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XENSIV™ Wireless Presence Detection Sensor

Getting started guide

About this document

Scope and purpose

This user guide provides instructions on how to set up and run the XENSIV™ Wireless Presence Detection Sensor
(DEMO_60LTR11_AUTO_BLE). It also includes troubleshooting tips and instructions for how to reprogram the
DEMO_60LTR11_AUTO_BLE sensor when firmware updates are needed.

The battery-powered XENSIV™ wireless presence detection sensor demonstrates the XENSIX™ BGT60LTR11AIP
60 GHz autonomous radar MMIC capabilities with AIROC™ CYBLE-222014-01 Bluetooth® module, wirelessly
connected to Infineon’s “60 GHz Radar” smartphone application, available for Android and iOS, showing
motion detection and direction of motion. This sensor demo will enable users to evaluate a working solution
and envision the possibilities of radar in Internet of Things (IoT) edge applications.

Intended audience

The intended audience for this document are design engineers, technicians, and developers of electronic
systems working with the XENSIV™ Wireless Presence Detection Sensor.

Reference Board/Kit

Product(s) embedded on a PCB with a focus on specific applications and defined use cases that may include
software. PCB and auxiliary circuits are optimized for the requirements of the target application.

Note: Boards do not necessarily meet safety, EMI, quality standards (for example UL, CE) requirements.
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Important notice

Important notice

“Evaluation Boards and Reference Boards” shall mean products embedded on a printed circuit board (PCB) for
demonstration and/or evaluation purposes, which include, without limitation, demonstration, reference and
evaluation boards, kits and design (collectively referred to as “Reference Board”).

Environmental conditions have been considered in the design of the Evaluation Boards and Reference Boards
provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards has been tested
by Infineon Technologies only as described in this document. The design is not qualified in terms of safety
requirements, manufacturing and operation over the entire operating temperature range or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subject to functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the same
procedures as regular products regarding returned material analysis (RMA), process change notification (PCN)
and product discontinuation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production. The
Evaluation Boards and Reference Boards may therefore not comply with CE or similar standards (including but
not limited to the EMC Directive 2004/EC/108 and the EMC Act) and may not fulfill other requirements of the
country in which they are operated by the customer. The customer shall ensure that all Evaluation Boards and
Reference Boards will be handled in a way which is compliant with the relevant requirements and standards of
the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the information provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and managed
according to the terms and conditions set forth in this document and in other related documentation supplied
with the respective Evaluation Board or Reference Board.

It is the responsibility of the customer’s technical departments to evaluate the suitability of the Evaluation
Boards and Reference Boards for the intended application, and to evaluate the completeness and correctness
of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not cause
any harm to persons or third party property.

The Evaluation Boards and Reference Boards and any information in this document is provided "as is" and
Infineon Technologies disclaims any warranties, express or implied, including but not limited to warranties of
non-infringement of third party rights and implied warranties of fitness for any purpose, or for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation Boards
and Reference Boards and/or from any information provided in this document. The customer is obliged to
defend, indemnify and hold Infineon Technologies harmless from and against any claims or damages arising
out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any information provided herein at
any time without further notice.
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Safety precautions

Safety precautions
Note: Please note the following warnings regarding the hazards associated with development systems

Table1 Safety precautions

Caution: The reference board contains parts and assemblies sensitive to electrostatic
discharge (ESD). Electrostatic control precautions are required when installing, testing,
servicing or repairing the assembly. Component damage may result if ESD control
procedures are not followed. If you are not familiar with electrostatic control
procedures, refer to the applicable ESD protection handbooks and guidelines.
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1 Introduction

The XENSIV™ Wireless Presence Detection Sensor (DEMO_60LTR11_AUTO_BLE) is a battery-operated
application with Infineon’s XENSIV™ BGT60LTR11AIP 60 GHz radar and a Bluetooth module, CYBLE-222014-01,
that wirelessly connects via Bluetooth low energy (BLE) with a smartphone running Infineon’s 60 GHz Radar
sensor app.

The smartphone app will communicate with the CYBLE-222014-01 to display the data from the BGTGOLTR11AIP
60 GHz radar for presence detection and direction of motion.

(infineon 5l oetecion

Outgoing

Incoming

—

Detection

00:01:42

‘
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Figure 1 XENSIV™ Wireless Presence Detection Sensor
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2 Setup and operating instructions
Follow the steps below to set up and run the XENSIV™ Wireless Presence Detection Sensor:

1. Install Infineon’s 60 GHz radar app from Apple App Store or the Google Play Store. Search for “Infineon 60
GHz radar” and choose “Install” and then “Open”.

2. Install a CR2032 battery in the unit with the negative side down toward the PCB.

Note: Note: J1 is the positive contact, J2 is the negative contact. J1 and J2 labels can be seen on the PCB
silkscreen when the battery is not installed. For more information on battery installation see
Section 3.2.

3. Thereis a switch, SW1, that will be put in the “ON” position to operate. It can be switched off to conserve
battery life when it is not in use, as shown in Figure 2.

Figure 2 Turn ON the sensor

4. Open theInfineon’s “60 GHz Radar” dedicated app on either an Android or an iOS phone. Please Make sure

Bluetooth is enabled on the phone.
——
(Infineon

60 GHz Radar

Figure 3 60 GHz Radar smartphone app

5. Tap the “Connect” button on the app to connect to the sensor.
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(infineon NSy wrees:
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Incoming Outgoing

Detection
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Figure 4 Connect your device

6. The “60 GHz Radar” app will give the message “Found device” and will automatically start radar detection.
If it fails to connect and reports “Cannot find device”, see Section 5.1 to resolve.

T XENSIV™ Wirel
H ™ Wireless
Infineon Presence Detection

Incoming Outgoing

Detection
(¢ I 1)

00:01:03

» Disconnect ‘ Stop detection

Figure 5 Found device

7. The “60 GHz Radar” app includes a detection indicator. The indicator will be green when the
BGT60LTR11AIP detects a presence. It will be a red circle when no presence is detected.
Hitting the “Stop detection” button will stop the radar, and a gray bar will replace the circle. Similarly, the
incoming and outgoing labels on the app will show a green arrow pointing in the direction of motion.
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When the XENSIV™ Wireless Presence Detection Sensor is fully operational and connected to the
smartphone running the app, the output is as shown in Figure 6.

(infineon xensiv wireess
Incoming Outgoing
Detection
00:01:42
> Stop detection
Figure 6 Device is successfully connected

8. The best method to demonstrate the XENSIV™ Wireless Presence Detection Sensor is to placeiton a
stationary platform with no moving objects behind it (for example, against a wall). The user should hold the
connected phone and stand 1 to 8 m from the sensor, and then walk toward or away from the sensor to see
the detection and directional sensing. To demonstrate detection vs. no detection, place the sensor facing a
door, where the user can step behind a wall.
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Assembly and battery replacement

3 Assembly and battery replacement

3.1 Enclosure

The XENSIV™ Wireless Presence Detection Sensor consists of the plastic enclosure, the back cover and the
battery insert holder with four screws to hold it in place.

4v-8
33 W

X0808-1K-4033

» A

Em “V
v 600-INT0201-01 REVO2
2222K100068
Figure 7 Pictures of assembly
3.2 Battery installation and replacement

The battery is a CR2032 coin cell. The back cover snaps on and off; use the small indention to pry it off. The
screws must be installed to hold the battery in its proper position to make good contact with the positive and
negative terminals on the PCB. Place the battery with the positive side up, as shown in Figure 7.
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4

Programming and UART debug interface

The XENSIV™ Wireless Presence Detection Sensor will come programmed to be fully operational. However, it
may be necessary to program updates or customization.

4.1

Instructions for programming the .hex file

1. Remove the XENSIV™ Wireless Presence Detection Sensor PCB from the enclosure and attach it to the
programming dongle. JTAG header J3 on the radar sensor will connect to JTAG header D4 on the
programming dongle. Connection should be made such that pin 1 of D4 on the programming dongle will be
mated to pin 2 of J3 on the XENSIV™ Wireless Presence Detection Sensor J3 connector. See Figure 8 for the
proper position. Battery power is not needed, as power and ground connections will be supplied by the
dongle when it is connected to the USB port on the computer.

Figure 8

Note:

Connect the XENSIV™ Wireless Presence Detection Sensor to the programming dongle

SW1 button on the dongle will touch the demo board and hold the demo board at a slight angle

when attached via the JTAG snap connector. This will not interfere or cause issues with the
programming operation. On the dongle board, ensure that switch SW3 is in the 3" position (EZ-

BLE).

2. Download and install the PSoC™ Programmer at: https://www.infineon.com/cms/en/design-
support/software/free-and-open-source-software-foss/cypress-programmer-foss-packages/
The download will be an .exe file that will open an installer for the programming graphical user interface

(GUI). Click through the installation steps.

Figure 9.

Open the PSOC™ Programmer and plug the dongle into a USB port on the computer. It should look like

@ psoc Programmer
File View Options Help

@ 30ePR DB
[ Pot Selection 4/p  Programmer utiities JTAG
@ KitProg/BLEOC06176F03056400 Programming Parameters
Eile Path:
<
Programmer:
Programming Mode: @ Reset
Verification: @® On
Device Famiy AutoDetection: @® On
CYSCdoo-BLE Programmer Characteristics
Protocol: | JTAG @ SWD
Lz Voltage: 50V 33V
CYBLE-222014-01

S

W B

Power Cycle
O off
O off

P

25V

2

C
18V
8

KitProg/BLEOC06176F03056400

Power Detect
S5p
16M

Connector:
Clock Speed

Status
Execution Time:
Power Status:

Voltage

10p
Hz

1.1 seconds

ON
3295 mV

C:\Users\Garofolo\Desktop\Lowpower_Wireless_Radar_Sensor_fir

>

Memory Types

Load from hex Load from device

Main Flash [256K]

Size (bytes):
Start address:
End address:

Figure 9 PSOC™ Programmer
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4. Click on “KitProg/BLE0C6176F6F03056400” under “Port selection”. This will connect the dongle, and
“Actions” will report the following:

Actions Results

Successfully Connected to KitProg/BLEOCO6176F03056400 at 4:58:18 PM KitProg Version 2.21
Cpening Port at 4:58:18 PM

Figure 10 Actions tab result

If a pop-up message states that Kitprog is out of date, see Section 5.2 to resolve.

5. Click on the foldericon at the top left-hand corner and a file browser will open. Browse to filename
“Lowpower_Wireless_Radar_Sensor_final.hex”. The .hex file will show in the file path of the
“Programming Parameters” section. A PSOC™ programmer GUI window should be set up like the illustration
in Figure 11.

B psoc Programmnger Folder ICON
View ions  Help
) R mn m
3 NLEB-0B
T¥etSeicction 4 Programmer uiities JTAG

@ KitProg/BLEOC0O6176F 03056400 Programming Parameters Memory Types

Eile Path C:\WUsers\Garofolo\Desktop\Puck ProjectiFirmware_Puck\Lowpowet Load from hex Load from device
< > — .
M Main Flash [256K]

Programmer. KitProg/BLEDC06176F03056400
Programming Mode: @) Reset Power Cycle Power Detect
Verification @®@on Qo Connector: 5p 10p
AutoDetec ® Q 1.6 MHz

Device Family AutoDetecton: ®) On . Off Clock Speed. 6 MHz

CYaChox-BLE Programmer Characteristics Status N
Protocol: ITAG @ SWD 1SSP 2c Execution Time: 0.1 seconds Size (bytes):

Device ot PowerStalus:  ON Startaddrees

oltage 50V > 5\ 18V
CYBLE-222 xyrdtd i e Voltage: 3298 mV End address:

Actions Results

Memory Types Load fro...

Mem Types Load fro...

Active HEX file set a... C:\Users\Garofolo\Desktop\Puck Project\Firmware Puck\Lowpower Wireless Radar_Sensor_ final.hex

Successfully Cor . KitProg Version 2.21

Cpening Port at 3:0

Figure 11 Browse firmware binary image

6. Click on the programming arrow icon at the top left-hand corner next to the foldericon.
This will start the process of programming the PSOC™ 4 BLE device.

7. Once programming is complete, the “Actions” window will return “Programming Succeeded”, as shown in
Figure 12.

Actions Results
Program Finished at 5:12:03 PM
Programming Succeeded
Doing Checksum
Doing Protect
Verifying of Flash Succeeded
Verifying of Flash Starting...

Programming of Flash Succeeded

> Transfer rate: 10.51 KB/sec. 84480 bytes transferred (330 blocks x 256 bytes) in 7851 ms
Programming of Flash Starting...
Erass Succesded
Device set to CYBLE-222014-01 at 5:11:40 BM 262144 FLASH bytes
Device Family set to CYBC4xxx-BLE at 5:11:40 PM
Automatically Detected Device: CYBLE-222014-01
Silicon: 1A6B, Family: AA, Major/Minor Rev: AC
Program Requested at 5:11:3% PM
Successfully Connected to KitProg/BLEOC0€176F03056400 at 5:11:37 PM KitProg Version 2.21
Cpening Port at 5:11:35 PM
Connected at 5:11:34 PM KitProg/BLEQCO6176F03056400
Figure 12 Program your device
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8. Close the PSOC™ Programmer GUI.

4.2 UART debug interface

The firmware programmed into the PSoC™ 4 BLE enables the UART to view serial data output of the XENSIV™
Wireless Presence Detection Sensor’s execution steps.

1. Open Tera Term (or another serial terminal) and set the following: Serial, COM: choose “KitProg USB-UART
(COMXx)”, as shown in Figure 13.

Tera Term: New connection X ‘
OTCPIP myhost.example.com
History
22
Telnet
SSH SSH2
Other
AUTO
® Serial Port: COMI11: KitProg USB-UART (COM11)  ~
Cancel Help
Figure 13 New connection using Tera Term

Setup the Serial COM Port, with the configuration shown in Figure 14.

Port: COM11 v
Speed: [115200 ‘]
Data: 8 bit v
Parity: none v
Stop bits: 1 bit v
Flow control: none v

Figure 14 Serial COM Port configuration

2. Hitthe “RESET SW1” button on the dongle with the XENSIV™ Wireless Presence Detection Sensor attached.
Figure 15 shows the serial terminal output.
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Advertising with Address: []

Figure 15 Serial terminal output after device reset

3. Open the Infineon’s “60 GHz Radar” app and click “Connect”. The serial terminal will then output the
presence detection status and direction of motion, as shown in Figure 16.

Connected

Conn param accepted

Motion not Detected

Motion not Detected

Motion Detected target departing

Motion Detected target approaching

ﬂotion Detected target departing

Motion Detected target approachin
Motion Detected target departing

Figure 16 Serial terminal output showing motion detection status
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5 Troubleshooting
5.1 “60 GHz Radar” app reports “Cannot find device”

e Measure the voltage of the CR2032 to ensure that it measures 2.7V or greater. If it is lower than 2.7V,
replace the battery.

e Check to make sure Bluetooth is enabled on the smartphone that is running the "60 GHz Radar" app.

e Check to make sure the BLE device is showing in the XENSIV™ Wireless Presence Detection Sensor. It will
show as "BLEPuck". Any scanner app can be used to check if it is broadcasting, e.g., CySmart, which is

downloadable from the Apple App Store or Google Play Store. Open the scanner app, and BLEPuck should
show up in the list of BLE devices, as shown in Figure 17.

7339 ol LTE .
-

BLE Devices

Pull down to refresh...

BLEPuck RSSI
No Services -50 dBm
Unknown Peripheral RSSI
No Services -93 dBm
Unknown Peripheral RSSI
No Services -76 dBm
beacon RSSI
1 Service Advertised -71 dBm
Unknown Peripheral RSSI
No Services -88 dBm
Apple TV RSS!
No Services -94 dBm
Unknown Peripheral RSSI
No Services -83 dBm

Unknown Peripheral RSS!
No Services -69 dBm

Wahoo KICKR 8197 RSS!
o Aduneticad RR dRm

Figure 17 BLEPuck in BLE found devices list

e If BLEPuck still does not show after refreshing and waiting for more than a minute or two, power-cycle the
XENSIV™ Wireless Presence Detection Sensor using SW1, as explained in Section 2, Step 3. Power-cycling the
CYBLE-222014-01 device will put it back into broadcasting mode.

e Make sure the smartphone running the Infineon’s “60 GHz Radar” app is at least Bluetooth v4.2 compliant.

5.2 PSOC™ Programmer communication failure

e Ifthe PSOC™ Programmer fails to communicate, a pop-up window will show the message shown in Figure
18.
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B WARNING! *

The communication firmware on the kit does
not match what is installed with this release of
FPSoC Programmer.

if you want the fitnware to match. click the
Liilities tab and then click Update Rmware

[ 1 Do not show this message again QK

Figure 18 Programmer fails to communicate warning message

Click “OK”, and select the “Utilities” tab, then click the “Upgrade Firmware” button, as depicted in Figure
19.

B PsoC Programmer
File View Options Help

-3 0N B-0OB

|Porl Selection 4b  Programmir Utilities AG

@ KitProg/BLE1818045303147400 S—
—*  Upgrade Fimware Click to upgrade connected device's fimware

Erase Block Click to erase user specffic flash block

Custom Checksum Click to calculate checksum for specific address range(s)

Device Family
CY8Cdhox-BLE

Device
CYBLE-222014-01

Figure 19 Upgrade firmware

This will upgrade the firmware of the programming dongle. The “Actions and Results” window will report
the status during the update. The update will take several seconds before a “Firmware Update Finished”

message is given.

Attention: DO NOT remove the dongle during the updating process.
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6 Frequently asked questions (FAQs)

Q: What is the method to show demo to customers for BEST user experience?

A: The XENSIV™ Wireless Presence Detection Sensor should be placed on a stationary platform where there will
be no moving objects behind it (for example, against a wall.) The user should hold the connected phone and
stand 1 to 8 m from the sensor and walk towards or away from the sensor to see the directional sensing. To
demonstrate detection versus no detection, place the sensor facing a door where the user can step behind a
wall.

Q: What is the system architecture the demo?
A: Refer to DEMO_60LTR11_AUTO_BLE for the block diagram.

Q: How long will the battery last?

A: The demo is not optimized for the lowest achievable power. If the demo is left running continuously, the
battery will run for approximately 24 hours. In theory, with proper power optimization, a similar design could
run for months depending on the implementation. Application notes are available for optimizing both PSOC™ 4
BLE (CYBLE-222014-01) and 60 GHz radar (BGT60LTR11AIP) to achieve the best low power performance for
battery operation.

Q: What is the range?

A: The demo can cover an approximate range of 8.5 m and has a field of view (FOV) of around 90°. The plastic
enclosure is not designed to provide optimal performance. For details on optimal performance see AN644
BGT60LTR11AIP radome design guide [1].

Q: Whatis needed to run the demo?

A: You will need a smartphone with Bluetooth capability, to host the Infineon “60GHz Radar” app, which is
available for download in both the Apple and Google stores and can be found by searching for "XENSIV™
Wireless Presence Detection." Additionally, you will need a CR2032 battery to power the device

Q: What are typical application use cases for an application similar to the demo?
A: Thermostat, room occupancy, lighting control, automatic door, intrusion alarm, and many more.

Q: Can this demo be used to as an evaluation platform to fully analyze all the features of the
BGT60LTR11AIP for a custom design?
A: No, this is an enablement demo to illustrate the BGT60LTR11AIP as an loT edge application.

Q: Can this demo be used as a basis for a custom design application?
A: Yes, all hardware design files and source code for the smartphone app and PSOC™ 4 MCU with AIROC™
Bluetooth LE are available to use as a reference to start custom applications.

Q: Does the 60 GHz radar (BGT60LTR11AIP) require FCC certification?

A: Yes, 60 GHz radar is subject to rules and operational policies as stipulated in Section §15.255 of the
Commission's Rules. For pre-certified solutions, please contact your Infineon sales team for information on 60
GHz radar modules.
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https://www.infineon.com/dgdl/Infineon-AN091611_BGT60LTR11AIP_Radome_Design_Guide-ApplicationNotes-v01_20-EN.pdf?fileId=5546d4627aa5d4f5017abf75cdcc488b&da=t
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Warnings

Due to technical requirements products may contain
dangerous substances. For information on the typesin
question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or any
consequences of the use thereof can reasonably be
expected to result in personal injury.
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