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Claims

Accused Instrumentality

[1.0] An occupancy response
system with a central control
device adapted to control space
conditioning equipment affecting
a conditioned space, the central
control device located at a single
physical location in one of
multiple rooms comprising the
conditioned space, where remote
sensors are located in physical
locations substantially apart from
the central control device, the
improvement comprising:

The Ecobee Smart Thermostat includes an “occupancy response system with a central control
device adapted to control space conditioning equipment affecting a conditioned space, the
central control device located at a single physical location in one of multiple rooms comprising
the conditioned space, where remote sensors are located in physical locations substantially
apart from the central control device,” as recited in claim 1 of the ‘437 Patent.

As one non-limiting example, The Ecobee Smart Thermostat comprises a thermostat system for
controlling HVAC systems, which includes an occupancy response system with remote

SENSOrs.

ON SALE

$199.99 szses0

SmartThermostat
with voice control

Kkkkh 47 (709)

Learns and adapts to your
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SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

v Helps balance your home's temperature.

v Control straight from the app or your smart home assistant.

Explore more
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https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

Seamless setup -

Compatible with most HVAC systeme

ecobee thermostats work with radiant heating systems,
multistage, and dual-fuel heat pumps. Use the Thermostat
Compatibility Checker or reach out to our support team at
1-877-932-6233.

Industry-leading reliability

ecobee thermostats are powered by a dedicated 24VAC power
supply using a Common wire (or C wire) for consistent
performance, even in the coldest weather. The included Power
Extender Kit allows for installation in most homes without

a C wire.

Supports HVAC accessories
Compatible with HYAC accessories, including humidifiers,
dehumidifiers, HRVs, and ERVs to give you ultimate control over

your home's comfort.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

[1.1] A) two or more The Ecobee Smart Thermostat comprises two or more environmental sensors adapted to
environmental sensors adapted to | measure a local environmental condition and generate signals indicating its value.
measure a local environmental
condition and generate signals Specifically, the Ecobee Smart Thermostat comprises multiple environmental sensors (i.e.,
indicating its value; thermostat Humidity, Occupancy, and Proximity sensors), as outlined below, which provides
an electrical signal indicative of the temperature of the conditioned space.
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Thermostat sensors Temperaturs

Humidity
Occupancy

Proximity

eco+ features -

What is eco+?

eco+ is a free upgrade for SmartThermostat with voice control. It
works in the background to deliver maximum energy efficiency
and comfort with minimal effort. Learn more about eco+.

Schedule Assistant
Learns your routine and recommends changes to your thermostat
schedule to better match it.

Smart Home & Away

Uses SmartThermostat’s built-in occupancy sensor to
automatically adjust the temperature for energy savings when
you leave home and restore your comfort settings when you
return.

Follow Me
Detects which rooms are in use and adjusts the temperature
accordingly for comfort in those spaces.

Feels Like

Takes indoor humidity levels into account to ensure your home is
energy efficient and always feels like the temperature you've set,
no matter the humidity.

Time of Use

Intelligently preheats or precools your home when electricity is
cheaper and reduces usage when it's expensive, saving you
money and using cleaner energy.?

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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SENSIRION

Datasheet SHTC3
Humidity and Temperature Sensor IC

= Best performance-to-price ratic

Fully calibrated and reflow solderable
Ultra-low power consumption

Power-up and measurement within 1 ms
Broad supply voltage range of 1.62 V to 3.6 V
Ultra-small DFN package: 2 * 2 x 0.75 mm3
Typical accuracy: +2 %RH and +0.2 °C

Product Summary

The SHTC3 is a digital humidity and temperature sensor
designed especially for high-volume consumer electronics
applications. This sensor is strictly designed to overcome
conventional limits for size, power consumption, and
performance to price ratio in order to fulfill current and
future requirements. Sensirion's CMOSens® technology
offers a complete sensor system on a single chip,
consisting of a capacitive humidity sensor, a bandgap
temperature sensor, analog and digital signal processing,
AD converter, calibration data memory, and a digital
communication interface supporting I?C fast mode. The
ultra-small, 2 x 2 x 0.75 mm® DFN package enables
applications in even the most limited of spaces.

Benefits of Sensirion’s CMOSens® Technology

= High reliability and long-term stability

= Industry-proven technology with a track record of more
than 15 years

= Designed for mass production

= Optimized for lowest cost

= High signal-fo-noise ratio

Contents of this Data Sheet
1 Humidity and Temperature Sensor

Electrical Specifications..
Timing Specifications ..
Interface Specifications ..
Operation and Commu
Quality .

S3SuNori

0~ o ;W

S
Ordering Information....................cccccooccces

The sensor covers a humidity measurement range of 0 to
100 %RH and a temperaiure measurement range of -
40°C to 125 *C with a typical accuracy of +2 %RH and
+0.2°C. The broad supply voltage of 1.62 V to 3.6 V and
an energy budget below 1 pJ per measurement make the
SHTC3 suitable for mobile or wireless applications
powered by batteries. With the industry-proven quality and
reliability of Sensirion’s humidity and temperature sensors
and constant accuracy over a large measurement range,
the SHTC3 offers best performance-to-price ratio. Tape
and reel packaging together with suitability for standard
SMD assembly processes make the SHTC3 predestined
for high-volume applications.

9 Technical Drawings
10 Further Information.....

Block diagram

Figure 1 Functional block diagram of the SHTC3,

WWW_SENSirion.com Version 0.3 - October 2017 113
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[1.2] B) two or more occupancy
sensors adapted to detect
occupancy of space around an
environmental sensor and

The Ecobee Smart Thermostat comprises two or more occupancy sensors adapted to detect
occupancy of space around an environmental sensor and generate signals indicating occupancy.
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generate signals indicating
occupancy;

Specifically, the Ecobee Smart Thermostat comprises a central device (i.e., thermostat) and a
remote sensor, each of which comprises an occupancy sensor which detects occupancy in the
space xvhere the sensors are located.
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with voice control
*kkkh 47 (709)

Learns and adapts to your
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What thermostats are compatible with these smart features?

e Smart Home and Away is available on Smart Thermostat Premium, Smart Thermostat Enhanced,
SmartThermostat with voice control, ecobee4, and ecobee3 out of the box, as these thermostats have a
built-in occupancy sensor. With the ecobee3 lite, Smart Home and Away can be used once a
SmartSensor or Room Sensor is paired with the thermostat.

» Follow Me can be enabled once you pair a SmartSensor or Room Sensor with your ecobee thermostat.
For the ecobee3 Lite, two sensors must be paired to enable this feature.

Smart Home and Away

By using the occupancy information reported by your ecobee thermostat's built-in occupancy sensor and
the sensors paired with your ecobee, Smart Home and Away tracks your household's comings and goings to
set the temperature for comfort or energy savings.

https://support.ecobee.com/s/articles/Smart-Home-Smart-Away-and-Follow-Me-Features
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SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

<

Helps balance your home's temperature.

v Control straight from the app or your smart home assistant.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

For ecobee3, ecobee3 lite, ecobee4

Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat
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[1.4] C) either the central control
device and one or more of the
remote sensors or two or more of
the remote sensors each comprise
an environmental sensor and an
occupancy sensor;

The Ecobee Smart Thermostat comprises either the central control device and one or more of
the remote sensors or two or more of the remote sensors each comprise an environmental
sensor and an occupancy sensor.

Here, the Ecobee Smart Thermostat comprises a central device (i.e. thermostat) and a remote
sensor, each of which comprise an environmental sensor and an occupancy sensor as outlined
below.
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Smart Thermostat
with voice control
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Learns and adapts to your
schedule and delivers comfort
where it counts with included
SmartSensor.

Add to cart B

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor inthe
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

v Helps balance your home's temperature.

v Control straight from the app or your smart home assistant.

Explore more

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

Compatibility

Sensors

Smart Thermostat Premium

Smart Thermostat Enhanced
SmartThermostat with voice control
ecobeed

ecobee3 lite

ecobee3

ecobee SmartCamera™

*To support ecobee home monitoring (subscription
required)

Temperature

Qccupancy

13
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https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/#Features-
and-Specs

For ecobee3, ecobee3 lite, ecobee4

These thermostats are compatible with our ecobee Room Sensors. You can pair up to 32 wireless
Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/VViewing-remote-sensors-connected-to-a-thermostat

14

PETITIONER ECOBEE
EX. 1016


https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat

Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1

Product: EB-STATES5-01

Claims

Datasheet SHTC3
Humidity and Temperature Sensor IC

Best performance-to-price ratio
Fully calibrated and reflow solderable
Ultra-low power consumption

Ulra-small DFN packa
Typical accuracy: 2 %

Product Summary

Power-up and measurement within 1 ms
Broad supply voltage range of 1.62V t0 3.6 V
2x2x0.75mm3

Hand +0.2 °C

Accused Instrumentality

Photos of Ecobee Smart Thermbstat

SENSIRION

The sensor i

The SHTC3 i a digital humidity
designed especialy or high-volume consumer electronics
appications. This sensor is sty designed to overcome
conventional limits for size, power consumption, and
performance to price rato i order fo fulfil curent and
fulure requirements. Sensiion's CMOSens® technalogy

e sensor system on a single chp,
consising of a capeciive huidity sensor, a bandgap

100 %RH and a temperature measurement range of -
40°C to 125 °C with a typical accuracy of +2 %RH and
202°C. The brozd supply voliage of 162V 10 36 V and
an energy budget below 1 pJ per mezsurement make the
SHTC3  suable for mobie o wirless applcations.
powered by bateres. Wit th industy-proven qualty and
eliabiity o Sensiion's humidy and temperature sensors.

and

AD converter, caliration data memry, and a digital
communicaion ineface supporing FC fast made. The
ulra:smal, 2 x 2 x 0.75 mm? DFN package enables

the SHTC3 offers best performance-to-prie rato. Tape.
and reel packaging together with suiabily for standerd
‘SMD assembly processes make the SHTC3 predsstined

Benefis of Sensirion’s CMOSens® Technology

= High relabilty and long-term stabilty

= Industry-proven technology wit a rack record of more:
than 15 years

= Designed for mass production

= Optimized forlowest cost

= High signako-noise rato

9 Technical Drawings 1
10 Further Information 12
Block diagram

Contents of this Data Sheet
1 Humidity and Temperature Sensor
SPEfCalOns............... 2
2 Electical Specificat 4
s ¥
4 Interface Specifications 7
5 Operation and Communication 7
6 QUMY A
7 ing and Traceabilty 10
8 Ordering Information. 10
Figure 1 Funclioaltock dagram o e SHTCS.
wwnsenson com Verson 03 - Octcber 2017 3
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[1.5] D) a central processor for
the central control device
including:

The Ecobee Smart Thermostat comprises a central processor for the central control device.

Specifically, the Ecobee Smart Thermostat comprises a 1.5GHz quad-core Cortex A35
processor as outlined below.
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Proceszor & memaory 1.53GHz quad-cors Cortex A35 proceseor

4GB Flash (s MMC)
312ME DDRS RAM

Thermostat sensors Temperaturs
Humidity
Occupancy
Proscimity
https.//www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

2
d
£l

TN 2y mm

P31 m

~
”m

hotos of Ecobee Smart Thermostat

R36

1
h!":'v

4 iy
aan -

17

PETITIONER ECOBEE
EX. 1016


https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

[1.6] 1) a central processing unit;

The Ecobee Smart Thermostat’s central control device comprises a central processing unit.

Specifically, the Ecobee Smart Thermostat comprises a 1.5GHz quad-core Cortex A35

processor as outlined below.

5GHz quad-cors C A35 processor
Processor & memory 1.3GHz quad-core Cortex A33 proceseo

4GE Flash (aMMC)

312ME DDR4 RAM

Thermostat sensors Bmperaturs
Humidity
Occupancy

Proaximity

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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hotos of Ecobee Smart Thermostat

MT8167A

The MediaTek MT8167 is a cutting-edge tablet SoC built for all-day, high-
speed performance with great power efficiency. Itis a highly-integrated
two-chipset package, needing only AP and a PMIC unit, greatly
simplifying tablet design development and time to market.

Movies, Internet browsing, and application use are made seamless and
responsive thanks to the 64-bit Quad-core processing using four, 64-bit
ARM Cortex-A35 cores and an Imagination PowerVR GE8300

GPU. Versus the ARM Cortex-A53, the new Cortex-A35 consumes up to
32% less battery power, allowing users to play, work or browse even
longer.

The MT8167 provides support for fast DDR4 memory, USB Type-C
connectivity and incorporates MiraVision, a leading MediaTek display
enhancement technology.

The MTB167 platform is available in two versions, A and B. The MTB167A
provides slightly higher processing and graphics performance specs,
with the biggest difference being support for 1080p video decoding at
60fps (up from 30fps in the MT8167B) and support for a Full HD+
(1920x1200)

AGPS and 802.11ac module (MT6630) can easily be incorporated into the
package, providing flexibility for manufactures in their designs and
goals.

https://www.mediatek.com/products/tablets/mt8167a
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[1.7] 2) a real time clock;

The Ecobee Smart Thermostat’s central control device comprises a real time clock.

Specifically, the Ecobee Smart Thermostat uses an internet connection to set the date and time
settings during initial installation. Furthermore, the set time is used in various other programs.

How Do Date & Time Settings Work on My ecobee Smart Thermostat?

Your ecobee Smart Thermostat's date and time settings were automatically
configured when your thermostat was installed and set up for the first time. During the
initial registration process, you will be asked to select the country/region in which you
reside. This information allows your Smart Thermostat to use its internet connection to
determine the date and time settings for the particular country/region you've selected.
For this reason, there are no manual date and time adjustments needed or offered on
your ecobee Smart Thermostat.

What Changes to Date & Time Settings Can | Make?

The date and time settings that your ecobee Smart Thermostat use are automatically
set via the internet. As such, there are a limited set of date and time options available
to you. These include:

« Time Format: Choose to display the time in a 12 hour or 24 hour format.
« Country/Region: Specify the country/region where you reside, so your ecobee
device can determine the proper date & time via the internet.

Because date and time settings are tied to your ecobee account, the settings you will
have access to will depend on where you are attempting to make changes from:

https://www.techsolutions.support.com/how-to/how-to-set-the-date-and-time-on-an-ecobee-
thermostat-12344
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[1.8] 3) a memory coupled to said | The Ecobee Smart Thermostat’s central control device comprises a memory coupled to said
central processing unit for storing | central processing unit for storing a central control program and data, said data including a least

a central control program and one of the values of the environmental conditions sensed by the environmental sensors.
data, said data including at least
one of the values of the Specifically, the Ecobee Smart Thermostat’s central control device comprises a memory that is

environmental conditions sensed | coupled to the central processing and is used to store program data information gained from the
by the environmental sensors; and | environmental sensors (i.e. temperature and occupancy).

Processor & memory 1.5GHz quad-core Cortex A35 processor
4GB Flagh (s MMC)
512MBE DDR4 RAM
Thermostat sensors Temperature
Humidity
Occupancy

Proximiny

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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3.3. esMMC" Device Overview

The esMMC™ device transfers data via a configurable number of data bus signals. The communication
signals are:

3.3.1 Clock (CLK)

Each cycle of this signal directs a one bit transfer on the command and either a one bit (1x) or a
two bits transfer (2x) on all the data lines. The frequency may vary between zero and the maximum
clock frequency.

332 DataStrobe(DS)

This signal is generated by the device and used for output in HS400 mode. The frequency of this
signal follows the frequency of CLK. For data output each cycle of this signal directs two bits
transfer(2x) on the data - one bit for positive edge and the other bit for negative edge. For CRC
status response output and CMD response output(enabled only HS400 enhanced strobe mode),
the CRC status is latched on the positive edge only, and don't care on the negative edge.

3.3.3 Command (CMD)

This signal is a bidirectional command channel used for Device initialization and transfer of
commands. The CMD signal has two operation modes: open-drain for initialization mode, and
push-pull for fast command transfer. Commands are sent from the esMMC™ host controller to the
esMMC"™ Device and responses are sent from the Device to the host.

3.3.4 Input/Outputs (DAT0-DAT?7)

These are bidirectional data channels. The DAT signals operate in push-pull mode. Only the Device
or the host is driving these signals at a time. By default, after power up or reset, only DATO is used
for data transfer. A wider data bus can be configured for data transfer, using either DAT0-DAT3 or
DAT0-DAT7, by the esMMC™ host controller. The esMMC™ Device includes internal pull-ups for
data lines DAT1-DAT7. Immediately after entering the 4-bit mode, the Device disconnects the
internal pull ups of lines DAT1, DATZ2, and DAT3. Correspondingly, immediately after entering to
the 8-bit mode the Device disconnects the internal pull-ups of lines DAT1-DAT7.
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https://datasheet.lcsc.com/szlcsc/2006081033 Kingston-Technology-EMMC04G-M627-
A01 C577446.pdf
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https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat

[1.9] 4) an input/output unit
coupled to the central processing
unit, to the space conditioning
equipment for issuing control
signals thereto, and to a reception
interface adapted to receive
signals representing
environmental conditions at a
remote sensor;

The Ecobee Smart Thermostat’s central control device comprises an input/output unit coupled
to the central processing unit, to the space conditioning equipment for issuing control signals

thereto, and to a reception interface adapted to receive signals representing environmental
conditions at a remote sensor.

Specifically, the Ecobee Smart Thermostat’s central control device comprises an I/O unit

coupled to the processor. On information and belief, the 1/0 receives and sends data from the
variety of thermostat sensors, the LCD interface screen, the remote wireless sensors, and the

space condition equipment.
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Touch Screen

Your ecobeed has a touch screen, similar to that used in
smartphones and tablets.

Touch items to select or activate them. For
menus with a >, this will expand the menu to
display additional options or submenus.

I Swipe up and down to display additional
r \?D information. Swiping on a temperature bar will
O

also adjust the settings up or down.

Swipe left and right to scroll horizontal lists that
contain multiple items to choose from.

Exit orgo To exit a submenu, touch (
back To close the main menu, touch V.
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Display 3.5 in. full-coler LCD touchecreen
320 x 480 pixel dieplay

Dimensions Thermostat SmartSensor
Height: 109 mm {4.29 Height: 40 mm (1.6 in.}
in}
With stand: 50 mm (2
Width: 109 mm (4.29 in}
in}

Width: 40 mm (1.6 in.}
Depth: 25.6 mm (1in.}
Depth: 26 mm (1 in)

Trim plats

Power Bxtender Kit®
Height: 158.6 mm (6.2
in) Length: 62 mm (2.4 in}
Width: 158.6 mm (6.2 Width: 62 mm (2.4 in.}
inJ Depth: 23 mm (0.9 in.)

Depth: 87 mm (0.3 in.)
= mm 03] tonal for installation

Colors Black front, white sides and back

Processor & memory 1.5GHz quad-core Cortex A35 processor
4GB Flash (sMMC}
512MB DOR4 RAM

Thermostat senscrs Temperaturs
Humidity
Occupancy
Proximity
Voice & audio Built-in Alaxa Voice Sarvice

Built-in microphones
Built-in speaker

Far-fisld voice recognition

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

RTU 333 Hallway

70 £4
Occupied Unoccupied

42%

Foyer Garage

fr4

Unoccupied Unoccuped

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat

[1.10] E) a remote processor for
each of the remote sensors
including a central processing
unit, a real time clock, a memory
coupled to said central processing
unit for storing a transmission
control program, and an
input/output unit coupled to the
central processing unit and to a
transmissions interface adapted to
send to the central control device
signals representing
environmental conditions from a

The Ecobee Smart Thermostat comprises a remote processor for each of the remote sensors
including a central processing unit, a real time clock, a memory coupled to said central
processing unit for storing a transmission control program, and an input/output unit coupled to
the central processing unit and to a transmissions interface adapted to send to the central
control device signals representing environmental conditions from a coupled environmental
sensor.

Specifically, the Ecobee Smart Thermostat’s remote sensor, on information and belief,
comprises a remote processor including a CPU, real time clock, a memory coupled to the CPU,
and an 1/0 coupled to the central processing unit (i.e. thermostat) and to a transmission
interface adapted to send out the central control device signals representing environmental
conditions from a coupled environmental sensor (i.e. temperature and occupancy).
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

coupled environmental sensor;
and

8 "A9d4 SL000-SLT
Teo o1ceecec

Ish‘ofosof the Ecobeé SumartSensor
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

! !x/s
cc310 INSTRUMENTS

Ly 20 sewe 8 com

1.4 Functional Block Diagram
Figure 1-1 shows a block diagram for the CC1310 device.

RF core
Y, ADC
"‘ ADC

Cortex®-M3 as Digital PLL
DSP Modem

Main CPU:

4-KB

ARM® SRAM

2KB SRAM

Copope © 2018 Tenas Inabumorts Incorperated
Figure 1-1, CC1310 Block Diagram

https://www.ti.com/lit/ds/symlink/cc1310.pdf?ts=1683290929819

) Temperature and occupancy
=) detection

Follow Me mode for comfort that
stays with you

@ ®

Saves energy when you're away

Wirelessly connects to all ecobee
devices

.,))

No wires. Installs in seconds

C)
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1

Product: EB-STATE5-01

https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/

Occupancy and Temperature detection

Detects both temperature and occupancy and communicates those readings to the
thermostat.

QOccupancy detection uses infrared technology to detect body heat signatures.

Occupancy is based on a person's continued presence within a SmartSensor’s viewing angle
-not merely motion detection. The more time you spend in front of a particular sensor, the

more weight your ecobee assigns to that sensor's readings.

Enhanced occupancy sensor "pet immunity” to prevent false occupancy readings triggered

by our furry friends.

Communication

SmartSensor uses 915MHz radio waves-not Wi-Fi-for secure, energy-efficient
communication with your ecobee thermostat.

Range and Viewing Angle

« Range: SmartSensor can communicate with thermostat to a range of 60 ft (barriers and
obstacles such as thick walls or different floors, and other devices operating on the same
915MHz frequency, such as a baby monitor, cordless phones, etc., may lower range).

https://support.ecobee.com/s/articles/SmartSensors-FAQs-Setup-Guide-and-Troubleshooting
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Compatibility SmartThermostat with voice control
ecobeed
ecobee3 lite
ecobee3
ecobee SmartCamera*

*To support ecobee home monitoring (subscription
required)

Sensors Temperature

Occupancy

Range & connectivity Place sensors up to 60 ft from ecobee thermostat
or camera.

915MHz radio

Occupancy sensor 140° horizontal, 100° vertical

https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/ (smartsensor

2-pack specs)
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

Main Menu { Comfort Settings

| Sensors
Schedule
Comfort Settings

A Vacation

v Reminders &
> Alerts

Edit Home

© @
© -~

omeone is usually home

¥
Q 2 participatin ors >

Home Sensors

[Z Upstairs

Cancel

SmartSensors: FAQs, Setup Guide, and Troubleshooting (ecobee.com)

[1.11] F) for the central control
device or remote sensors having
environmental sensors and
occupancy sensors, their
input/output units further
including a sensor input coupled

The Ecobee Smart Thermostat comprises for the central control device or remote sensors
having environmental sensors and occupancy sensors, their input/output units further including
a sensor input coupled to an environmental sensor and an occupancy input coupled to an

occupancy sensor.
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to an environmental sensor and an
occupancy input coupled to an
occupancy sensor;

Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Here, the Ecobee Smart Thermostat (i.e. central control device) and the remote sensor have
environmental and occupancy sensors, including a sensor input coupled to the environmental
(temperature) sensor and an occupancy input coupled to the occupancy sensor as shown below.

Temperature and occupancy
= detection

Ay

Follow Me mode for comfort that
stays with you

>

@ Saves energy when you're away
~~  Wirelessly connects to all ecobee
o devices

@ No wires. Installs in seconds

TR

https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Occupancy and Temperature detection

» Detects both temperature and occupancy and communicates those readings to the
thermostat.

« Occupancy detection uses infrared technology to detect body heat signatures.

« Occupancy is based on a person’s continued presence within a SmartSensor’s viewing angle
-not merely motion detection. The more time you spend in front of a particular sensor, the
more weight your ecobee assigns to that sensor's readings.

« Enhanced occupancy sensor "pet immunity” to prevent false occupancy readings triggered
by our furry friends.

Communication

« SmartSensor uses 915MHz radio waves-not Wi-Fi-for secure, energy-efficient
communication with your ecobee thermostat.

Range and Viewing Angle

« Range: SmartSensor can communicate with thermostat to a range of 60 ft (barriers and
obstacles such as thick walls or different floors, and other devices operating on the same
915MHz frequency, such as a baby monitor, cordless phones, etc., may lower range).

https://support.ecobee.com/s/articles/SmartSensors-FAQs-Setup-Guide-and-Troubleshooting
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims Accused Instrumentality

Compatibility SmartThermostat with voice control
ecobeed
ecobee3 lite
ecobee3
ecobee SmartCamera*

*To support ecobee home monitoring (subscription
required)

Sensors Temperature

Occupancy

Range & connectivity Place sensors up to 60 ft from ecobee thermostat
or camera.

915MHz radio

Occupancy sensor 140° horizontal, 100° vertical

https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/ (smartsensor
2-pack specs)

[1.12] G) the control programs The Ecobee Smart Thermostat comprises control programs coupled to the central processing
causing a coupled central unit.

processing unit to selectively:
Specifically, the Ecobee Smart Thermostat comprises control programs stored into the memory
that cause the CPU to perform certain tasks, such as set schedules for the HVAC system.
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Display 3.5 in. full-coler LCD touchecreen
320 x 480 pixel dieplay

Dimensions Thermostat SmartSensor
Height: 109 mm {4.29 Height: 40 mm (1.6 in.}
in}
With stand: 50 mm (2
Width: 109 mm (4.29 in}
in}

Width: 40 mm (1.6 in.}
Depth: 25.6 mm (1in.}
Depth: 26 mm (1 in)

Trim plats

Power Bxtender Kit®
Height: 158.6 mm (6.2
in) Length: 62 mm (2.4 in}
Width: 158.6 mm (6.2 Width: 62 mm (2.4 in.}
inJ Depth: 23 mm (0.9 in.)

Depth: 87 mm (0.3 in.)
= mm 03] tonal for installation

Colors Black front, white sides and back

Processor & memory 1.5GHz quad-core Cortex A35 processor
4GB Flash (sMMC}
512MB DOR4 RAM

Thermostat senscrs Temperaturs
Humidity
Occupancy
Proximity
Voice & audio Built-in Alaxa Voice Sarvice

Built-in microphones
Built-in speaker

Far-fisld voice recognition

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

On the thermostat/mobile app:

Go to the schedule tab from the main menu: MAIN MENU > SCHEDULE. You will see your
schedule for the day. Tap on any of the days listed at the top to view your schedule for that specific
day.

Main Menu Schedule l\+,

Registration Th F Sa Su
2 steps left

System Slee (fromMon)

Aux

Sensors

@)
E Schedule 130 pm
[@ Comfort Settings

N .
érk-ﬁ Vacation

If you wish to change the start time of a particular activity, simply tap on the activity (Home, Away,
or Sleep) and adjust the time. The ecobee will maintain this activity/Comfort Setting until your
next scheduled activity begins.

Home Start Time (X

https://support.ecobee.co/s/articles/How-do-I-proqram-mv-scheduIe-on-mv-ecobee-

thermostat

[1.13] 1) detect occupancy or
vacancy of a nearby space from
signals from a coupled occupancy

Sensor;

The Ecobee Smart Thermostat control programs selectively detect occupancy or vacancy of a
nearby space from signals from a coupled occupancy sensor.

Here, the Ecobee Smart Thermostat comprises a central processor that can selectively detect
occupancy of a nearby space from signals from the coupled occupancy sensor as shown below.
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims Accused Instrumentality

SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

<

Helps balance your home's temperature.

AN

Control straight from the app or your smart home assistant.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

For ecobee3, ecobee3 lite, ecobee4

These thermostats are compatible with our ecobee Room Sensors. You can pair up to 32 wireless
Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

Smart Home and Smart Away X

What is it?
With Smart Home/Smart Away enabled, when your thermostat senses you're home during a
scheduled Away period or away during a scheduled Home period, it will automatically override

your schedule for comfort (Smart Home) or savings (Smart Away). So even when your schedule

changes, your ecobee knows to adjust on its own-helping you save energy and stay comfortable
Smart Home/Away works independently of the sensor participation rules you've set up for your
Comfort Settings. That's to say, it acts upon the occupancy readings from all of your sensors-not
just the ones participating in the scheduled Comfort Setting. Smart Home and Smart Away
cannot be triggered during a scheduled Sleep period

How it works

By using the occupancy information reported by your ecobee thermostat's built-in occupancy
sensor® and the Room Sensors paired with your ecobee, Smart Home/Away tracks your
household's comings and goings to set the temperature for comfort or savings

https://support.ecobee.com/s/articles/Smart-Home-Smart-Away-and-Follow-Me-Features

[1.14] 2) read current signals from
a coupled environmental sensor
and transmit them for storage in
the memory of the central control
device only if occupancy is
detected;

The Ecobee Smart Thermostat control programs selectively read current signals from a coupled
environmental sensor and transmit them for storage in the memory of the central control device
only if occupancy is detected.

Here, the Ecobee Smart Thermostat comprises a central processing unit that reads current
signals from a coupled environmental sensor (i.e. Temperature sensor) and transmits them for
storage in the memory of the central control device when occupancy is detected.
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

o Temperature and occupancy
= detection

Follow Me mode for comfort that
stays with you

@ ®

Saves energy when you’re away

Wirelessly connects to all ecobee
devices

.)))

@ No wires. Installs in seconds

‘j'-f;ﬁh

=S

3 ‘- PR "'l" ——
https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Occupancy and Temperature detection

« Detects both temperature and occupancy and communicates those readings to the
thermostat.

« Occupancy detection uses infrared technology to detect body heat signatures.

« Occupancy is based on a person's continued presence within a SmartSensor's viewing angle
—-not merely motion detection. The more time you spend in front of a particular sensor, the
more weight your ecobee assigns to that sensor's readings.

« Enhanced occupancy sensor "pet immunity” to prevent false occupancy readings triggered
by our furry friends.

Communication

« SmartSensor uses 915MHz radio waves-not Wi-Fi-for secure, energy-efficient
communication with your ecobee thermostat.

Range and Viewing Angle

« Range: SmartSensor can communicate with thermostat to a range of 60 ft (barriers and
obstacles such as thick walls or different floors, and other devices operating on the same
915MHz frequency, such as a baby monitor, cordless phones, etc., may lower range).

https://support.ecobee.com/s/articles/SmartSensors-FAQs-Setup-Guide-and-Troubleshooting
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

Smart Home and Smart Away X

What is it?
With Smart Home/Smart Away enabled, when your thermostat senses you're home during a
scheduled Away period or away during a scheduled Home period, it will automatically override

your schedule for comfort (Smart Home) or savings (Smart Away). So even when your schedule

changes, your ecobee knows to adjust on its own-helping you save energy and stay comfortable
Smart Home/Away works independently of the sensor participation rules you've set up for your
Comfort Settings. That's to say, it acts upon the occupancy readings from all of your sensors-not
just the ones participating in the scheduled Comfort Setting. Smart Home and Smart Away
cannot be triggered during a scheduled Sleep period

How it works

By using the occupancy information reported by your ecobee thermostat's built-in occupancy
sensor® and the Room Sensors paired with your ecobee, Smart Home/Away tracks your
household's comings and goings to set the temperature for comfort or savings

https://support.ecobee.com/s/articles/Smart-Home-Smart-Away-and-Follow-Me-Features

[1.15] 3) for the central control
program, calculate an average of
the received environmental sensor
values and use the average result
as a control value which is
compared with a setpoint stored in
the memory of the central control
program to determine actuation of
the space conditioning equipment.

The Ecobee Smart Thermostat control programs selectively calculate an average of the
received environmental sensor values and use the average result as a control value which is
compared with a setpoint stored in the memory of the central control program to determine
actuation of the space conditioning equipment

Here, the Ecobee Smart Thermostat comprises a central control program (System monitor
reports), which can average the received environmental sensors values and use the average
result as a control value which is compared to the setpoint stored in the memory to determine
actuation of the space conditioning equipment.
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Claims

Accused Instrumentality

Follow Me

This menu allows you to view details about your thermostat's sensor readings and participation
within comfort settings. Runtime data is reported and displayed in 5 minute intervals. The vertical
white line on the graph indicates the currently selected interval, with the timestamp shown
underneath.

In the top graph, the horizontal bars indicate the Comfort Setting at the time, as well as the
occupancy readings of the sensors at the time.

In this example, the thermostat's internal sensor (Basement) was reporting a temperature of 82F.
The SmartSensor was reading 77F. The calculated average at the time was 79F. At this time, only
the thermostat sensor was detecting occupancy.

https://support.ecobee.com/s/articles/Viewing-your-thermostat-s-HomelQ-reports

Follow Me mode questions and answers
What happens if none of the sensors participating in the active Comfort Setting report motion?

If none of your participating sensors report motion for 30 minutes, your ecobee will set the temperature
based on the average of all participating sensors (even in the Sleep Comfort Setting).

SmartSensors: FAQs, Setup Guide, and Troubleshooting (ecobee.com)

42

PETITIONER ECOBEE

EX. 1016


https://support.ecobee.com/s/articles/Viewing-your-thermostat-s-HomeIQ-reports
https://support.ecobee.com/s/articles/SmartSensors-FAQs-Setup-Guide-and-Troubleshooting

Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims Accused Instrumentality
[3.0] The system of claim The Ecobee Smart Thermostat control programs selectively calculate an average of the
2 wherein a display and a user received environmental sensor values and use the average result as a control value which is
interface are coupled with the compared with a setpoint stored in the memory of the central control program to determine
input/output unit of the central actuation of the space conditioning equipment.

processing device so the central
control program causes a display | Here, the Ecobee Smart Thermostat comprises a central control program (system monitor

of averaging methods for reports), which can average the received environmental sensors values and use the average
averaging received environmental | result as a control value which is compared to the setpoint stored in the memory to determine
sensor values. actuation of the space conditioning equipment. Additionally, the calculated averages can be

displayed on the user interface.
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

Follow Me

This menu allows you to view details about your thermostat's sensor readings and participation
within comfort settings. Runtime data is reported and displayed in 5 minute intervals. The vertical
white line on the graph indicates the currently selected interval, with the timestamp shown
underneath.

In the top graph, the horizontal bars indicate the Comfort Setting at the time, as well as the
occupancy readings of the sensors at the time.

In this example, the thermostat's internal sensor (Basement) was reporting a temperature of 82F.
The SmartSensor was reading 77F. The calculated average at the time was 79F. At this time, only
the thermostat sensor was detecting occupancy.

https://support.ecobee.com/s/articles/Viewing-your-thermostat-s-HomelQ-reports

Follow Me mode questions and answers
What happens if none of the sensors participating in the active Comfort Setting report motion?

If none of your participating sensors report motion for 30 minutes, your ecobee will set the temperature
based on the average of all participating sensors (even in the Sleep Comfort Setting).

SmartSensors: FAQs, Setup Guide, and Troubleshooting (ecobee.com)
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

[6.0] An occupancy response
system with a central control
device adapted to control space
conditioning equipment affecting
a conditioned space, the central
control device located at a single
physical location in one of
multiple rooms comprising the
conditioned space, where remote
sensors are located in physical
locations substantially apart from
the central control device, the
improvement comprising:

The Ecobee Smart Thermostat includes an “occupancy response system with a central control
device adapted to control space conditioning equipment affecting a conditioned space, the
central control device located at a single physical location in one of multiple rooms comprising
the conditioned space, where remote sensors are located in physical locations substantially
apart from the central control device,” as recited in claim 6 of the ‘437 Patent.

As one non-limiting example, The Ecobee Smart Thermostat comprises a thermostat system for
controlling HVAC systems, which includes an occupancy response system with remote

SENSOrs.

SmartThermostat

Kkkkh 47 (709)

Learns and adapts to your
schedule and delivers comfort
where it counts with included

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

ecobee

T
‘ £10-00032

i Assembled in Malaysia H
i §
(UM,
% 5 522544505382 “‘«(,

Photos of Ecobee Smart Thermostat
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Claims

Accused Instrumentality

SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

v Helps balance your home's temperature.

v Control straight from the app or your smart home assistant.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Claims

Accused Instrumentality

Seamless setup -

Compatible with most HVAC systems

ecobee thermostats work with radiant heating systems,
multistage, and dual-fuel heat pumps. Use the Thermostat
Compatibility Checker or reach out to our support team at
1-877-932-6233.

Industry-leading reliability

ecobee thermostats are powered by a dedicated 24VAC power
supply using a Common wire (or C wire) for consistent
performance, even in the coldest weather. The included Power
Extender Kit allows for installation in most homes without

a C wire.

Supports HVAC accessories
Compatible with HYAC accessories, including humidifiers,
dehumidifiers, HRVs, and ERVs to give you ultimate control over

your home's comfort.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

[6.1] A) one or more
environmental sensors adapted to
measure a local environmental
condition and generate signals
indicating its value;

The Ecobee Smart Thermostat comprises one or more environmental sensors adapted to
measure a local environmental condition and generate signals indicating its value.

Specifically, the Ecobee Smart Thermostat comprises multiple environmental sensors (i.e.,
thermostat Humidity, Occupancy, and Proximity sensors), as outlined below, which provides
an electrical signal indicative of the temperature of the conditioned space.

Thermostat sensors Temperature
Humidity

Occupancy

Proximity
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eco+ features -

What ic eco+?

eco+ is a free upgrade for SmartThermostat with voice control. It
works inthe background to deliver maximum energy efficiency
and comfort with minimal effort. Learn more about eco+.

Schedule Ascictant
Learns your routine and recommends changes to your thermostat
schedule to better match it.

Smart Home & Away

Uses SmartThermostat’s built-in cccupancy sensor to
automatically adjust the temperature for energy savings when
you leave home and restore your comfort settings when you
return.

Follow Me
Detects which reoms are in use and adjusts the temperature

accordingly for comfort in those spaces.

Feels Like
Takes indoor humidity levels into account to ensure your home is
energy efficient and always feels like the temperature you've set,

no matter the humidity.

Time of Use

Intelligently preheats or precocls your home when electricity is
cheaper and reduces usage when it's expensive, saving you
money and using cleaner energy.”

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Claims

Accused Instrumentality

SENSIRION
Datasheet SHTC3
Humidity and Temperature Sensor IC

= Best performance-to-price ratio

= Fully calibrated and reflow solderable

= Ultra-low power consumption

= Power-up and measurement within 1 ms

= Broad supply voltage range of 1.62Vt0 3.6 V
= Ultra-small DFN package: 2 x 2 x 0.75 mm?
= Typical accuracy: +2 %RH and +0.2 °C

Product Summary
a digial huniciy
lyfo i
ser

nsor

to-prce rato. Tape
and reel packaging together with suiebily for standerd
‘SMD assembly processes make the SHTC3 predsstined

ndata memory, and a digital
supporting C fast mode. The
x 075 mm? DFN package enables

Benefis of Sensirion’s CMOSens® Technology 9 Technical Drawings 11
. 10 Further Information 12

Block diagram

1 Humidity and Temperature Sensor

Figure 1 Functonalbock diagram ofthe SHTC3

i sensition com Version 0.3~ October 2017

seri_s a0003561073 1-2291167.pdf (mouser.com)

[6.2] B) one or more occupancy
sensors adapted to detect
occupancy of space around an
environmental sensor and
generate signals indicating
occupancy;

Specifically, the Ecobee Smart Thermostat comprises a central device (i.e., thermostat) and a
remote sensor, each of which comprises an occupancy sensor which detects occupancy in the
space where the sensors are located.
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oooooo

Smart Thermostat
with voice control
FokkkA 4.7 (709)

Learns and adapts to your
schedule and delivers comfort
where it counts with included
SmartSensor.

Add to cart B

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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What thermostats are compatible with these smart features?

e Smart Home and Away is available on Smart Thermostat Premium, Smart Thermostat Enhanced,
SmartThermostat with voice control, ecobee4, and ecobee3 out of the box, as these thermostats have a
built-in occupancy sensor. With the ecobee3 lite, Smart Home and Away can be used once a
SmartSensor or Room Sensor is paired with the thermostat.

» Follow Me can be enabled once you pair a SmartSensor or Room Sensor with your ecobee thermostat.
For the ecobee3 Lite, two sensors must be paired to enable this feature.

Smart Home and Away

By using the occupancy information reported by your ecobee thermostat's built-in occupancy sensor and
the sensors paired with your ecobee, Smart Home and Away tracks your household's comings and goings to
set the temperature for comfort or energy savings.

https://support.ecobee.com/s/articles/Smart-Home-Smart-Away-and-Follow-Me-Features
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SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

<

Helps balance your home's temperature.

v Control straight from the app or your smart home assistant.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

For ecobee3, ecobee3 lite, ecobee4

Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat
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[6.3] C) either the central control
device and one or more of the
remote sensors or two or more of
the remote sensors each comprise
an environmental sensor and an
occupancy sensor;

The Ecobee Smart Thermostat comprises either the central control device and one or more of
the remote sensors or two or more of the remote sensors each comprise an environmental
sensor and an occupancy sensor.

Here, the Ecobee Smart Thermostat comprises a central device (i.e. thermostat) and a remote
sensor, each of which comprise an environmental sensor and an occupancy sensor as outlined
below.
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oooooo

Smart Thermostat
with voice control
FokkkA 4.7 (709)

Learns and adapts to your
schedule and delivers comfort
where it counts with included
SmartSensor.

Add to cart B

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Claims
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SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

<

Helps balance your home's temperature.

AN

Control straight from the app or your smart home assistant.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

For ecobee3, ecobee3 lite, ecobee4

These thermostats are compatible with our ecobee Room Sensors. You can pair up to 32 wireless
Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat

58

PETITIONER ECOBEE

EX. 1016


https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat

Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

Photos of Ecobee Smart Thrrrifistéf
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SENSIR IQ N
Datasheet SHTC3
Humidity and Temperature Sensor IC

Best performance-to-price ratio

Fully calibrated and reflow solderable
Ultra-low power consumption

Power-up and measurement within 1 ms.
Broad supply voltage range of 1.62 V10 3.6 V
Ultra-small DFN package: 2 x 2 x 0.75 mm?
Typical accuracy: +2 %RH and +0.2 °C

Product Summary

TheSHIGS s o il i
designed especi

ity
lyfo igh-volume consumer elecronics

consistig of a capacilve humidty sensor, a bandgap

400 %RH and a temperature measurement range of -
40°C to 125 °C with a typical accuracy of 2 %RH and
202°C. The broad supply voltage of 162V 1036 V and
0 soay a1 e mestmrart et
smcs e ool Lo weses [ acakon
1o by bt Wi he sty provencualy and
umnyofs«mshmﬁmn temperature sensors

AID converte, calbration data memory, and a digtal
communicaton inteface KC fast mode. The
ulrasmal, 2 x 2 x 0.75 mm* DFN package enables

and constant
the SHTC3 offers best performance-to-prie rato. Tape.
wmlmrqw vith suigbily for standard

ssembly processes make the SHTC3 predestned

Benefits of Sensirion's CMOSens® Technology

= High relabilty and long-term stabilty

Industry-proven technology with a rack record of more:
than 15 years

]
i

High signal-to-noise rato

Contents of this Data Sheet

1 HoridyandTomparaureSersor
Spocaee -

9 Technical Drawings. 1
10 Further Information...... — A2

Block diagram

e

Interface Specifications ....

Operation and Communicati
Quality .
Packaging and Traceability
Ordering Informatio...

[eo] [ [ o]

Figure 1 Functonalbock diagram ofthe SHTCS.

i sensition com Version 0.3 Ocober 2017 "3

seri_s a0003561073 1-2291167.pdf (mouser.com)
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[6.4] D) a central processor for
the central control device
including:

The Ecobee Smart Thermostat comprises a central processor for the central control device.

Specifically, the Ecobee Smart Thermostat comprises a 1.5GHz quad-core Cortex A35
processor as outlined below.
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Processor & memory

1.53GHz quad-cors Cortex A35 proceseor
458 Flash (aMMC)

312ME DDRS RAM

Thermostat sensors Temperature

Humidity
Occupancy

Proscimity

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

™

hotos of

Ecobee Smart Thermostat ’
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Claims Accused Instrumentality

[6.5] 1) a central processing unit; | The Ecobee Smart Thermostat’s central control device comprises a central processing unit.

Specifically, the Ecobee Smart Thermostat comprises a 1.5GHz quad-core Cortex A35
processor as outlined below.

LGHz d 35 '
Processor & memory 1.3GHz quad-core Cortex A33 proceseo
4GE Flash (aMMC]

312ME DDR4 RAM

Thermostat sensors Bmperaturs
Humidity
Occupancy

Proaximity

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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hotos of Ecobee Smart Thermostat

MT8167A

The MediaTek MT8167 is a cutting-edge tablet SoC built for all-day, high-
speed performance with great power efficiency. Itis a highly-integrated
two-chipset package, needing only AP and a PMIC unit, greatly
simplifying tablet design development and time to market.

Movies, Internet browsing, and application use are made seamless and
responsive thanks to the 64-bit Quad-core processing using four, 64-bit
ARM Cortex-A35 cores and an Imagination PowerVR GE8300

GPU. Versus the ARM Cortex-A53, the new Cortex-A35 consumes up to
32% less battery power, allowing users to play, work or browse even
longer.

The MT8167 provides support for fast DDR4 memory, USB Type-C
connectivity and incorporates MiraVision, a leading MediaTek display
enhancement technology.

The MTB167 platform is available in two versions, A and B. The MTB167A
provides slightly higher processing and graphics performance specs,
with the biggest difference being support for 1080p video decoding at
60fps (up from 30fps in the MT8167B) and support for a Full HD+
(1920x1200)

AGPS and 802.11ac module (MT6630) can easily be incorporated into the
package, providing flexibility for manufactures in their designs and
goals.

https://www.mediatek.com/products/tablets/mt8167a
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Claims Accused Instrumentality

[6.6] 2) a real time clock; The Ecobee Smart Thermostat’s central control device comprises a real time clock.

Specifically, the Ecobee Smart Thermostat uses an internet connection to set the date and time
settings during initial installation. Furthermore, the set time is used in various other programs.

How Do Date & Time Settings Work on My ecobee Smart Thermostat?

Your ecobee Smart Thermostat's date and time settings were automatically
configured when your thermostat was installed and set up for the first time. During the
initial registration process, you will be asked to select the country/region in which you
reside. This information allows your Smart Thermostat to use its internet connection to
determine the date and time settings for the particular country/region you've selected.
For this reason, there are no manual date and time adjustments needed or offered on
your ecobee Smart Thermostat.

What Changes to Date & Time Settings Can | Make?

The date and time settings that your ecobee Smart Thermostat use are automatically
set via the internet. As such, there are a limited set of date and time options available
to you. These include:

» Time Format: Choose to display the time in a 12 hour or 24 hour format.
e Country/Region: Specify the country/region where you reside, so your ecobee
device can determine the proper date & time via the internet.

Because date and time settings are tied to your ecobee account, the settings you will
have access to will depend on where you are attempting to make changes from:

https://www.techsolutions.support.com/how-to/how-to-set-the-date-and-time-on-an-ecobee-
thermostat-12344

[6.7] 3) a memory coupled to said | The Ecobee Smart Thermostat’s central control device comprises a memory coupled to said
central processing unit for storing | central processing unit for storing a central control program and data, said data including a least
a central control program and one of the values of the environmental conditions sensed by the environmental sensors.
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data, said data including at least
one of the values of the
environmental conditions sensed
by the environmental sensors; and

Specifically, the Ecobee Smart Thermostat’s central control device comprises a memory that is
coupled to the central processing and is used to store program data information gained from the
environmental sensors (i.e. temperature and occupancy).

Processor & memory 1.53GHz quad-core Corntex A35 processor
4GB Flash (s MMC)

312MB DDR4 RAM

Thermostat senzors Temperature
Humidity
Occupancy

Proscimity

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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3.3. e*MMC" Device Overview

The esMMC"™ device transfers data via a configurable number of data bus signals. The communication
signals are:

3.3.1 Clock (CLK)

Each cycle of this signal directs a one bit transfer on the command and either a one bit (1x) or a
two bits transfer (2x) on all the data lines. The frequency may vary between zero and the maximum
clock frequency.

3.3.2 Data Strobe(DS)

This signal is generated by the device and used for output in HS400 mode. The frequency of this
signal follows the frequency of CLK. For data output each cycle of this signal directs two bits
transfer(2x) on the data - one bit for positive edge and the other bit for negative edge. For CRC
status response output and CMD response output(enabled only HS400 enhanced strobe mode),
the CRC status is latched on the positive edge only, and don't care on the negative edge.

3.3.3 Command (CMD)

This signal is a bidirectional command channel used for Device initialization and transfer of
commands. The CMD signal has two operation modes: open-drain for initialization mode, and
push-pull for fast command transfer. Commands are sent from the esMMC™ host controller to the
esMMC™ Device and responses are sent from the Device to the host.

3.3.4 Input/Outputs (DAT0-DAT7)

These are bidirectional data channels. The DAT signals operate in push-pull mode. Only the Device
or the host is driving these signals at a time. By default, after power up or reset, only DATO is used
for data transfer. A wider data bus can be configured for data transfer, using either DAT0-DAT3 or
DATO-DAT7, by the esMMC™ host controller. The esMMC™ Device includes internal pull-ups for
data lines DAT1-DAT7. Immediately after entering the 4-bit mode, the Device disconnects the
internal pull ups of lines DAT1, DATZ, and DAT3. Correspondingly, immediately after entering to
the 8-bit mode the Device disconnects the internal pull-ups of lines DAT1-DAT7.

https://datasheet.lcsc.com/szlcsc/2006081033 Kingston-Technology-EMMC04G-M627-

AQ01_C577446.pdf
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You can view these sens values by dewice. For ple, thern t

Sensors paired as shown below

RTU 333 Hallway
70 £4
Occupied Unoccupied
42%
Foyer Garage
64
Unoccupied Unoccupied

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat

[6.8] 4) an input/output unit
coupled to the central processing
unit, to the space conditioning
equipment for issuing control
signals thereto, and to a reception
interface adapted to receive
signals representing
environmental conditions at a
remote sensor;

The Ecobee Smart Thermostat’s central control device comprises an input/output unit coupled
to the central processing unit, to the space conditioning equipment for issuing control signals
thereto, and to a reception interface adapted to receive signals representing environmental
conditions at a remote sensor.

Specifically, the Ecobee Smart Thermostat’s central control device comprises an I/O unit
coupled to the processor. On information and belief, the 1/0 receives and sends data from the
variety of thermostat sensors, the LCD interface screen, the remote wireless sensors, and the
space condition equipment.
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Touch Screen

Your ecobeed has a touch screen, similar to that used in
smartphones and tablets.

Touch items to select or activate them. For
menus with a >, this will expand the menu to
display additional options or submenus.

I Swipe up and down to display additional
r \?D information. Swiping on a temperature bar will
O

also adjust the settings up or down.

Swipe left and right to scroll horizontal lists that
contain multiple items to choose from.

Exit orgo To exit a submenu, touch (
back To close the main menu, touch V.
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Display 3.5 in. full-coler LCD touchecreen
320 x 480 pixel dieplay

Dimensions Thermostat SmartSensor
Height: 109 mm {4.29 Height: 40 mm (1.6 in.}
in}
With stand: 50 mm (2
Width: 109 mm (4.29 in}
in}

Width: 40 mm (1.6 in.}
Depth: 25.6 mm (1in.}
Depth: 26 mm (1 in)

Trim plats

Power Bxtender Kit®
Height: 158.6 mm (6.2
in) Length: 62 mm (2.4 in}
Width: 158.6 mm (6.2 Width: 62 mm (2.4 in.}
inJ Depth: 23 mm (0.9 in.)

Depth: 87 mm (0.3 in.)
= mm 03] tonal for installation

Colors Black front, white sides and back

Processor & memory 1.5GHz quad-core Cortex A35 processor
4GB Flash (sMMC}
512MB DOR4 RAM

Thermostat senscrs Temperaturs
Humidity
Occupancy
Proximity
Voice & audio Built-in Alaxa Voice Sarvice

Built-in microphones
Built-in speaker

Far-fisld voice recognition

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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RTU 333 Hallway
70 £4
Occupied Unoccupied
42%
Foyer Garage
64 72
Unoccupied Unoccupied

https://support.ecobee.com/s/articles/VViewing-remote-sensors-connected-to-a-thermostat

[6.9] E) a remote processor for
each of the remote sensors
including a central processing
unit, a real time clock, a memory
coupled to said central processing
unit for storing a transmission
control program, and an
input/output unit coupled to the
central processing unit and to a
transmissions interface adapted to
send to the central control device
signals representing
environmental conditions from a

The Ecobee Smart Thermostat comprises a remote processor for each of the remote sensors
including a central processing unit, a real time clock, a memory coupled to said central
processing unit for storing a transmission control program, and an input/output unit coupled to
the central processing unit and to a transmissions interface adapted to send to the central
control device signals representing environmental conditions from a coupled environmental
sensor.

Specifically, the Ecobee Smart Thermostat’s remote sensor, on information and belief,
comprises a remote processor including a CPU, real time clock, a memory coupled to the CPU,
and an 1/0 coupled to the central processing unit (i.e. thermostat) and to a transmission
interface adapted to send out the central control device signals representing environmental
conditions from a coupled environmental sensor (i.e. temperature and occupancy).
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1

Product: EB-STATE5-01

coupled environmental sensor;
and

) Temperature and occupancy
== detection

Follow Me mode for comfort that
stays with you

@ Saves energy when you're away

~—~  Wirelessly connects to all ecobee
o devices

@ No wires. Installs in seconds

8 "A9d SL000-SLT
T00 01200207
e
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Claims

Accused Instrumentality

Photos of the Ecobee SmartSensor

P Texas
INSTRUMENTS

s com

1.4 Functional Block Diagram
Figure 1-1 shows a block diagram for the CC1310 device.

RF core

Main CPU:

ARM®
Cortex®-M3

General Peripherals / Modules

." ADC
&Y AoC
Digital PLL
DSP Modem

Sensor Controller
Sensor Controller

c ‘ i 4x 32-Bit Timers

[ UART H 2051 (SPLLWT) |

128 ‘ ‘ Watchdog Timer

10/15/30GP10s |

AES HTemp 1 Batt Mumlar‘
s2ch.uoMa || RTC | =
Coopip © 301, Tena nsmants ncpertnd

Figure 1-1. CC1310 Block Diagram

https://www.ti.com/lit/ds/symlink/cc1310.pdf?ts=1683290929819
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Occupancy and Temperature detection

» Detects both temperature and occupancy and communicates those readings to the
thermostat.

« Occupancy detection uses infrared technology to detect body heat signatures.

« Occupancy is based on a person’s continued presence within a SmartSensor’s viewing angle
-not merely motion detection. The more time you spend in front of a particular sensor, the
more weight your ecobee assigns to that sensor's readings.

« Enhanced occupancy sensor "pet immunity” to prevent false occupancy readings triggered
by our furry friends.

Communication

« SmartSensor uses 915MHz radio waves-not Wi-Fi-for secure, energy-efficient
communication with your ecobee thermostat.

Range and Viewing Angle

« Range: SmartSensor can communicate with thermostat to a range of 60 ft (barriers and
obstacles such as thick walls or different floors, and other devices operating on the same
915MHz frequency, such as a baby monitor, cordless phones, etc., may lower range).

https://support.ecobee.com/s/articles/SmartSensors-FAQs-Setup-Guide-and-Troubleshooting
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Compatibility SmartThermostat with voice control
ecobeed
ecobee3 lite
ecobee3
ecobee SmartCamera*

*To support ecobee home monitoring (subscription
required)

Sensors Temperature

Occupancy

Range & connectivity Place sensors up to 60 ft from ecobee thermostat
or camera.

915MHz radio

Occupancy sensor 140° horizontal, 100° vertical

https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/ (smartsensor

2-pack specs)
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Product: EB-STATES5-01

Claims

Accused Instrumentality

MAIN MENU > COMFORT SETTINGS > Tap the Comfort Setting you wish to change > “Participating
Sensors”

MainMenu £ Comfort Settings

{7} Home

[7] schedule

fort Settings

Home Sensors

SmartSensors: FAQs, Setup Guide, and Troubleshooting (ecobee.com)

[6.10] F) for the central control
device or remote sensors having
environmental sensors and
occupancy sensors, their
input/output units further
including a sensor input coupled
to an environmental sensor and an
occupancy input coupled to an
occupancy sensor;

The Ecobee Smart Thermostat comprises for the central control device or remote sensors
having environmental sensors and occupancy sensors, their input/output units further including
a sensor input coupled to an environmental sensor and an occupancy input coupled to an

occupancy sensor.

Here, the Ecobee Smart Thermostat (i.e. central control device) and the remote sensor have
environmental and occupancy sensors, including a sensor input coupled to the environmental
(temperature) sensor and an occupancy input coupled to the occupancy sensor as shown below.
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3] Temperature and occupancy
== detection

Follow Me mode for comfort that
stays with you

@ Saves energy when you're away

~—~  Wirelessly connects to all ecobee
0 devices

@ No wires. Installs in seconds

https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Occupancy and Temperature detection

» Detects both temperature and occupancy and communicates those readings to the
thermostat.

« Occupancy detection uses infrared technology to detect body heat signatures.

« Occupancy is based on a person’s continued presence within a SmartSensor’s viewing angle
-not merely motion detection. The more time you spend in front of a particular sensor, the
more weight your ecobee assigns to that sensor's readings.

« Enhanced occupancy sensor "pet immunity” to prevent false occupancy readings triggered
by our furry friends.

Communication

« SmartSensor uses 915MHz radio waves-not Wi-Fi-for secure, energy-efficient
communication with your ecobee thermostat.

Range and Viewing Angle

« Range: SmartSensor can communicate with thermostat to a range of 60 ft (barriers and
obstacles such as thick walls or different floors, and other devices operating on the same
915MHz frequency, such as a baby monitor, cordless phones, etc., may lower range).

https://support.ecobee.com/s/articles/SmartSensors-FAQs-Setup-Guide-and-Troubleshooting
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Product: EB-STATES5-01

Claims

Accused Instrumentality

Compatibility

Sensors

Range & connectivity

QOccupancy sensor

SmartThermostat with voice control
ecobeed

ecobee3 lite

ecobee3

ecobee SmartCamera*

*To support ecobee home monitoring (subscription
required)

Temperature

Occupancy

Place sensors up to 60 ft from ecobee thermostat
or camera.

915MHz radio

140° horizontal, 100° vertical

https://www.ecobee.com/en-us/accessories/smart-temperature-occupancy-sensor/ (smartsensor

2-pack specs)

[6.11] G) the control programs
causing a coupled central
processing unit to selectively:

The Ecobee Smart Thermostat comprises control programs coupled to the central processing

unit.

Specifically, the Ecobee Smart Thermostat comprises control programs stored into the memory
that cause the CPU to perform certain tasks, such as set schedules for the HVAC system.
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Display 3.5 in. full-coler LCD touchecreen
320 x 480 pixel dieplay

Dimensions Thermostat SmartSensor
Height: 109 mm {4.29 Height: 40 mm (1.6 in.}
in}
With stand: 50 mm (2
Width: 109 mm (4.29 in}
in}

Width: 40 mm (1.6 in.}
Depth: 25.6 mm (1in.}
Depth: 26 mm (1 in)

Trim plats

Power Bxtender Kit®
Height: 158.6 mm (6.2
in) Length: 62 mm (2.4 in}
Width: 158.6 mm (6.2 Width: 62 mm (2.4 in.}
inJ Depth: 23 mm (0.9 in.)

Depth: 87 mm (0.3 in.)
= mm 03] tonal for installation

Colors Black front, white sides and back

Processor & memory 1.5GHz quad-core Cortex A35 processor
4GB Flash (sMMC}
512MB DOR4 RAM

Thermostat senscrs Temperaturs
Humidity
Occupancy
Proximity
Voice & audio Built-in Alaxa Voice Sarvice

Built-in microphones
Built-in speaker

Far-fisld voice recognition

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Product: EB-STATES5-01

Claims

Accused Instrumentality

On the thermostat/mobile app:

Go to the schedule tab from the main menu: MAIN MENU > SCHEDULE. You will see your
schedule for the day. Tap on any of the days listed at the top to view your schedule for that specific

day.

5
]
=

Main Menu Schedule H-r

Registration I W Th F Sa Su

steps left

System S (fromMon)

AuUX

Sensors
Schedule

Comfort Settings

Copy Tuesday

N .
K—..L-‘a Vacation

If you wish to change the start time of a particular activity, simply tap on the activity (Home, Away,

or Sleep) and adjust the time. The ecobee will maintain this activity/Comfort Setting until your
next scheduled activity begins.

https://support.ecobee.com/s/articles/How-do-1-program-my-schedule-on-my-ecobee-

Home Start Time _x

thermostat

[6.12] 1) detect occupancy or
vacancy of a nearby space from
signals from a coupled occupancy
Sensor;

The Ecobee Smart Thermostat control programs selectively detect occupancy or vacancy of a

nearby space from signals from a coupled occupancy sensor.

Here, the Ecobee Smart Thermostat comprises a central processor that can selectively detect
occupancy of a nearby space from signals from the coupled occupancy sensor as shown below.
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Claims Accused Instrumentality

SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

<

Helps balance your home's temperature.

AN

Control straight from the app or your smart home assistant.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

For ecobee3, ecobee3 lite, ecobee4

These thermostats are compatible with our ecobee Room Sensors. You can pair up to 32 wireless
Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

Smart Home and Smart Away X

What is it?

With Smart Home/Smart Away enabled, when your thermostat senses you're home during a
scheduled Away period or away during a scheduled Home period, it will automatically override
your schedule for comfort (Smart Home) or savings (Smart Away). So even when your schedule

changes, your ecobee knows to adjust on its own-helping you save energy and stay comfortable
Smart Home/Away works independently of the sensor participation rules you've set up for your
Comfort Settings. That's to say, it acts upon the occupancy readings from all of your sensors-not
just the ones participating in the scheduled Comfort Setting. Smart Home and Smart Away
cannot be triggered during a scheduled Sleep period

How it works

By using the occupancy information reported by your ecobee thermostat's built-in occupancy
sensor® and the Room Sensors paired with your ecobee, Smart Home/Away tracks your
household's comings and goings to set the temperature for comfort or savings

https://support.ecobee.com/s/articles/Smart-Home-Smart-Away-and-Follow-Me-Features

[6.13] 2) read current signals from
a coupled environmental sensor
and a coupled occupancy sensor
and transmit them for storage in
the memory of the central control
device so that values of
environmental conditions are
associated with their source of
occupied or unoccupied rooms;

The Ecobee Smart Thermostat control program reads current signals from a couple
environmental sensor and a coupled occupancy sensor and transmits them for storage in the
memory of the central control device so that values of environmental conditions are associated
with their source of occupied or unoccupied rooms.

Here, the Ecobee Smart Thermostat comprises a control program that reads signals from the
environmental and occupancy sensor and transmits them for storage in the memory of the
central control device so that the values of the environmental conditions are associated with
their source of occupied or unoccupied rooms.

83

PETITIONER ECOBEE

EX. 1016


https://support.ecobee.com/s/articles/Smart-Home-Smart-Away-and-Follow-Me-Features

Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
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Claims

Accused Instrumentality

My Home w

() thernostat

/3

until 7:30 pm ®

79 | until 7:30 pm (X )

N\

3 Sensors ~

L MORRO

O ©

3 Sensors A
thernostat Bedroom Office

@ Your home is Smart Security-ready.

)ccupied noccupied Jnoccupie

@ Your home is Smart Security-ready.

f fa

with their source of occupied or unoccupied rooms.

Images from the Ecobee Application showing that the program reads signals from the
occupancy and temperature sensors and stores them into memory. The values are associated
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims Accused Instrumentality

SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

<

Helps balance your home's temperature.

v Control straight from the app or your smart home assistant.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

For ecobee3, ecobee3 lite, ecobee4

Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat
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Product: EB-STATES5-01

Claims

Accused Instrumentality

Follow Me

This menu allows you to view details about your thermostat's sensor readings and participation
within comfort settings. Runtime data is reported and displayed in 5 minute intervals. The vertical
white line on the graph indicates the currently selected interval, with the timestamp shown
underneath.

In the top graph, the horizontal bars indicate the Comfort Setting at the time, as well as the
occupancy readings of the sensors at the time.

In this example, the thermostat's internal sensor (Basement) was reporting a temperature of 82F.
The SmartSensor was reading 77F. The calculated average at the time was 79F. At this time, only
the thermostat sensor was detecting occupancy.

https://support.ecobee.com/s/articles/Viewing-your-thermostat-s-HomelQ-reports

[6.14] 3) for the central control
program, calculate an average of
the received environmental sensor
values and use the average result
as a control value which is
compared with a setpoint stored in
the memory of the central control

The Ecobee Smart Thermostat control programs selectively calculate an average of the
received environmental sensor values and use the average result as a control value which is
compared with a setpoint stored in the memory of the central control program to determine
actuation of the space conditioning equipment

Here, the Ecobee Smart Thermostat comprises a central control program (system monitor
reports), which can average the received environmental sensors values and use the average
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

program to determine actuation of
the space conditioning equipment.

result as a control value which is compared to the setpoint stored in the memory to determine
actuation of the space conditioning equipment.

Follow Me

This menu allows you to view details about your thermostat's sensor readings and participation
within comfort settings. Runtime data is reported and displayed in 5 minute intervals. The vertical
white line on the graph indicates the currently selected interval, with the timestamp shown
underneath.

In the top graph, the horizontal bars indicate the Comfort Setting at the time, as well as the
occupancy readings of the sensors at the time.

In this example, the thermostat's internal sensor (Basement) was reporting a temperature of 82F.
The SmartSensor was reading 77F. The calculated average at the time was 79F. At this time, only
the thermostat sensor was detecting occupancy.

https://support.ecobee.com/s/articles/Viewing-your-thermostat-s-HomelQ-reports

Follow Me mode questions and answers
What happens if none of the sensors participating in the active Comfort Setting report motion?

If none of your participating sensors report motion for 30 minutes, your ecobee will set the temperature
based on the average of all participating sensors (even in the Sleep Comfort Setting).

SmartSensors: FAQs, Setup Guide, and Troubleshooting (ecobee.com)
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

7.0 The system of claim 6
wherein averaging of received
environmental sensor values is
calculated by simple averaging or
weighted averaging where
environmental condition values
from occupied rooms are given
substantially more value than
those of vacant rooms.

The Ecobee Smart Thermostat control programs selectively calculate an average of the
received environmental sensor values and use the average result as a control value which is
compared with a setpoint stored in the memory of the central control program to determine
actuation of the space conditioning equipment

Here, the Ecobee Smart Thermostat comprises a central control program (system monitor
reports), which can average the received environmental sensors values and use the average
result as a control value which is compared to the setpoint stored in the memory to determine
actuation of the space conditioning equipment. Additionally, the Follow Me feature prioritizes
rooms that are occupied.
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

Follow Me

This menu allows you to view details about your thermostat's sensor readings and participation
within comfort settings. Runtime data is reported and displayed in 5 minute intervals. The vertical
white line on the graph indicates the currently selected interval, with the timestamp shown
underneath.

In the top graph, the horizontal bars indicate the Comfort Setting at the time, as well as the
occupancy readings of the sensors at the time.

In this example, the thermostat's internal sensor (Basement) was reporting a temperature of 82F.
The SmartSensor was reading 77F. The calculated average at the time was 79F. At this time, only
the thermostat sensor was detecting occupancy.

https://support.ecobee.com/s/articles/Viewing-your-thermostat-s-HomelQ-reports

Follow Me mode questions and answers
What happens if none of the sensors participating in the active Comfort Setting report motion?

If none of your participating sensors report motion for 30 minutes, your ecobee will set the temperature
based on the average of all participating sensors (even in the Sleep Comfort Setting).

SmartSensors: FAQs, Setup Guide, and Troubleshooting (ecobee.com)
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

8.0 The system of claim 6
wherein the occupancy sensors
include infra-red motion
detectors.

The Ecobee Smart Thermostat control programs selectively detect occupancy or vacancy of a
nearby space from signals from a coupled occupancy sensor, which utilizes infra-red motion
detectors.

Occupancy and Temperature detection

¢ Detects both temperature and occupancy and communicates those readings to the thermostat.

¢ Occupancy detection uses infrared technology to detect body heat signatures.

e Occupancy is based on a person's continued presence within a SmartSensor's viewing angle-not merely
motion detection. The more time you spend in front of a particular sensor, the more weight your ecobee
assigns to that sensor's readings.

e Enhanced occupancy sensor "pet immunity" to prevent false occupancy readings triggered by our furry

friends.

https://support.ecobee.com/s/articles/SmartSensors-FAQs-Setup-Guide-and-Troubleshooting

9.0 The system of claim 6
wherein environmental sensors
include temperature sensors and
humidity sensors.

The Ecobee Smart Thermostat contains environmental sensors which measure temperature and
humidity.

Thermostat sensars Termnperaturs
Humidity

Occupancy

Proximity

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

For ecobee3, ecobee3 lite, ecobee4

These thermostats are compatible with our ecobee Room Sensors. You can pair up to 32 wireless
Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat

10.0 The system of claim 7 wherein
a display and a user interface are

coupled with the input/output unit of
the central processing device so the

central control

program causes a

display of averaging methods for
averaging received environmental

sensor values.

The Ecobee Smart Thermostat control programs selectively calculate an average of the
received environmental sensor values and use the average result as a control value which is
compared with a setpoint stored in the memory of the central control program to determine
actuation of the space conditioning equipment.

Here, the Ecobee Smart Thermostat comprises a central control program (system monitor
reports), which can average the received environmental sensors values and use the average
result as a control value which is compared to the setpoint stored in the memory to determine
actuation of the space conditioning equipment. Additionally, the calculated averages can be
displayed on the user interface.
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Claims

Accused Instrumentality

Follow Me

This menu allows you to view details about your thermostat's sensor readings and participation
within comfort settings. Runtime data is reported and displayed in 5 minute intervals. The vertical
white line on the graph indicates the currently selected interval, with the timestamp shown
underneath.

In the top graph, the horizontal bars indicate the Comfort Setting at the time, as well as the
occupancy readings of the sensors at the time.

In this example, the thermostat's internal sensor (Basement) was reporting a temperature of 82F.
The SmartSensor was reading 77F. The calculated average at the time was 79F. At this time, only
the thermostat sensor was detecting occupancy.

https://support.ecobee.com/s/articles/Viewing-your-thermostat-s-HomelQ-reports

Follow Me mode questions and answers
What happens if none of the sensors participating in the active Comfort Setting report motion?

If none of your participating sensors report motion for 30 minutes, your ecobee will set the temperature
based on the average of all participating sensors (even in the Sleep Comfort Setting).

SmartSensors: FAQs, Setup Guide, and Troubleshooting (ecobee.com)
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATE5-01

Claims

Accused Instrumentality

12.0 The system of claim 6
wherein the space conditioning
equipment comprises zone control
means so that only occupied
rooms have their space affected
by the space conditioning
equipment.

The Ecobee Smart Thermostat includes an “occupancy response system with a central control
device adapted to control space conditioning equipment affecting a conditioned space, the
central control device located at a single physical location in one of multiple rooms comprising
the conditioned space, where remote sensors are located in physical locations substantially
apart from the central control device,” as recited in claim 6 of the ‘437 Patent.

Here, only the rooms in which occupancy is detected will the space conditioning equipment
affect said space.

ON SALE

$199.99 sze005

Smart Thermostat
with voice control

Kkkkh 47 (709)

Learns and adapts to your
schedule and delivers comfort
where it counts with included
SmartSensor.

Add to cart B

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

Claims

Accused Instrumentality

SmartSensor included for
enhanced comfort.

SmartSensor keeps you comfortable where you are, not just
where your thermostat is. Simply place SmartSensor in the
bedroom, office, or child’s room for total comfort and
control.

v Occupancy detection manages temperature automatically.

v  Helps balance your home's temperature.

AN

Control straight from the app or your smart home assistant.

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/

For ecobee3, ecobee3 lite, ecobee4

These thermostats are compatible with our ecobee Room Sensors. You can pair up to 32 wireless
Room Sensors to each thermostat.

Our Room Sensors will measure temperature and occupancy in the space where it is located. Our
thermostats themselves have built-in sensors to measure temperature,
humidity and occupancy (ecobee3 and ecobee4 only).

You can view these sensors values by device. For example, thermostat RTU333 has 3 wireless ecobee
Room Sensors paired as shown below:

https://support.ecobee.com/s/articles/Viewing-remote-sensors-connected-to-a-thermostat
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Ex. A — Infringement Chart: U.S. Patent No. USRE40437E1
Product: EB-STATES5-01

eco+ features -

What ic eco+?

eco+ is a free upgrade for SmartThermostat with voice control, It
works in the background to deliver maximum energy efficiency
and comfort with minimal effort. Learn more about eco+.

Schedule Acsistant
Learns your routine and recommends changes to your thermostat

schedule to better match it.

Smart Home & Away

Uses SmartThermostat's built-in cccupancy sensor to
automatically adjust the temperature for energy savings when
you leave home and restore your comfort settings when you

return,

Follow Me
Detects which rooms are in use and adjusts the temperature

accordingly for comfort in those spaces.

Feele Like

Takes indoor humidity levels into account to ensure your home is
energy efficient and always feels like the temperature you've set,
no matter the humidity.

Time of Use

Intelligently preheats or precools your home when electricity is
cheaper and reduces usage when it's expensive, saving you
money and using cleaner energy.”

https://www.ecobee.com/en-us/smart-thermostats/smart-wifi-thermostat-with-voice-control/
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