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Disclaimer

The information contained in this document is the proprietary information of Beanair GmbH.

The contents are confidential and any disclosure to persons other than the officers, employees,
agents or subcontractors of the owner or licensee of this document, without the prior written
consent of Beanair GmbH, is strictly prohibited.

Beanair makes every effort to ensure the quality of the information it makes available.
Notwithstanding the foregoing, Beanair does not make any warranty as to the information
contained herein, and does not accept any liability for any injury, loss or damage of any kind incurred
by use of or reliance upon the information.

Beanair disclaims any and all responsibility for the application of the devices characterized in this
document, and notes that the application of the device must comply with the safety standards of
the applicable country, and where applicable, with the relevant wiring rules.

Beanair reserves the right to make modifications, additions and deletions to this document due to
typographical errors, inaccurate information, or improvements to programs and/or equipment at
any time and without notice.

Such changes will, nevertheless be incorporated into new editions of this document.

Copyright: Transmittal, reproduction, dissemination and/or editing of this document as well as
utilization of its contents and communication thereof to others without express authorization are
prohibited. Offenders will be held liable for payment of damages. All rights are reserved.

Copyright © Beanair GmbH 2021
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1. TECHNICAL SUPPORT

For general contact, technical support, to report documentation errors and to order manuals, contact
Beanair Technical Support Center (BTSC) at:
tech-support@Beanair .com

For detailed information about where you can buy the Beanair equipment/software or for
recommendations on accessories and components visit:

www.Beanair .com

To register for product news and announcements or for product questions contact Beanair ’s Technical
Support Center (BTSC).

Our aim is to make this user manual as helpful as possible. Please keep us informed of your comments and
suggestions for improvements. Beanair appreciates feedback from the users.
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2. VISUAL SSYMBOLS DEFINITION

Caution or Warning — Alerts the user with important information
about Beanair wireless sensor networks (WSN), if this information
is not followed, the equipment /software may fail or malfunction.

Danger — This information MUST be followed if not you may
damage the equipment permanently or bodily injury may occur.

Tip or Information — Provides advice and suggestions that may be
useful when installing Beanair Wireless Sensor Networks.

Please consider the environnement before printing this document.
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3. ACRONYMS AND ABBREVIATIONS

AES Advanced Encryption Standard
CCA Clear Channel Assessment
CSMA/CA Carrier Sense Multiple Access/Collision Avoidance
GTS Guaranteed Time-Slot

kSps Kilo samples per second

LLC Logical Link Control

Lal Link quality indicator

LDCDA Low duty cycle data acquisition
MAC Media Access Control

PAN Personal Area Network

PER Packet error rate

RF Radio Frequency

SD Secure Digital

WSN Wireless sensor Network

Please consider the environnement before printing this document.
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4. RELATED DOCUMENTS

In addition to this User manual, please consult the application notes & technical notes:

4.1 APPLICATIONS NOTES

Document name (Click on the

weblink)
AN _RF_007 :“ . Wireless sensor networks deployment
Beanair_WSN_Deployment“ All BeanAir products guidelines
AN_RF 006 — ,How to extend your A guideline very useful for extending

. “ All BeanAir products
wireless range

AN RF 005 — BeanGateway ® & Data DTE interface Architecture on the
. - BeanGateway ®
Terminal Equipment Interface BeanGateway ®

your wireless range

Comparison between 868 MHz

AN_RF_003 - "|EEE 802.15.42.4 GHz Vs All BeanAir products  frequency band and a 2.4 GHz

868 MHz" frequency band.
The aim of this document is to
overview Beanair® products suited for
AN _RF_002 — “Structural Health bridge monitoring, their deployment,
monitoring on bridges” All BeanAir products  as well as their capacity and limits by

overviewing various Data acquisition
modes available on each
BeanDevice®.
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http://www.wireless-iot.beanair.com/files/AN-RF-005-BeanGateway-Data-Terminal-Equipment-Interface.pdf
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http://www.wireless-iot.beanair.com/files/AN-RF-002--Structural-Health-Monitoring-on-Bridges.pdf

Document version : 1.4.1
ea A i Rethinking sensing technology
H ®
Document type : Technical Note BeanDevice® power management

4.2 TECHNICAL NOTES

Document name

(Click on the weblink) Related product Description
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http://www.wireless-iot.beanair.com/files/TN-RF-010-BeanDevice-wireless-sensor-power-mode-management.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-010-BeanDevice-wireless-sensor-power-mode-management.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-009-BeanGateway-management-on-a-LAN-infrastructure.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-009-BeanGateway-management-on-a-LAN-infrastructure.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-008-Data-acquisition-modes-available-on-the-BeanDevice.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-008-Data-acquisition-modes-available-on-the-BeanDevice.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-007-BeanDevice-wireless-sensor-DataLogger-User-Guide.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-007-BeanDevice-wireless-sensor-DataLogger-User-Guide.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-006-BeanDevice-WSN-Association.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-006-BeanDevice-WSN-Association.pdf
http://www.wireless-iot.beanair.com/files/AN-RF-005-BeanGateway-Data-Terminal-Equipment-Interface.pdf
http://www.wireless-iot.beanair.com/files/AN-RF-005-BeanGateway-Data-Terminal-Equipment-Interface.pdf
http://www.wireless-iot.beanair.com/files/AN-RF-005-BeanGateway-Data-Terminal-Equipment-Interface.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-003-Aggregation-capacity-of-wireless-sensor-networks.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-003-Aggregation-capacity-of-wireless-sensor-networks.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-002-Current-consumption-in-active-sleeping-mode.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-002-Current-consumption-in-active-sleeping-mode.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-001-Wireless-range-benchmarking.pdf
http://www.wireless-iot.beanair.com/files/TN-RF-001-Wireless-range-benchmarking.pdf
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5. AIM OF THE DOCUMENT

The aim of this document is to provide a description of the power management on the BeanDevice®.

Please consider the environnement before printing this document.
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6. ULTRA LOW POWER DESIGN

Having developed Beanair products based on the IEEE 802.15.4 protocol, Beanair went a step further in “Co-
designing” hardware and software. This was done by manufacturing hardware with low current leakage on
hardware analog blocks and software integrated with the Ultra-low power technology. Similarly, Beanair
incorporated ultra-low power IC hardware for digital blocks. Ultimately, Beanair was able to achieve an Ultra-
low power design without compromising on the performance.

Ultra-Low Power Design

Wireless sensors
Analog components with several level of
. Ultra Low Power IC : :
with low current sleeping with
EIEILS ; :
leakage network listening

mode
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7. POWER MODE MANAGEMENT OVERVIEW

Three different types of power management are available on the BeanDevice®:

B “Battery Saver Disabled” power mode;

B “Battery Saver Enabled” power mode;

eAdvantages: The OTAC parameter is rapidly handled by
the BeanDevice®

"Bat Saver disabled" power eConstraint(s): high power consumption
mode

eAdvantages: low power consumption, you can
remotely configure the BeanDevice®
’ . eConstraints: The BeanDevice® cannot be configured
Bat Saver enabled power instantly, it depends on the Network Listening duty
mode cycle specified by the user.

: Please consider the environnement before printing this document. Page : 11/22
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8. POWER MANAGEMENT DESCRIPTION

8.1 BAT SAVER DISABLED POWER MODE

In Bat Saver disabled mode, the BeanDevice® is active every time. The radio link between the
BeanDevice® and the BeanGateway® is always conserved.

Transmit OTAC parameters

BeanGateway
e ” (WSN Coardinator)

OTAC parameters ACK

BeanDevice

If your BeanDevice® is set to “Bat Saver Enabled” power mode, your battery may drain quickly. If
you want to extend your battery autonomy, you must configure your BeanDevice® in “Bat Saver
Disabled” power mode.

In Bat Saver Disabled mode, your BeanDevice® is always active; it will receive instantly your OTAC
command.

Please consider the environnement before printing this document. Page:12/22
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8.2 BATTERY SAVER ENABLED POWER MODE

8.2.1 Principle of function

When the BeanDevice® operates in “Bat Saver enabled power mode”, it sends periodically a request
(called listening cycle) to the BeanGateway® for an OTAC command.

The user can easily configure the listening cycle depending on the data acquisition low duty cycle.

In sleep with network ultra-low power consumption.

The following diagram shows the listening; it is possible to remotely transmit an OTAC configuration
to the BeanDevice® without sacrificing its operation of the Bat Saver enabled mode:

Phase 1: The BeonDevice is in sleep state

BearOewee

]
MBIV Comnintin)

Phase 4: The BeanGatewoy starts Sending the OTAC parometers

Phose 2: BeonDevice worm startup

Reguest for new OTAC parameters

Phase §: The BeanDevice sends an 4(*‘”‘(“ on OTAC EOIOM('(I‘

Phase ¥ The BeanGelew ends an ACK/NACK

B tabioy
AN G i)

ACK/NACK on SeanDevice request

Fhage 6. T Devi K nto
z°
zZ Seeprg wen
Nelwerd
0 vode
e ?
9

Makxieoy
W Cpwtcen
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Example 1: If the Data Acquisition Low Duty Cycle set to 20 seconds and the coefficient network listening
round is set at 5, every 100s then the BeanDevice® sends a request to the BeanGateway ® to know if any
Over the Air Configuration (OTAC) is available.

If this power mode is configured on your BeanDevice® OTAC command cannot be updated in real
time. If OTAC command must take effect instantly, it will be advisable to run your BeanDevice® in “Bat
Saver Disabled” power mode.

Please consider the environnement before printing this document. Page : 14 /22
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9. OTAC (OVER-THE-AIR CONFIGURATION) PROCESS

OTAC (Over-the-air configuration) concerns all the configuration parameters which are transmitted
by radio to the BeanDevice®. These parameters are generated by the BeanScape® supervision
software.

BeanDevice® OTAC process is as following:

v' Enter a new value in the field configuration

v Click on the button validate

v" A new window occurs with the confirmation that the message was transmitted to the
BeanGateway®

v" The OTAC command is transmitted to the BeanGateway®

v" The BeanGateway® confirms the good reception of the OTAC command

OTAC command
is Waiting

Qo

-
BeanGateway

Sleep mode configuration

0 Request sent successtully

Serecr Corfy  Orire Duts Avsiyne  Dtalogoer  Sytem corfy  Power mode managenent
Bt Saver Combpuraton
2 Dimables
& Crabied

Rato: ? 3 OIhEDmm00s

Vielalare |

Sioep mode wih baternng corbg

Dwlete pancing OTAL brame Valulate

Depending on the power mode used by the BeanDevice®, the OTAC command is transmitted to
the BeanDevice® in different way. The following section describes this process.

Please consider the environnement before printing this document. Page:15/22
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9.1 OTAC PROCESS IN “BATTERY SAVER DISABLED” POWER MODE

If the Power mode on your BeanDevice® is configured with “Battery Saver Disabled power mode”:

v' The OTAC parameter is transmitted instantly to the BeanDevice®

v" The BeanDevice® transmits a confirmation to the BeanGateway® which is already forwarded to the
BeanScape®

7ro,
P ”5'77/'1
eo,,

E S ”79

Copg-  CVjg
onﬁ,.,bo’ .lce
‘op

-
BeanGateway

. n irmation
Qo>
- =
S
”

Y 4
«-—_-—————————_
OTAC Command is
transmitted to the

* BeanDevice

BeanDevice Remate Config. Status

Pending Sent Deleted

r \
BeanDevice e o0 o
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9.2 OTAC PROCESS IN “BATTERY SAVER ENABLED” POWER MODE

If the Power mode on your BeanDevice® is configured in “Battery saver enabled mode”:

v' The OTAC parameter is not transmitted instantly to the BeanDevice®, the BeanDevice® is

sleep most of the time;

v" When the BeanDevice® wakes up, it sends periodically a request to the BeanGateway® for

an OTAC parameter;

v' If an OTAC parameter is waiting on the BeanGateway?®, it will be transmitted to the

BeanDevice®;

v" The BeanDevice® transmits a confirmation to the BeanGateway® which is already

forwarded to the BeanGateway®;

Power Supply Diagnostic

Diag. Date: | 4/13/282111:30:23 AM

Internal Temp.: | 26.750 [ (°c

Power mode: Bat Saver Enabled
z Battery Voltage: | 4.230 v

ZZ Battery level: | Good m!!l P

Zz

F.
BeanDevice

The BeanDevice® is
Working with battery
Saver mode

Please consider the environnement before printing this document.
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-
BeanGateway

BeanDevice g i 9

«——————‘_-_———

OTAC Command is

transmitted t0 the
BeanDevice

¢ ‘BeanDevice
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10. POWER MODE MANAGEMENT FROM THE BEANSCAPE®

4 Beanscape 24GHz
File Connection Tools Advancedfunc. Off.DataAnalysis View Help

| Connection

Network Dragnostic

Current power
mode status

Select the
BeanDevice
profile

Power mode
[ B enemmiss config tab
Vaidatn )
Delzte pending OTAC frame Validate

10.1 TAB : POWER MODE MANAGEMENT

This Tab is composed of three frames:
v Bat Saver configuration: Configure the Power mode on your BeanDevice®

v Sleep mode with listening config.: Configuration settings for Sleep mode with network listening

Datalogger System config. Power Mode config. Online Data Analysis

Battery Saver config,

Battery Saver : Enahbled v

BeanDevice Listening Ratio : b % 00 h 9 mm @5 5

Listening Cycle

!

Validate

Delete pending OTAC frame L Validate )
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Parameter Description

Bat Saver configuration Disabled: The BeanDevice® operates in Bat Saver Disabled mode.
Enabled: The BeanDevice® operates in Bat Saver Enabled mode.

Ratio: Fix the Ratio of the listening cycle depending on the data acquisition
low duty cycle.

Example: If the data acquisition is 30 seconds, the Listening cycle will be 150
seconds.

Sleep mode with listening Delete pending OTAC frame: By clicking on “validate”, the pending OTAC

. frame is deleted
config

e Bat Saver enabled mode is vital if you want to extend the battery life of your BeanDevice ®. But it
requires some precautionary principles: by activating Bat Saver enabled mode, the radio receiver of your
BeanDevice® will also operate in Bat Saver enabled mode.

Any OTAC parameter won’t be received by the device unless:

Restart your BeanDevice: you BeanDevice will consider the latest OTAC
Solution 1 parameter sent by the user during his sleep.

Solution 2 Wait for the listening cycle: the BeanDevice will listen to the latest OTAC
parameter sent by the user at every listening cycle.

Example: If your BeanDevice is operating in LowDutyCycle mode with 1 min and
you have a listening ratio of 5, then you’ll have to wait for 5 min until the
BeanDevice wakes up from sleep to listen for your OTAC.

Solution 3 Press the magnet to the Network button for more than 2s, you can reset to
factory settings

Please consider the environnement before printing this document. Page : 20/22
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10.2 POWER MODE STATUS

Power Supply Diagnostic

- T

Diag. Date: | 12/8/2020 9:50:11 AM _|
Intemal Temp.: | 23.250 J(c
Power supply: [ Mains

Power mode: [ down

Battery Voltage: [ 4.177

Battery level: | Good | "“ II i

Power Supply Diagnostic

e

Diag. Date: | 12/9/2020 10:49:33 AM
Internal Temp.: | 32.000
Power supply: [ Mains

Power mode: [ Bat Saver Enabled ]

Elattew‘u’unage;[ 4.3 | v
Battery level: [ Good ] T

Power Supply Diagnostic

—_—

Diag. Date: L 12/9/2020 18:53:07 AM
Internal Temp.: | 25.000
Power supply: [ Mains

Power mode: Bat Saver Disabled _

=G

(
Battery Voltage: L 4.230
[

Battery level:

Blue LED: The BeanDevice is powered off

Battery Saver mode is enabled (sleep)

Green LED: The BeanDevice is on battery
saver mode

Active power mode (Mains or Bat)

Yellow LED: The BeanDevice is on active
power mode

Good J|"III'|
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