one or more sensors comprises:

(a) activating the one or more sensors for a first time period and reading the data from the
one or more Sensors;

(b) deactivating the one or more sensors for a second time period; and

repeating steps (a) and (b).
32. The method as recited in claim 31, further comprising adjusting the first timer period, the

second time period or both time periods.

33. The method as recited in claim 19, further comprising a graphical representation of the one
or more switches along with one or more program parameters and the pre-defined action using the

user interface.

34, The method as recited in claim 11, further comprising creating the pre-defined action
associated with the data, and selecting the one or more external devices and defining the one or more

tasks using a user interface communicably coupled to the processor.

35. The method as recited in claim 34, further comprising displaying the pre-defined action, the

identified external devices and the one or more tasks using the user interface.
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36. The method as recited in claim 34, wherein the data comprises a time, a time period, a day of

a week, a specific date and/or a sensor data.

37. A method for resetting a device comprising:

providing the device having a counter or timer, a memory and a processor communicably
coupled to the counter or timer and the memory;

(a) determining a count based on the counter or a time based on the timer;

(b) flagging a first defined memory location when the count or time reaches a first milestone;

(¢) un-flagging the first defined memory location when the count or time reaches a second
milestone;

(d) turning the device OFF and then ON again;

(e) repeating steps (a) through (d) when the first defined memory location is not flagged;

(f) determining the count based on the counter or the time based on the timer;

(g) flagging a second defined memory location when the count or time reaches the first
milestone;

(h) un-flagging the second defined memory location when the count or time reaches the
second milestone;

(1) turning the device OFF and then ON again;

(j) repeating steps (a) through (1) when the first defined memory location is not flagged or
the second defined memory location is not flagged;

(k) determining the count based on the counter or the time based on the timer;

(1) flagging a third defined memory location when the count or time reaches the first
milestone;

(m) un-flagging the third defined memory location when the count or time reaches the
second milestone;

(n) turning the device OFF and then ON again;

(o) repeating steps (a) through (n) when the first defined memory location is not flagged or
the second defined memory location is not flagged or the third defined memory location is not
flagged; and

(p) resetting the device.

38. The method as recited in claim 37, further comprising repeating the determining, flagging,

un-flagging, turning an repeating steps for one or more additional defined memory locations.
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39. A method for resetting a device comprising:

providing the device having a counter or timer, a memory and a processor communicably
coupled to the counter or timer and the memory;

selecting a first milestone, a second milestone, one or more defined memory locations or
other operational parameters using a user interface communicably coupled to the device;

for each of the defined memory locations:

(a) determining a count based on the counter or a time based on the timer;

(b) flagging the defined memory location when the count or time reaches the the first
milestone;

(¢) un-flagging the first defined memory location when the count or time reaches the second
milestone;

(d) turning the device OFF and then ON again;

(e) repeating steps (a) through (d) when the defined memory location is not flagged or any
previous defined memory locations are not flagged;

repeating steps (a) through (¢) until all the defined memory locations have been used and are
flagged; and

resetting the device.

40. A method for turning a program ON comprising:

providing a device having a counter or timer, a memory and a processor communicably
coupled to the counter or timer and the memory, wherein the program causes the processor to
perform execute one or more commands when the program is ON;

(a) determining a count based on the counter or a time based on the timer;

(b) flagging a first defined memory location when the count or time reaches a first milestone;

(¢) un-flagging the first defined memory location when the count or time reaches a second
milestone;

(d) repeating steps (a) through (c) when the first defined memory location is not flagged;

(e) determining the count based on the counter or the time based on the timer;

(f) flagging a second defined memory location when the count or time reaches the first
milestone;

(2) un-flagging the second defined memory location when the count or time reaches the
second milestone;

(h) turning the device OFF and then ON again;

(1) repeating steps (a) through (h) when the first defined memory location is not flagged or

the second defined memory location is not flagged; and
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turning the program ON.

41. The method as recited in claim 40, further comprising repeating the determining, flagging,

un-flagging, turning an repeating steps for one or more additional defined memory locations.

42. A method for turning a program ON comprising;

providing a device having a counter or timer, a memory and a processor communicably
coupled to the counter or timer and the memory, wherein the program causes the processor to
perform execute one or more commands when the program is ON;

selecting the program, a first milestone, a second milestone, one or more defined memory
locations or other operational parameters using a user interface communicably coupled to the device;
for each of the defined memory locations:

(a) determining a count based on the counter or a time based on the timer;

(b) flagging the defined memory location when the count or time reaches the the first
milestone;

(¢) un-flagging the first defined memory location when the count or time reaches the second
milestone;

(d) turning the device OFF and then ON again;

(e) repeating steps (a) through (d) when the defined memory location is not flagged or any
previous defined memory locations are not flagged;

repeating steps (a) through (¢) until all the defined memory locations have been used and are
flagged; and

turning the program ON.
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