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Growth in building market primarily driven by energy conservation and occupant experience domain

Smartification trends — dominated by Energy domain and Convenience

Commercial building automation equipment market Unit shipments of equipment related to energy saving
in 2025 (in M units) and convenience in 2025 (in M units)

Fire Safety; 3,0

HVAC (and
components)
21%

Other Sensor Devices
39%

Energy Saving and
Convinience; 140,4

Lighting
28%

Source: ABI 2020
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Demand based controlled buildings is a strong lever for energy,

CO, and opex reduction

(infineon

In EU, buildings are responsible for about 40% of the EU's energy consumption,

and 36% of greenhouse gas emissions from energy!?!

Table: Classes of building control from BS EN 15232

Integrated individual room control
Demand control of heating, cooling and ventilation
Scheduled/preventive maintenance

Energy consumption monitoring Smart bui[ding

v v v v

Integrated individual room control with preset or manual intervention

4 5 > No automatic demand control
" Energy monitoring I
e [l] Zero demand
based control of
»  Basic individual room control using thermostat @@ devices

> No demand control
> No energy monitoring

> No automation
> No automatic demand control
> No energy monitoring

For complete definition refer to standard EN 15232

D>

With Infineon
Sensor
solutions

In Germany alone, about 22 million tons of CO, saving potential through demand based heating & cooling room control !

Sources:
[2] - https://ec.europa.eu/commission/presscorner/detail/en/ip_20_1835 [3]- Infineon calculation using BS EN 15232
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https://ec.europa.eu/commission/presscorner/detail/en/ip_20_1835

Most cooling, heating and ventilation systems in buildings/houses have (imeon
manual inputs

Temperature set point

Control Input

Processing Unit

Manual or learned behavior

A A

ainjesadwa | Wooy

Air conditioner, Heating and Ventilation

Manual control of parameters leads to

Energy wastage

Decreased device lifetime

User inconvinience
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infineon
Adaptive and intuitive control can save improve energy efficiency &—/

Learned behavior of incumbents

True Occupancy

Event input based
. : o . on external stimuli
Airquality monitoring

Temperature set point

Processing Unit

> Air conditioner, Heating and Ventilation

Control Input

ainjesadwa | WO0Y
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Infineon sensor solutions enabling energy efficiency, safety and (imeon

convenience

MEMS microphones

@& o:

CO, sensor

® *

Sensor
solutions

Radar sensors
o

Infineon consumer
sensors

Smart Home, Retail and Building

Localization

Presence Detection

Energy Efficiency and
convenience

Air Quality

XENSIV™ 60 GHz Radar

XENSIV™ 60 GHz Radar

XENSIV™ PAS CO2
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https://www.infineon.com/cms/en/product/sensor/radar-sensors/radar-sensors-for-iot/60ghz-radar/bgt60tr13c/
https://www.infineon.com/cms/en/product/sensor/radar-sensors/radar-sensors-for-iot/60ghz-radar/bgt60tr13c/
https://www.infineon.com/cms/en/product/sensor/co2-sensors/

v

v

v

v

True occupancy with Infineon

resence detection

(infineon

Smart Home, Retail and Building

Localization XENSIV™ 60 GHz Radar

Presence Detection XENSIV™ 60 GHz Radar

XENSIV™ PAS CO,

cy and

convenience

Energy Efficien

Detects presence of static and moving
people (sleeping, reading or typing)

Distance information of the closest
person

Smart power on/off and active stand-by

Room occupancy for demand based air
conditioner systems

AC off when no one is present in the room

BGT60TR13C Radar

r
g

AC ON when presence is detected
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https://www.infineon.com/cms/en/applications/solutions/sensor-solutions/presence-detection/

infineon
Localize* the incumbent to create targeted air flow profile &—/

Smart Home, Retail and Building

Localization XENSIV™ 60 GHz Radar

convenience

Presence Detection XENSIV™ 60 GHz Radar

Air Quality XENSIV™ PAS CO,

Energy Efficiency and

> Range and angle for nearest person BGT60TR13C Radar

» Presence detection in segments

*in roadmap
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Monitoring the air quality with PAS CO2 in smart homes &—/

5

AC -
automatic air

/ | circulation

Smart Home, Retail and Building

XENSIVTMBOGHZRadar

Presence Detection XENSIV™ 60 GHz Radar

Air Quality Duct COle easurement
XENSIV™ PAS CO,
- for demand controlled

ventilation

Energy Efficiency and
convenience

» Accurate CO, measure with no drift [
» Small form factor
PAS CO, SensorModule % Indoor air quality monitor
» Demand based ventilation systems
» Germs and Covid prevention
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https://www.infineon.com/cms/en/product/sensor/co2-sensors/

Flexible to integrated — Sensor solution options from Infineon for
improving energy efficiency and convinience in airconditioners

Sensor Evaluation &
Use Case Dev on
PC/Rpi (RDK)

Porting use case to
embedded platform

Use case
evaluation on
embeded platform

Value added
development on
MCU (eg.integration
of VUI skills)

Final testing of use
case and Integration
components
(sensor+ MUC)
/module in AC
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Radar Demo Board + RDK and
PAS CO2 Mini Eval Kit

XENSIV™ BGT60TR13C Demo Kit with RDK

Radar Development Kit (RDK)

Radar GUI

RadarbaschoardMCu7

RDK in Infineon Developeer Center with
complete kit, documentation

XENSIV™ PAS CO2 Mini Eval Board

Tools & Software v

Infineon’s Toolbox supports this platform with a software to enable the
evaluation of XENSIV™ PAS CO2 performance.

Where to download the libraries for XENSIV™ PAS CO2
XFP library
Arduino library

PSoC library

Connected Sensor Kit

Rapid loT Connect SoM (PSoC 62 + WIFi/BLE)+
XENSIV™ BGT60TR13C Radar+PAS CO2+
DPS368 Pressure Sensor
Visualization in sensor cloud

&4 S\ ¥ Localization
p= \

‘%
< 1L/ PAS CO2 monitoring

Application example code
in ModusToolbox™

v Presence Detection

ModusToolbox

ModusToolbox™
PSoC Software ecosystem

Copyright © Infineon Technologies AG 2022. All rights reserved.

Radar SoM (via partners —
Arrow and NISD)

Presence Event Distance (m)

IN 0.33-0.65

Time (s)

153.73

v Presence Detection
v Localization*

FCC certifiable, size and cost optimzed

Infineon Proprietary

Infineon

*in roadmap



Radar Developement Kit — Get started with Radar Evaluation and Use (imeon
case developement on PC

Step 1: Sensor Evaluation and Development Step 2: Integration

Radar Demo Board for Evaluation and
Developement
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Connected Sensor Kit — From Evaluation to Integration in easy steps

Step 1: Evaluation

Step 2: Development

Power up Connect the Rapid loT Connect
Developer Kit + PAS CO2 wing via USB

(infineon

Rapid loT Connect Platform

LOGIN TO YOUR ACCOUNT

Email

shwetabagchi@infineon.com =

Possword

Forgot Password? Sign up

A

Download ModusToolbox
And get started with vlue added
developement on PSoC™ 6 MCU

&

&

{8 mtw - Eclipse IDE for ModusToolbox

- 8 x
FI'} Edit Navigate Search Project Run Window Help

B vH@ S~A-RIPIENL LIRSk v0vAvidsIviBEnilivflvooray [quick Access]{| = | @&
4 Debug 77 i Registers . Peripherals %|# =0 = O B Outline 2 ® =0

/An outline is not available.

8 Quick Panel - Variables 4 Expressions % Breakpoints = B

Eclipse IDE for 2]

ModusToolbox®

~ Start

& New Application

& e ——

£ SloimalectoccEomEe S Console % [ Problems 0 Memory & News BB @O0

Search Online for Libraries and BSPs ModusToolbox Console
& Refresh Quick Panel Log file(s) for this session are stored at: C:\Users\bagchi\AppData\Local\Temp\Logs7087288756572502797
— ModusToolbox is not installed in the default location and the CY_TOOLS_PATHS variable is not set.
~ PAS_CO2 Application_1 Unable to get app info: Makefile:184: *** Unable to find any of the available CY_TOOLS_PATHS -- . On Windows, use forward slashes.. Stop.
& Build PAS_CO2 Application_1 Application
SR Unable to get app info: Makefile:184: *** Unable to find any of the available CY_TOOLS_PATHS -~ . On Windows, use forward slashes.. Stop.
# Clean PAS_CO2_Application_1 Application

~ Launches
& Generate Launches for PAS_CO2 Application_1

~ Tools b
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https://www.infineon.com/cms/en/design-support/tools/sdk/modustoolbox-software/?gclid=26f49a312fa410cb98dbfbd8574b4b47&gclsrc=3p.ds&msclkid=26f49a312fa410cb98dbfbd8574b4b47&utm_source=bing&utm_medium=cpc&utm_campaign=europe%20pss%20en%20bs%20(g)%20Smartwatches%20%26%20Wristbands&utm_term=modustoolbox&utm_content=b-css-eu-en-g-smartwatches%20%26%20wristbands_products_ModusToolbox%E2%84%A2
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Connected Sensor Kit — From Evaluation to Integration in easy steps

Step 3: Integration

XENSIV™ PAS CO2

i

AIROC™ WiFi/BLE Combo

L]
L]
Rapid loT Connect SoM .

PSoC™ 62 MCU
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https://www.infineon.com/cms/en/product/sensor/co2-sensors/

Radar SoM (w/ I/O Board) via partners — Cost and Size optimzed module for (imeon
easy integration with FCC certiafiable use case Presence Detection

Step 1: Pre Developed Use Case Evaluation on PSoC™ 6 Step 2: Radar SoM integration

Radar SoM (BGT60TR13C Radar + PSoC 62 (MCU)
+ 1/0O Board
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Visit us!

Visit our "Sensor Solutions" webpage!
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https://www.infineon.com/cms/en/applications/solutions/sensor-solutions/presence-detection/
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Part of your lite. Part of tomorrow.
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