BEANAIR

AN-420 /AN-mV/AN-V &  tender
|

/ice "AN-420

ﬂ L-,"ﬂ

_ eﬂ'\ es) >




-~
L N S ® “Rethinkin ] ”
( v, g sensing technology
BeanAir

Document version:2.2

BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

DOCUMENT

Document number

Version 2.3

External Reference

Last Publication date 22/12/2016

Author

Maxime Obraz.

Document code

Project Code

Document Name

BeanDevice® User Manual

VALIDATION

Function

Recipients Validation | Information

Writer

Rasha Friji

Reader

Maxime Obraztsov

Approbation

Mohamed-Yosri Jaouadi

DIFFUSION

Function

Recipients Validation

Reader 1

Philippe FROMON, Embedded software
engineer

Reader 2

Christophe DONTEGREUIL, Technical support
engineer

Updates

Version Date

Author Evolution & Status

1.9 20/07/2012

Christophe

. BeanDevice® AN-XX Xtender added
Dontegreuil

2.0 25/06/2015

Maxime

Obraztsov TimeSync function added

21 21/03/2016

Standalone option
Rasha Friji )
Battery level display

21/04/2016

Antenna specifications updated
Rasha Friji o .
Further description about sensor wiring code

22/12/2016

Salah Riahi Exporting a log file to Excel video added

Please consider the environment before printing this document. Page :2 /126




Document version:2.2

-
r “ﬂ AO “Rethinking sensing technology”
\ ea n lr BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

TECHNICAL SUPPORT

VISUAL SYMBOLS DEFINITION

ACRONYMS AND ABBREVIATIONS

RELATED DOCUMENTS & VIDEOS
3.1 Applications & Technical Notes
3.2 Related videos

DOCUMENT ORGANISATION

BEANDEVICE® PRODUCT OVERVIEW
5.1 Introduction to ProcessSensor product lines
5.2 Advantages of using the BeanDevice® AN-XX Xtender
5.3 BeanDevice® Technical specifications

5.3.1 Common technical specifications

5.3.2 BeanDevice® AN-420 & AN-420 XTender

20

5.3.3 BeanDevice AN-mV & AN-mV Xtender

5.3.4 BeanDevice® AN-V & AN-V Xtender
5.4 Technical specifications

5.4.1 Common Specifications

5.4.2 BeanDevice® AN-420 & AN-420 Xtender
5.5 Product focus: BeanDevice® AN-mv/AN-V/AN-420
5.6 Product FOCUS: BeanDevice® AN-420/AN-V/AN-mV Xtender
5.7 Leds description
5.8 RF Antenna

: Please consider the environment before printing this document. Page : 3 /126




Document version:2.2

el
P e “Rethinking sensing technology”
BeanAir

BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

5.8.1 Antenna diversity

5.8.2 Antenna specifications

5.8.3 Mechanical specifications and dimensions

5.8.4 Performances

Sensor Interface

5.9.1 How to connect a sensor on your BeanDevVvice®? ........coovviveeeiiieieecciieee e 43

5.9.2 Sensor power supply

5.9.3 Sensor wiring code (General overview)

5.9.4 Sensor wiring code (BeanDevice® AN-420)

5.9.5 Sensor wiring code (BeanDevice® AN-V & AN-mV)
5.10 Mechanical drawing (BeanDevice® AN-XX)
5.11 BeanDevice® AN-XX Power Supply

5.11.1 Lithium-ion Rechargeable battery

5.11.2 AC-To-DC power adapter

5.11.3 External Power supply wiring code (not available on the BeanDevice® AN-XX Xtender)
55

5.12 BeanDevice® AN-XX Extender Power Supply
5.12.1 Primary Cell specifications
5.12.2 How to change the Primary cell on the BeanDevice® AN-XX Xtender

DATA ACQUISITION MODE DESCRIPTION

BEANDEVICE® PROCESSSENSOR INSTALLATION GUIDELINES
7.1 Power Mode Management

7.2 BeanDevice® Network Association

7.3 Datalogger function

7.4 OTAC (Over-the-air-Configuration) process

7.5 Factory settings

BEANDEVICE® SUPERVISION FROM THE BEANSCAPE
8.1 Starting the BeanScape®
8.2 Displaying the BeanDevice® Informations
8.2.1 Frame: Identity
8.2.2 Frame: Wireless Network Diagnostic
8.2.3 Frame: Power supply diagnostic
8.2.4 Frame: System

Please consider the environment before printing this document. Page : 4/ 126




Document version:2.2

o™ o
’ " n Ail’ “Rethinking sensing technology”
ea BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

8.2.5 Frame: BeanDevice®
8.2.6 Frame: Product Version
8.2.7 Frame: Actual Data Acquisition mode
8.2.8 Frame: Battery/Primary Cell status
8.3 BeanDevice® Configuration
8.3.1 Tab: Custom Display
8.3.2 Tab: Notes
8.3.3 Tab : Data Acquisition configuration
8.3.4 Tab: Datalogger
8.3.5 Tab : SyStem CONTi. coooeiiiieiiie e e 80
8.3.6 Tab : Power mode management
8.4 Sensors configuration
8.4.1 Sensor profile
8.4.2 Sensor configuration & calibration
8.4.3 Graphical display
8.5 Datalogger configuration
8.6 Log file organization
8.6.1 Log File System Overview
8.6.2 Log file directory
8.6.3 Log Folder
8.6.4 Log file size configuration
8.6.5 Log file generation
8.6.6 Cache Data Configuration (for Graph)
8.6.7 Log file related to data acquisition
8.6.8 Log file organization in” Streaming Packet” mode

9. BEANDEVICE® MAINTENANCE & SUPERVISION (FOR EXPERIENCED USER)

9.1 How to optimize the battery autonomy on your BeanDevice®

9.2 Over-the-air Configuration (OTAC) parameters backed up on Flash
9.2.1 Level 1: End-user OTAC parameters
9.2.2 Level 2: Sensor calibration parameters
9.2.3 Level 3: Network maintenance (only for expert in wireless sensor networks)
9.2.4 Level 4: Primary cell/Rechargeable battery calibration

9.3 Network diagnostic from your BeanScape® software
9.3.1 Displaying Network information
9.3.2 Scrolling menu « BeanSensor »

: Please consider the environment before printing this document. Page : 5/ 126




Document version:2.2

Ao
r‘\‘ I‘IAi r “Rethinking sensing technology”
' ea BeanDevice® User Manual

Document Type : User Manual ProcessSensor product lines

10. TROUBLESHOOTING

11. INSTALLATION PROCEDURES
11.1 Sealing
11.2 Coexistence With others Frequencies at 2.4 GHz
11.3 TempErature & Humidity
11.4 Reflections, Obstructions and Multipath
11.5 shock & Vibration resistance
11.1 Antenna

Please consider the environment before printing this document. Page : 6 /126




Document version:2.2

[ - " ) . .
‘ ‘ AO “Rethinking sensing technology”
ean lr BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

Table list

Table 1: RF specifications Table

Table 2 : Antenna specifications

Table 3: External sensor power supply specifications
Table 4: Primary cell specifications table

Table 5: Factory settings

Figure List

Figure 1: Focus on BeanDevice® AN-V/AN-mV/AN-420

Figure 2: BeanDevice® AN-420/AN-V/AN-mV Xtender

Figure 3: Antenna Diversity present on the BeanDevice® AN-420/AN-V/AN-mV
Figure 4 : Antenna Mechanical drawing

Figure 5 : 3D Radiation pattern and antenna gain

Figure 6 : Radiation pattern

Figure 7: Sensor connection on the BeanDevice®

Figure 8: Sensor power supply

Figure 9: M12 socket location the BeanDevice®

Figure 10: M12 Socket - positioning notch

Figure 11: M12 socket Pin assignation

Figure 12 : M12 socket Wiring Code (BeanDevice® side)

Figure 13: M12-4pins Plug Wiring code (sensor side)

Figure 14: Wiring code (sensor side) — Analog unipolar

Figure 15: Wiring code (sensor side) — Analog bipolar

Figure 16: Mechanical Drawing

Figure 17 : External power supply M8-3Pin - BeanDevice® side
Figure 18 : External power supply wiring code (M8-3Pin Plug side)
Figure 19 : Power mode management

Please consider the environment before printing this document. Page : 7 /126




Document version:2.2

o™ o
" A' “Rethinking sensing technology”
ea n Ir BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

Disclaimer

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

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 Ltd, 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 2015
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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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1. VISUAL SYMBOLS DEFINITION

Symbols 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.
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2. 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

Wireless sensor Network
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3. RELATED DOCUMENTS & VIDEOS

In addition to this User manual, please consult the related application notes, technical notes and

videos:

3.1 APPLICATIONS & TECHNICAL NOTES

Our latest applications and technical notes are available on the following link:

Click here

3.2 RELATED VIDEOS

QAII the videos are available on our Youtube channel

Please consider the environment before printing this document.

Page : 12/ 126



http://www.beanair.com/support-white-paper.html
http://www.youtube.com/user/BeanairSensors/videos?view=0

Document version:2.2

"‘ I‘lAir “Rethinking sensing technology”
ea BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

4. DOCUMENT ORGANISATION

This manual is organized in 7 chapters, as follows:

BeanDevice® product

. eDetails the BeanDevice® product presentation
overview

eDetails the data acquisition mode available on the BeanDevice®

Data acquisition mode ' - BE
* Related Technical Note: TN_RF_008 - "Data acquisition mode

descrlptlon available on the BeanDevice®"

eDetails the installation guidelines of the BeanDevice®

eRelated Technical Note: TN_RF_010 - "Beandevice® Power
Management "

BeanDevice® eRelated Technical Note: TN_RF_007- "Beandevice®

[N EHE (e]aW-{V{e[Sl[Ts[-IJM Datalogger user Guide"
eRelated Technical Note: TN_RF_006- "Beandevice® wireless
network association"

BeanDevice® supervision

from the Beanscape® eDetails the BeanDevice® supervision from the BeanScape®

BeanDevice®
maintenance (for

) eDetails the BeanDevice® maintenance (for experienced user)
experlenced user)

Troubleshooting eFrequently asked questions (FAQ)

NS ELELTe gl el felel=ls [II{=53N Details the installation procedures
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5. BEANDEVICE® PRODUCT OVERVIEW

A It is highly recommended to read all the user manual related to Beanair software &
equipment (BeanScape ®, BeanGateway®, BeanDevice ®) before getting start your BeanDevice®.

5.1 INTRODUCTION TO PROCESSSENSOR PRODUCT LINES

ProcessSensor product line comes with Wireless analog DAQ compatible with a large scale of analog
sensors:

= Analog voltage £5V and +10V
= Analog low voltage £20mV compatible with strain gauge sensor
= Analog current loop 4-20 mA

It comes with advanced features:
High measurement precision (less than +0.08% on the full scale)

Providing power supply to external analog sensors (user configurable: 4.5V up to 20V)
Back Up data acquisition on an internal flash memory (embedded Datalogger)

Transmitting data by wireless
Compatible with sleep or active power mode

BeanDevice® AN-420 &| Wireless system acquisition for analog 4-20 mA current loop
BeanDevice® AN-] measurement.
420 Xtender

BeanDevice® AN-V & Wireless system acquisition for analog differential measurement +5
BeanDevice® AN-V Xtender Jvolts or 10 volts.

BeanDevice® AN-mV Wireless system acquisition for analog differential measurement +20
mV
This product is dedicated to sensors integrating a Wheatstone bridge
(strain gauge sensors, load cell sensors, pressure...).
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Industrial sensors commonly use a 4-20 mA DC signal. With this method, the sensor
signal is conveyed as a current. Raw output of the sensor will either be 4 mA at the lowest or 20
mA at the highest. By examining the current between 4 and 20 mA an actual reading can be
determined. For example, assume an air temperature sensor has a range of 0°C to 100°C. If the
output from the temperature sensor is 4 mA, then the temperature is 0°C. If the output from the
sensor is 20 mA, then the temperature is 100°C. Readings between 4 and 20 mA are linear and
simple to determine.
One of the major advantages of using 4-20 mA sensors is the limited signal loss of these devices.
By outputting a sensor signal in the form of current, electrically noisy areas do not have an effect
on the sensor’s readings. Furthermore, accuracy is not affected by changes in line and
connection resistance, or by the addition of other loads in the circuit.
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5.2 ADVANTAGES OF USING THE BEANDEVICE® AN-XX XTENDER
The BeanDevice® AN-XX Xtender uses a Primary cell (5800 mAh) instead of a rechargeable battery

(950mAh), it provides a better battery autonomy.

This product is ideal for telemetry applications on remote sites (Greenhouses, Water treatment
plant, water intake...).

5.3 BEANDEVICE® TECHNICAL SPECIFICATIONS

5.3.1 Common technical specifications
5.3.1.1 RF specifications

RF Specifications

Wireless Protocol )
IEEE 802.15.4 (2006 version)
Stack

WSN Topology Point-to-Point / Star

Encryption AES 128 bits (AES integrated coprocessor)

Data rate 250 Kbits/s

L. ISM 2.4GHz — 16 Channels. Antenna diversity architecture designed by
RF Characteristics B e
eanair

TX Power +0 dBm to +18 dBm

Receiver Sensitivity -95,5 dBm to -104 dBm

Maximum Radio
1 Km (L.O.S)
Range

- Antenna diversity: 2 omnidirectional N-Type antenna with a gain of 2.2 dBi
ntenna
Degree of protection IP67

Table 1: RF specifications Table
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5.3.1.2 Others specifications (BeanDevice® AN-XX only)

Others specifications

e Storage Capacity: up to 1 000 000 measurements
Embedded logger e Integrated real time clock
e Write/read Cycle: 400 000

Integrated Lithium-ion battery charger with high precision battery monitoring:
Integrated battery | ® Overvoltage Protection, Overcurrent/Short-Circuit Protection, Under voltage

Protection
e Battery Temperature monitoring
e Current accumulation measurement

charger

¢ During data acquisition: 70mA to 130 mA (depends on external sensor power
consumption)

e During Radio transmission: 60 mA @ 0dBm

¢ During sleeping: < 45 uA

Current consumption

Operating

Temperature -20°Cto +75 °C - Integrated temperature sensor (resolution 0.125°C)

Aluminium, Watertight IP65 — Fire Protection: ULV94/Getex
Enclosure Enclosure dimensions (without antenna) Lx I xh : 146.05 mm x 65.5mm x 33.5

mm

Shocks resistance 10g during 50 ms

CE Labelling Directive R&TTE (Radio) ETSI EN 300 328
ROHS - Directive 2002/95/EC

Norms

External power supply | External power supply: +8v to +28v

Rechargeable battery | |ithjum-lon high density rechargeable battery capacity of 950 mAh

Power-supply bloc | Wall plug-in, Switch mode power Supply 12V @ 1,25A with sealed M8 Plug
(Option) (IP67)

Mechanical mounting

. DIN Rail mounting
(Option)

Please consider the environment before printing this document. Page :17 /126
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5.3.2 BeanDevice® AN-420 & AN-420 XTender

5.3.2.1 Product reference

Product reference

BND-A420 -NCH -WP-BT

N- Number of data acquisition channels :
- 2:2 Channels
-4 : 4 Channels

WP- Wireless Protocol
- IEEE : |EEE 802.15.4 (2006)

Example : BND-AN420 —4CH -IEEE
BeanDevice® AN-420 with four channels , IEEE 802.15.4(2006) , Rechargeable battery

5.3.2.2 Analog data acquisition block specifications

Analog data acquisition block specifications

Signal Conditioning Analog current loop measurement

Number of channels 2 or 4 Channels

16 bits - SAR Architecture (Successive Approximation Register) with
A/D Converter )
temperature compensation

Measurement range 4-20 mA Current Loop measurement

Non-linearity error +0,5LSB

Measurement < 0,1% when the BeanDevice is connected to an external power supply

accuracy < 0,08% when the BeanDevice operates on battery

Sensor Connector M12-5Pins, degree of protection IP67
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5.3.2.3 OTAC Parameter

The BeanScape® application allows the user to view
all the data measurements transmitted by the
BeanDevice® AN-420.

With the OTAC (Over-the-Air configuration) feature,
the user can remotely configure the BeanDevice®
AN-420

Several Data acquisition modes are available on the
BeanDevice® AN-420:

e Low Duty Cycle Data Acquisition mode (LDCDA):
the data acquisition is immediately transmitted
by radio. The transmission frequency can be
configured from 1s to 24h.

e Survey Mode: operates like the Alarm mode but
the device sends frequently a beacon frame
informing its current status.

e - s
jeanoevice V70 > e Streaming Packet Mode: All measured values are

transmitted by packet within a continuous flow

AN-420 at 400 samples per second maximum

*Over-the-Air .
- - i e Streaming Mode: all measured values are

transmitted in real-time within a continuous flow
at 100 samples per second maximum

e Math Mode: Values such as the mean value,
maximum value, minimum value and standard
deviation are calculated on sample time series
and transmitted by radio .

Please consider the environment before printing this document. Page : 19/ 126




Document version:2.2

el
\ “ A. “Rethinking sensing technology”
\ ean Ir BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

Over-the-air configuration (OTAC) parameters

Low Duty Cycle Data Acquisition (LDCDA) Mode: 1s to 24 hour

Survey mode: 1s to 24 hour
Math Mode: 400 SPS maximum
Streaming Packet Mode: 400 SPS maximum

Data Acquisition mode

Sampling Rate Minimum: 1 SPS

(SPS = sample per . .
second) Maximum: 400 SPS maximum on each channel

Alarm Threshold 2 high levels alarms & 2 low levels alarms

Sensor power supply |[4.5 to 20 Volts

Power Mode Sleeping, Sleeping with Network Listening & Active

TX Power -7dBm/-1dBm/5dBm/11dBm/15dBm /18 dBm

Please consider the environment before printing this document. Page : 20/ 126
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5.3.3 BeanDevice AN-mV & AN-mV Xtender

5.3.3.1 Product reference

Product reference

BND-ANmMV —-NCH -MR-WP-BB

MR-measurement range
- 20 : £20mV measurement range
- 40: £40mV measurement range

N- Number of data acquisition channels :
- 2:2 Channels

WP- Wireless Protocol BB— Battery Type
- IEEE : |IEEE 802.15.4 (2006) - RB: rechargeable battery

Example : BND-ANMV —2CH —20-/EEE-RB
BeanDevice® AN-mV with two channels , measurement range + 20mV IEEE 802.15.4(2006) ,

Rechargeable battery

5.3.3.2 Analog data acquisition block specifications

Analog data acquisition block specifications

Signal Conditionning [ Analog low voltage mV with voltage-compensated measurement

Number of channels 2 Channels

16 bits - SAR Architecture (Successive Approximation Register) with
A/D Converter )
temperature compensation

+20 mV (bipolar) or 0-40 mV (unipolar)

Measurement range
+-40 mV (bipolar) or 0-80mV (unipolar)

Non-linearity error +0,5LSB

Measurement < 0,2% when the BeanDevice is connected to an external power supply

accuracy < 0,1% when the BeanDevice operates on battery

Sensor Connector M12-5Pins, degree of protection IP67

2 Please consider the environment before printing this document. Page : 21/ 126
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5.3.3.3 OTAC Parameter

r \ )
BeanDevice
AN-mV

*Over-the-Air
Configuration

The BeanScape® application allows the user to view
all the data transmitted by the BeanDevice® AN-
mV.

With the OTAC (Over-the-Air configuration) feature,

the user can remotely configure the BeanDevice®

AN-mV

Several Data acquisition modes are available on the

BeanDevice® AN-mV:

e Low Duty Cycle Data Acquisition mode (LDCDA):
the data acquisition is immediately transmitted
by radio. The transmission frequency can be
configured from 1s to 24h.

e Alarm Mode: the measured value is transmitted
by radio whenever the threshold level is reached
(determined by the user, 4 alarm threshold
levels High/Low).

e Survey Mode: operates like the Alarm Mode but
the device sends frequently a beacon frame
informing its current status.

e Streaming Packet Mode: All measured values are
transmitted by packet within a continuous flow
at 400 Hz maximum

e Streaming Mode: all measured values are
transmitted in real-time within a continuous
flow at 100 Hz maximum

e Math Mode: Values such as the mean value,
maximum value, minimum value and standard
deviation are calculated on sample time series
and transmitted by radio.
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Over-the-air configuration (OTAC) parameters

Low Duty Cycle Data Acquisition (LDCDA) Mode: 1s to 24 hour

Data Acquisition mode

Survey mode: 1s to 24 hour
Math Mode: 400 SPS maximum
Streaming Packet Mode: 400 SPS maximum

Sampling Rate

(SPS
second)

sample per

Minimum: 1 SPS
Maximum: 400 SPS maximum on each channel

Alarm Threshold

2 high levels alarms & 2 low levels alarms

Sensor power supply

4.5 to 20 Volts

Power Mode

Sleeping, Sleeping with Network Listening & Active

TX Power

-7dBm/-1dBm/5dBm /11 dBm/15dBm /18 dBm

5.3.4 BeanDevice® AN-V & AN-V Xtender

5.3.4.1 Product reference

Product reference

BND-ANV —NCH —MR-WP-BT

N- Number of data acquisition channels :
- 2:2 Channels
-4 :4 Channels

WP- Wireless Protocol
- IEEE : |EEE 802.15.4 (2006)

MR-Measurement Range
- 5: 45V measurement range
- 10: £10V measurement range

BT—- Battery Type
- RB: rechargeable battery

Example 1 : BND-ANV —2CH —5-/EEE-RB

BeanDevice® AN-V with two channels, measurement range: +5V, IEEE 802.15.4(2006), Rechargeable
battery

Example 2: BND-ANV —4CH —10-IEEE-RB

BeanDevice® AN-V with four channels, measurement range: 10V, IEEE 802.15.4(2006),

Rechargeable battery

2 Please consider the environment before printing this document. Page : 23 /126
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5.3.4.2 Analog data acquisition block specifications

Analog data acquisition block specifications

Signal Conditioning [ Analog voltage measurement

Number of channels |4 Channels

16 bits - SAR Architecture (Successive Approximation Register) with
A/D Converter

temperature compensation

Measurement range | RBND-ANV —NCH —5-1EEE-BT: 5V (bipolar) or 0-10 V (unipolar)
(analog polarity is

configurable from the | o\ ANy _NCH —10-IEEE-BT: £10V (bipolar) or 0-20 V (unipolar)

BeanScape®)

Non-linearity error |+ 0,5 LSB

Measurement < 0,1% when the BeanDevice is connected to an external power supply

accuracy < 0,08% when the BeanDevice operates on battery

Sensor Connector M12-5Pins, degree of protection IP67
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5.3.4.3 OTAC Parameter

The BeanScape® application allows the user to view
all the data measurements transmitted by the
BeanDevice® AN-V .

With the OTAC (Over-the-Air configuration) feature,

the user can remotely configure the BeanDevice®

AN-V

Several Data acquisition modes are available on the

BeanDevice® AN-V:

e Low Duty Cycle Data Acquisition mode (LDCDA):
the data acquisition is immediately transmitted
by radio. The transmission frequency can be
configured from 1s to 24h.

e Alarm Mode: the measured value is transmitted by
radio whenever an alarm threshold (fixed by the
user) is detected (4 alarms threshold levels
High/Low).

e Survey Mode: operates like the Alarm mode but
the device sends frequently a beacon frame

e . informing its current status.

leanDe\IIce e Streaming Packet Mode: All measured values are
AN-V ® transmitted by packet within a continuous flow
at 400 samples per second maximum
*Over-the-Air e Math Mode: Values such as the mean value,
- - maximum value, minimum value and standard
deviation are calculated on sample time series
and transmitted by radio.
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Over-the-air configuration (OTAC) parameters

Low Duty Cycle Data Acquisition (LDCDA) Mode: 1s to 24 hour
Survey mode: 1s to 24 hour

Math Mode : 400 SPS maximum

Streaming Packet Mode: 400 SPS maximum

Data Acquisition mode

Sampling Rate Minimum: 1 SPS

(SPS = sample per . .
second) Maximum: 400 SPS maximum on each channel

Alarm Threshold 2 high levels alarms & 2 low levels alarms

Sensor power supply |4.5 to 20 Volts

Power Mode Sleeping, Sleeping with Network Listening & Active

TX Power -7dBm/-1dBm/5dBm /11 dBm/15dBm /18 dBm
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5.4 TECHNICAL SPECIFICATIONS

5.4.1 Common Specifications
5.4.1.1 RF specifications

RF Specifications

Wireless Protocol .
IEEE 802.15.4 (2006 version)
Stack

WSN Topology Point-to-Point / Star

Encryption AES 128 bits (AES integrated coprocessor)

Data rate 250 Kbits/s

L. ISM 2.4GHz — 16 Channels. Antenna diversity architecture designed by
RF Characteristics 8 o
eanair

TX Power +0 dBm to +18 dBm

Receiver Sensitivity -95,5 dBm to -104 dBm

Maximum Radio
1 Km (L.O.S)
Range

- Antenna diversity : 2 omnidirectional N-Type antenna with a gain of 2.2 dBi
ntenna
Degree of protection IP67

5.4.1.2 Other specifications

Others specifications

e Storage Capacity : up to 1 000 000 measurements
Embedded logger e Integrated real time clock
e Write/read Cycle: 400 000

Integrated Lithium-ion battery charger with high precision battery
Integrated battery [ monitoring :

° Overvoltage  Protection, Overcurrent/Short-Circuit  Protection,
Undervoltage Protection

e Battery Temperature monitoring

charger
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e Current accumulation measurement

Current consumption

e During data acquisition : 70mA to 130 mA (depends on external sensor
power consumption)

e During Radio transmission : 60 mA @ 0dBm
¢ During sleeping: < 45 uA

Operating
Temperature

-20°Cto +75 °C - Integrated temperature sensor (resolution 0.125°C)

Enclosure

Aluminium, Watertight IP65 — Fire Protection : ULV94/Getex
Enclosure dimensions (without antenna ) L x I x h: 146.05 mm x 65.5mm x
33.5mm

Shocks resistance

10g during 50 ms

Norms

CE Labelling Directive R&TTE (Radio) ETSI EN 300 328
ROHS - Directive 2002/95/EC

External power supply

External power supply : +8v to +28v

Rechargeable battery

Lithium-lon high density rechargeable battery capacity of 950 mAh

Power-supply bloc
(Option)

Wall plug-in, Switchmode power Supply 12V @ 1,25A with sealed M8 Plug
(IP67)

Mechanical mounting
(Option)

DIN Rail mounting
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5.4.2 BeanDevice® AN-420 & AN-420 Xtender

5.4.2.1 Product reference

Product reference

BND-A420 -NCH -WP-BT

N- Number of data acquisition channels :
- 2:2 Channels
-4 : 4 Channels

WP- Wireless Protocol
- IEEE: |EEE 802.15.4 (2006)

Example: BND-AN420 —4CH -IEEE
BeanDevice® AN-420 with four channels , IEEE 802.15.4(2006) , Rechargeable battery

5.4.2.2 Analog Data Acquisition specifications

BeanDevice® AN-420- analog data acquisition specifications

Signal Conditionning [ Analog current loop measurement

Number of channels 2 or 4 Channels

16 bits - SAR Architecture (Successive Approximation Register) with
A/D Converter )
temperature compensation

Measurement range 4-20 mA Current Loop measurement

Non-linearity error +0,5LSB

Measurement < 0,1% when the BeanDevice is connected to an external power supply

accuracy < 0,08% when the BeanDevice operates on battery

Sensor Connector M12-5Pins, degree of protection IP67
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5.4.2.3 OTAC parameters

e - .
$éanScape

-
BeanGateway

.
‘BeanDevice

AN-420 *

*Over-the-Air

The BeanScape® application allows the user to view
all the data measurements transmitted by the
BeanDevice® AN-420.

With the OTAC (Over-the-Air configuration) feature,
the user can remotely configure the BeanDevice®
AN-420

Several Data acquisition modes are available on the
BeanDevice® AN-420:

e Low Duty Cycle Data Acquisition mode (LDCDA):
the data acquisition is immediately transmitted
by radio. The transmission frequency can be
configured from 1s to 24h.

e Survey Mode: operates like the Alarm mode but
the device sends frequently a beacon frame
informing its current status.

e Streaming Packet Mode: All measured values are
transmitted by packet within a continuous flow
at 400 samples per second maximum

e Math Mode : Values such as the mean value,
maximum value, minimum value and standard
deviation are calculated on sample time series
and transmitted by radio .
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Over-the-air configuration (OTAC) parameters

Low Duty Cycle Data Acquisition (LDCDA) Mode: 1s to 24 hour
Survey mode: 1s to 24 hour

Math Mode: 400 SPS maximum

Streaming Packet Mode: 400 SPS maximum

Data Acquisition mode

Sampling Rate Minimum: 1 SPS

(SPS = sample per . .
second) Maximum: 400 SPS maximum on each channel

Alarm Threshold 2 high levels alarms & 2 low levels alarms

Sensor power supply [4.5 to 20 Volts

Power Mode Sleeping, Sleeping with Network Listening & Active

TX Power -7dBm /-1dBm/5dBm/11dBm /15 dBm /18 dBm
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5.5 PRODUCT FOCUS: BEANDEVICE® AN-MV/AN-V/AN-420

Figure 1: Focus on BeanDevice® AN-V/AN-mV/AN-420
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Function Description

M8-3 Contacts DC 8-28 volts power supply
Socket for external

The socket sealing is assured with a screw cap
power supply

A Don’t forget to protect the M8-3contacts socket with
a screw cap. You will lose the tightness of your device if you
do not close properly.

Radio antenna 2x N-Type Radio antenna antenna, waterproof IP67

ADO not try to change or modify the antenna, you will

damage your BeanDevice®.

ON/OFF push button | Allows to power up/power off the BeanDevice®
ON : button pushed
OFF : button not pushed

e Wait for a minimum of 5 seconds before your power-
up the BeanDevice®. The BeanDevice® integrates an energy
tank allowing a backup of the WSN context before powering
OFF.

BeanDevice® Activity | Bi-color GREEN / RED Led

/Failure led Cf. Table for led description

M12-5 Pins female This socket is compatible with a M12-5 Pins A-Coding male
socket for sensor plug.
interface

BeanDevice® product | Three label version are available :

version label AN-420 : 4-20 mA current loop measurement

AN-V : +/-5 volts or +/-10 volts analog measurement

AN-mV : +/- 20 mV or +/-40 mV analog low voltage measurement
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Network context
push button

To restore default/factory parameters, you must perform a
Network context deletion. Push on the push-button
("Network") for more than 2 seconds.

Eyelet for wall
mounting

The BeanDevice® is provided with a wall mounting kit.

M12 sensor cap

M12 sensor cap

A Don’t forget to protect the M12 contacts socket with
a screw cap. You will lose the tightness of your device if you
do not close properly.

MAC ID Label

Unique identifier assigned to the BeanDevice® (64-bytes)

eE very wireless network product which is based on the
IEEE 802.15.4 standard must have a 64-bit MAC address that
allows unique identification of the device within a global
network.
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5.6 PRODUCT FOCUS: BEANDEVICE® AN-420/AN-V/AN-MV XTENDER

tendet

7Q '{gpeanvevice

Figure 2: BeanDevice® AN-420/AN-V/AN-mV Xtender
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Function Description

Watertight battery | DC 9-24 volts power supply

holder The socket sealing is assured with a screw cap.

A Don’t forget to protect the M8-3contacts socket with

a screw cap.

Radio antenna 2x N-Type Radio antenna Antenna, waterproof IP67

ADO not try to change or modify the antenna, you will

damage your BeanDevice®.

ON/OFF push button | Allows to power up/power off the BeanDevice®
ON : button pushed
OFF : button not pushed

e Wait for a minimum of 5 seconds before your power-
up the BeanDevice®. The BeanDevice® integrates an energy
tank allowing a backup of the WSN context before powering
OFF.

BeanDevice® Activity | Bi-color GREEN / RED Led

/Failure led Cf. Table for led description

M12-5 Pins female This socket is compatible with a M12-5 Pins A-Coding male
socket for sensor plug.
interface

BeanDevice® product | Three label version are available :

version label AN-420 : 4-20 mA current loop measurement

AN-V : +/-5 volts or +/-10 volts analog measurement

AN-mV : +/- 20 mV or +/-40 mV analog low voltage measurement
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Network context To restore default/factory parameters, you must perform a
push button Network context deletion. Push on the push-button
("Network") for more than 2 seconds.

Holes for wall The BeanDevice® is provided with a wall mounting kit.
mounting

M12 sensor cap M12 sensor cap

Don’t forget to protect the M12 contacts socket with
a screw cap. You will lose the tightness of your device if you
do not close properly.

MAC ID Label Unique identifier assigned to the BeanDevice® (64-bytes)

eEvery wireless network product which is based on the
IEEE 802.15.4 standard must have a 64-bit MAC address that
allows unique identification of the device within a global
network.

Recommendations:
v’ Use only accessories supplied by Beanair (batteries, power supply unit, and

antenna). Use of other materials may damage the BeanDevice ®;

v’ Only Beanair is qualified to make changes on the BeanDevice®;

v Don’t try to remove the label on the product; it contains important
information such as the MAC address or sensor measurement range
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5.7 LEDS DESCRIPTION

The BeanDevice® is power off & external power LED OFF
supply is connected.

The BeanDevice® is power down with no external LED OFF
power supply connected

The BeanDevice® is power on with wireless TX/RX Green Led: Wireless Network Activity

ey Red Led : Wireless transmission failure

The BeanDevice® is power on Green led toggling

The BeanDevice® is power off (was power on RED LED ON during 2s
before)

5.8 RF ANTENNA

5.8.1 Antenna diversity

Antenna diversity is a technique that maximizes the performance of an antenna system. It allows
the radio to switch between two antennas that have very low correlation between their received
signals. Typically, this is achieved by spacing two antennas around 0.25 wavelengths apart or by
using two orthogonal polarizations. So, if a packet is transmitted and no acknowledgement is
received, the radio system can switch to the other antenna for the retry, with a different
probability of success.

—— Antenna
B
Y N

Antenna
A
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Figure 3: Antenna Diversity present on the BeanDevice® AN-420/AN-V/AN-mV

5.8.2 Antenna specifications

Specifications

Antenna Gain 2.2 dBi

Frequency 2400-2485 MHz

Bandwidth 83,5 MHz

Connector N-Type (male)

VSWR <2.5:1

Polarisation Verticale

Nominal impedance 50 Ohm

Weight 50g

Dimensions length 154 mm

Material TPE

Operating temperature -40°C to 85°C

Table 2 : Antenna specifications

5.8.3 Mechanical specifications and dimensions

Material: TPE

Max. dimensions: 10mm x 148mm (D x L)
Weight: 13 g

Color: Black
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Figure 4 : Antenna Mechanical drawing
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5.8.4 Performances

Freq=2.4437GHz Az=45 EL=45

Figure 5 : 3D Radiation pattern and antenna gain

XY Cut

a
350 - 10
= 20
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Figure 6 : Radiation pattern
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5.9 SENSOR INTERFACE

5.9.1 How to connect a sensor on your BeanDevice®?

Several types of sensor can be plugged on your BeanDevice®:
v' Current loop 4-20 mA
v" Analog low voltage measurement +20 mV

v" Analog differential measurement +10 V

Connecting a sensor is very easy but it requests to follow up several steps:

eMount the M12 Plug on your sensor . Follow the wiring
Step 1: Access the code available on this document;

configuration tab for the * Don't plug your sensor on your BeanDevice® AN-XX;

selected sensor channel. *From your BeanScape® software, click on the sensor profile
associated to your BeanDevice®

¢ Enter the value of your sensor power supply;

* A message appears on the screen, left click on "OK" to
confirm.

Step 2: Configure the
sensor power supply

*Plug your sensor on your BeanDevice® AN-XX, an otch on
the M12 connector allows a single way connection;

Step 3: Connect your sensor eRotate the dial clockwise until fully tightened (do not

on the BeanDevice overdo the rotating ring)
eYou can start the calibration of your sensor from the
BeanScape®;

eSensors are not provided with the BeanDevice® AN-XX series
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Figure 7: Sensor connection on the BeanDevice®
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5.9.2 Sensor power supply

The BeanDevice® AN-XX series can supply power to your external sensor. You can easily configure
your sensor voltage from the BeanScape®.
The following table presents technical specifications:

‘ Technical specifications

Voltage range 4.5-20Volts DC (configurable from the
BeanScape®)

Voltage accuracy 0.2%

Maximum current delivered 100 mA

‘Maximum power delivered to the sensors 1.5wW

Pre-process (time Max & Min during Configurable from the BeanScape® software:
required to stabilize
the measurement

signal) 10000 ms maximum

10 ms minimum

Resolution 20 ms

Table 3: External sensor power supply specifications

In order to optimize the low consumption on the BeanDevice®, the power supply provided to the
sensor operates in switching mode:

v Before performing a measurement, the sensor is powered by the BeanDevice®. The
pretreatment time is fixed by the end-user, it will reflect the time needed to stabilize
the measurement signal after the sensor power-up;

v" When all the measurement are done, the sensor is immediately power down;

v’ This cycle is repeated each time a data acquisition or a stream of data acquisition must
be made;

Example: Sensor power supply is settled at 10 volts with 400 ms pre-process time
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Sensor power supply
(Volts)
N

Measurement
Sensor :

activation i Sensor shut down

10 volts

TO +400 ms

Figure 8: Sensor power supply

o

v Choose a sensor that requires a power supply having a pre-process duration as low as
possible, otherwise you will decrease the BeanDevice® battery autonomy.

v' Some sensors require a very long pre-process duration (1-2 minutes) and some others
sensors will work with a lot of current consumption. In this case we advise you to power
up the sensor with an external power source.

v'If your pre-process period is higher than your data acquisition cycle, it will be
automatically adjusted by the BeanDevice®.

Don’t forget to pre-configure the supply voltage and the pre-process duration of your
sensor before connecting it. By configuring wrongly, you risk to damage your sensor.
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5.9.3 Sensor wiring code (General overview)

Sensor interface

\Be.mﬁfv"u_‘ ‘q~<?

Figure 9: M12 socket location the BeanDevice®
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Sensor channel label

Positioning
notch

Figure 10: M12 Socket - positioning notch

Figure 11: M12 socket Pin assignation

M12-4Pins A-coding should be used
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5.9.4 Sensor wiring code (BeanDevice® AN-420)

M12 Socket Wiring code (BeanDevice® AN-420 side )

Sensor wiring code

PIN1 : Pwr+

PIN4 : SI

Caption :

| M12 - 5 pins Socket

PIN1 (Pwr+): Sensor power supply
PIN4 (SI): signal input
PIN2 : Not used

PIN3 (Gnd): Electrical Ground

Figure 12 : M12 socket Wiring Code (BeanDevice® side)
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Caption :
PIN1 (Pwr+ ): Sensor power supply
PIN4 (SI): signal input

PIN2 : Not used, must be
connected to Gnd

PIN3 (Gnd): Electrical Ground

PIN1 : Pwr+

Jumpern m

PIN3 : Gnd

PIN4 : SI | M12-4pins plug |

Figure 13: M12-4pins Plug Wiring code (sensor side)

Instructions for connecting a 2-wire sensor:

v" Connect the sensor wire “Loop Supply” to PIN1 (Pwr+)
v' Connect the sensor wire “Current output” 4-20mA to PIN4(SI)

v Use a jumper cable to connect PIN3(Gnd) to PIN2
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5.9.5 Sensor wiring code (BeanDevice® AN-V & AN-mV)

Wiring code (sensor side)
Sensor with analog unipolar output

Sensor wiring code
1: Pwr+

Pin 2 : Sens-

Jumper D

3:Gnd

[ C
B N
Caption : . -

Pin 4 : Sens+

PIN1 (Pwr+ ): Sensor power supply M12 - 4pins Plug

PIN4 (Sens+): Sensor signal + input
PIN2 (Sens-): Connected to Electrical Ground
PIN3 (Gnd): Electrical Ground

Figure 14: Wiring code (sensor side) — Analog unipolar
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Wiring code (sensor side)
Sensor with analog bipolar output

Sensor wiring code

Pin 2 : Sens- xR

Pin 4 : Sens+

B C
] =
Caption : . -

PIN1 (Pwr+): Sensor power supply M12 - 4pins Plug

PIN4 (Sens+): Sensor signal + input

PIN2 (Sens-): Sensor signal - input

PIN3 (Gnd): Electrical Ground

Figure 15: Wiring code (sensor side) — Analog bipolar
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v’ If you use a unipolar analog sensor, Sens- pin must be connected to the electrical ground

You can damage your sensor and/or your BeanDevice® if you don’t respect the wiring

5.10 MECHANICAL DRAWING (BEANDEVICE® AN-XX)

ECHELLE 1 :2

BeanDevice AN-420-4CH **

Figure 16: Mechanical Drawing
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5.11 BEANDEVICE® AN-XX POWER SUPPLY

5.11.1 Lithium-ion Rechargeable battery

The BeanDevice® from ProcessSensor product lines integrates a Lithium-lon rechargeable battery:

Battery Capacity Nominal Voltage Charge/Discharge cycle

_ soman | ey RS

e The rechargeable battery can be used as an UPS (uninterruptible power supply)
battery on your BeanDevice®. It provides an emergency power when the input power source,
typically the utility mains, fails.

A Do not try to change the battery. You will void the guarantee of the product.

5.11.2 AC-To-DC power adapter

The BeanDevice® can also be powered by an AC-to-DC adapter 8-28Volts. The power adapter can
be used for recharging Lithium-lon battery or to power supply continuously the BeanDevice®.

A M8-3Pins standard plug is used for connecting the power adapter to the BeanDevice®.

If battery charge is very low, connect the power adapter in order to recharge your internal battery.

M8-3P plug (IP67)

Wall-plug power adapter
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Only the M8 plug is fully sealed, the power adapter is not sealed.

5.11.3 External Power supply wiring code (not available on the BeanDevice® AN-XX Xtender)

Caption:

PIN3 (Pwr+) : power supply 8-28 V DC

PIN1 (Gnd) : electrical ground

External power supply wiring code (M8-3Pins Socket)

— PIN1: Gnd
PIN3 : Pwr+

.‘_ \Bx‘mn[ft-vlce: Wd \ .
' ( ’ \/ Q' ‘l \’ i '

2 : Not used

M8 - 3 pins socket

Figure 17 : External power supply M8-3Pin - BeanDevice® side
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External power supply wiring code

PIN3 : Pwr+
— PIN1: Gnd

M8-3Pins plug |

2 : Not used
— -
m -
]
Caption:

Pwr+ : Power supply 8-28V DC
Gnd : Ground

Figure 18 : External power supply wiring code (M8-3Pin Plug side)

5.12 BEANDEVICE® AN-XX EXTENDER POWER SUPPLY

5.12.1 Primary Cell specifications

The BeanDevice® AN-XX Xtender integrates a Primary lithium-thionyl chloride cell (Li-SoCI2).

Primary Cell Nominal Operating Maximum Pulse Capability
Capacity Voltage temperature recommended
range continuous
current

6500 mAh C-size - 40°C/+ 85°C 1.5 to 2A during
spiral cell 0.1s

Table 4: Primary cell specifications table

Please consider the environment before printing this document. Page : 56 / 126




‘4 Document version:2.2
(‘e a l‘lAi r “Rethinking sensing technology”

BeanDevice® User Manual -
Document Type : User Manual ProcessSensor product lines

e A Prirmary Cell is not a rechargeable battery; do not try to recharge it. You will damage
your primary cell and your BeanDevice®

e Do not use a primary cell with a Pulse Capability less than 1A. If you use an energy
greedy sensor, your BeanDevice® will not be able to power supply correctly the sensor.

We recommend you the following primary cell provider:

-

SAFT LSH14

Europa Batteries
EVE ER26500M
Able Battery
EEMB

5.12.2 How to change the Primary cell on the BeanDevice® AN-XX Xtender

* Open the screw cap

: e The primary cell is inside the battery holder
Open The

screw cap
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e Change the primary cell
Step 2: e Check the battery polarity: pole + is on the screw cap side;
Change the
primary Cell

Gasket
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» Close properly the screw cap

Step2: Close e Don't forget the Gasket, otherwise you will loose the Beandevice sealing ;

the screw cap

Do not invert the battery polarity, your BeanDevice® will not work.
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6. DATA ACQUISITION MODE DESCRIPTION

ePIease read the technical note TN _RF 008 — “Data acquisition modes available on the
BeanDevice®”
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7. BEANDEVICE® PROCESSSENSOR INSTALLATION GUIDELINES

7.1 POWER MODE MANAGEMENT

ePlease read the technical note TN_RF_010 — « BeanDevice® Power Management »

7.2 BEANDEVICE® NETWORK ASSOCIATION

ePIease read the technical note TN _RF 006 — “WSN Association process”

7.3 DATALOGGER FUNCTION

ePIease read the technical note TN_RF_007 — “BeanDevice® Datalogger User Guide ”

7.4 OTAC (OVER-THE-AIR-CONFIGURATION) PROCESS

ePlease read the technical note TN_RF_010 — « BeanDevice® Power Management »
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7.5 FACTORY SETTINGS

If desired, the user can restore factory settings on the BeanDevice® with the following default
parameters:

BeanDevice® version

Parameter

Power Mode

Data Acquisition
duty cycle

Acquisition duration
time

Sampling rate

Data Acquisition

TX Power

Q
Q
1)

Alarms Threshold

Pre-process duration
time

Sensor polarity

>
£
2
<

=
Z
<

Table 5: Factory settings
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To restore these defaults parameters, you must perform a Network context deletion. Push on the

push-button ("Network") for more than 2 seconds.

“Network

e If you fix the TX power at its minimum value (-7dBm), and the wireless range is more
than 5m, you will lose the radio signal. To find a configuration with a maximum RF: by pressing

the Network Context button, you can reset to factory settings (default RF power is fixed at its
maximum: 18 dBm)

Please consider the environment before printing this document.
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8. BEANDEVICE® SUPERVISION FROM THE BEANSCAPE

6 Don’t hesitate to read the BeanScape® user manual for further information about the
BeanScape®

8.1 STARTING THE BEANSCAPE®

BeanScape® is a supervision software monitor fully dedicated to Beanair WSN (Wireless Sensor
Networks):

1. Start the BeanScape® by double-clicking on the BeanScape® icon
2. Click on the button « start »
3. All the BeanDevice® connected to the WSN will appear on your left window

Select the BeanDevice® you want to configure. You can configure your BeanDevice®
and its attached sensors.

E] [ MAC_ID : 0= 00158D0000058455 BeanDeVICe® prOfIIe

W 0x0_0x00158D000005845
W 0x1_0x0015800000058453
W 0x2_0x00158D0000058453 Sensor channel

The User interface is organized as follow:

B Green on black background are displaying information

B Black on white background are customizable field;

LowDutpCycle
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You can configure your BeanDevice® from the page "BeanDevice® System Profile”. This page is
composed of two parts:

v BeanDevice® information display;

v BeanDevice® configuration;

¥ BeanScape Lo | O )
File Server Tools FFT DIN BesnDevice Help
e R
@ MAC_ID : 0x 00158D00D00ED3CY BeanDevice System FProfile @ BeanDevice
B[ MAC_ID : 0 x 00158D00DD0AEBED| Idertity Network Dizgnostic Battery Status
-
-

BeanDevice® System Profile

MAC_ID : Dx 00158D00000ED47D )
* Mac Id Network qualty e Disable discharge ()

. Fanid : | g This part consists
¥ Net. Id ‘ower Su iagnostic senene over e
. " o~ 7 e ovrcurer 8 of a set of frames,
e Undervoltage . . . .
Foer sy v (D with visualization
Powermode - (SN System .
oy otooe I e [ field
saeyiovel . XN Tepower:  SEREREN -
=0 I— steningratio - Gl 000050

=] AC_ID : 0x 00158D00000ED4AC

MAC_|
.o
o
o

BeanDevice Data Logger

paior: NI o SN Ve oo (ORI eroviscd: NN

Listening Mode Status Custom display | Notes | Data Acg. config. | DataLogger | System config. | P+ [+
Wating  Sent  Deleted
Corfig. frame s

Type: PLATFORM_TYFE
Current data acquistion mode

Dats Acq. mode - [ERESTS
Dats e el TN ===
Samping rate - [N - Logfolder  Folder ESE0
Dot Acg. coroton - [N - ==
Timeout Commissioning _

T Log
e @ @]

Component
Sot

PAN D : 0x 1914

Reference :  PLATFORM_REF

Label: MAC_ID: Dx DD15€

BeanDevice® configuration frame is composed of
several tabs

Server status : Started

8.2 DISPLAYING THE BEANDEVICE® INFORMATIONS

You will find below a description of the data information fields making up for each frame.
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8.2.1 Frame: Identity

Data MAC Address (encoded on 64-bits): The Media
FPlatform system profile  Be Access

Cnntral addracc ic a 11ininne idantifiar accionad

Identity

il PAN Address (encoded on 16-bits): Personal
Pan Id: _\| Area

Met. 1d

Network Address on 16-bits: This address is
allocated by the

BeanDevice® Label: By default the MAC address is
Registered as a Label. This label can be changed by the user.

9How PAN ID is assigned?

The BeanGateway® starts the WSN, assigning a PAN ID (Personal Area Network identifier) to the
network. The PAN ID is pre-determined and cannot be modified. If you use several WSN, before
deploying your BeanDevice® check to which WSN is assigned your BeanDevice®.

8.2.2 Frame: Wireless Network Diagnostic

Link quality indicator of the BeanDevice® (0 to

Arr\

Metwork Dhagnoztic

Mebwork, guality : oonl |:| I:I 1
Global Packet error rate (PER) : represents the

Lozal PER : 2 1

Local Packet error rate (PER): represents the
PER between parent and child nodes.

PER = Number of lost packet/Total of packet transmitted
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Number of bars Color Link quality indicator

B I R
I I
L I

8.2.3 Frame: Power supply diagnostic

Internal temperature of the BeanDevice® with
a resolution of 0,125°C

: i B
Power Supply Diagnostic Power supply Status: Main or Battery

Temperature : i
Power supply : ‘ This colored led indicates the BeanDevice

Power mode - _ O | bower mode status. See below for more
Battery voltage :

Battery level : - Battery voltage in Volts
DiagDate

Battery level: three values: Good, medium, low

eThe BeanDevice® incorporates an internal temperature sensor dedicated to the following
tasks:

Battery temperature monitoring during charging;
Temperature compensation of the analog conditioning chain;

An alarm notification is send to the BeanGateway?® if the internal temperature is
abnormally high;

When you plug the BeanDevice® on an external power supply, the power supply status is
automatically detected.
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If your primary cell charge level is under 5%, it is highly recommended to recharge your battery.
Your BeanDevice® from SmartSensor product lines integrates a battery charger.

8.2.3.1 BeanDevice® Power Mode status

ﬁFor further information about Power mode management, please read the technical note
TN_RF_010: “BeanDevice® Power management”

Fower Supphy Diagnustic

Temperature : BLUE LED: The BeanDevice® is power off

Fower supply -
Power mode _
Batteny voltage :

Bateryevel -
DisgD=e PSS

Power Supphy Diagnostic
Temperature :

Paower supphy :

_ GREEN LED: The BeanDevice® is in sleeping

with network Listening power mode

Power mode :

Battery voltage :

Battery level : Sleeping with network listening power mode
is displayed

DiagDate :

Please consider the environment before printing this document. Page : 68 /126




Document version:2.2

F - "
N = “Rethinking sensing technology”
geanAlr BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

Power Supphy Diagnostic
Temperature :

o

GREEN LED: The BeanDevice® is in active

Fower supply :
sleeping power mode

Power mode :

-

Batteny voltage :
Sleeping power mode is displayed

Batteny level
Diaglate :

i
E

Power Supply Diagnostic
Temperature :

o

RED or LED: The BeanDevice® is

Fower supphy
in active power mode

%‘II

Paower mode :

Batteny voltage :

Active mode is displayed

i
E

Batteny level :
DiagDate :

8.2.4 Frame: System

Displays diagnostic Cycle in seconds (battery charge status,
internal temperature, LQ|, PER...).

System
Diagnostic cycle

Tepower:  SEREINE o=

Listening ratio - 00:00:05 § Displays Radio TX Power in dBm (antenna power is not
included)

8.2.5 Frame: BeanDevice®

BeanDevice .
Pratorn - (SN BeanDevice®
em - Platform model
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8.2.6 Frame: Product Version

Version % Hardware version : BeanDevice® hardware

Hard.vers. - NI

Soft. vers. __% Software version: BeanDevice® embedded

V (version) related to a major modification of the embedded software.

R (Release) related to a minor modification of the embedded software

These ID versions should be transmitted to our technical support center when you

encountered a material or software dysfunction.

8.2.7 Frame: Actual Data Acquisition mode

This frame displays all the information returned by the BeanDevice® on its actual data acquisition

mode:

| Custom display | Notes | Data Acq. config. | Datalogger | System config. | Pelita] ik

Data acquisition mode configuration

Data Azqg.mode : LowDutyCycle - @

Data Acg. cycle :
Sampling Rate :
Data Acg. duration :

Data acquisition mode optig

@ Tx Only

One Shot

Data acquisition mode available on
the BeanDevice®

Data acquisition cycle in Day, hour, minute
and second

Data acquisition duration (available only
streaming mode and streaming packet mode)

\
—
~
.

BeanDevice® sampling rate in Hz
(available only for

streaming mode and streaming
packet mode only)

mode)Math mode, streaming
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8.2.8 Frame: Battery/Primary Cell status

In this frame, information on battery/primary cell status is displayed.

The BeanDevice® performs frequently a battery diagnostic on the BeanDevice®. An alarm
notification is transmitted automatically to the BeanScape?® if a battery failure is detected on the

BeanDevice®.

Battery Status
Digable dizcharge O
Dizable charge O
Dizcharge over curent O
Charge over curnent O
Undervoltage O

Overvoltage O

If any battery status information is displayed (ex: the BeanDevice® is not connected), status led is

white.

When LEDS are green a normal state is indicated. During a malfunction, the LEDS turns red.

Here are the details:

Disable Discharge

Battery discharge activated

Disable Charge

Battery charge activated

Over current during battery
discharge

No over current during
battery discharge

Over current during battery
charge

No over current during
battery charge

Overvoltage

Any presence of battery
overvoltage

Under voltage

Any presence of battery
under voltage

Please consider the environment before printing this document.
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8.3 BEANDEVICE® CONFIGURATION

Select the BeanDevice® which must be
confiqured

o BeanScape

File Server Tools FFT DN nDevice  Help
i | @

BeanDevice System Profile @ BeanDevice
Identity Network. Diagnostic Battery Status

Mac Id Newokauaty:  _opllll o Disable discharge {7

Fan's Per: N - D e {9

Discharge over curent {1
Charge over cument ()
ECra— Undervotage {3
Power supply : Overvokzge (D)
Power mode System
Battery voltage : Disgnostic cycle = [N << r:mmss
Battery level : ST
I Tepower:  ETEMIN o=

DiagDate
Usteringratio : N 00:00:50

; vy Net. ld Power Supply Diagnostic
W MAC_ID : 0x 00158D00000ED47D ISR 1D O 001520(] Temperature :

BeanDevice B

reiom: TN o SN Vereversn: CHBTREE Merousd: DN ¢

Listening Mede Status Cusiom di Noles | Data Acq. corfig. | Dataloager | Sysiem corfig | P | >
Corfig.frame s WEC"SQ EC""“) ® SERIELIIT AL SRR AT
Data Acq.mode :  LowDutyCycle
Data Acg.cycle: |
Sampling Rate
Data Acq. duration
= Data acquisition mode options.
Data Acq. duration ® TxOrly © logOnly @ Txdlog ® SA

Timeout Commissioning

Currertt data acauisition mode
Data Acq. mode

Data Acq. cydle

Sampling rate

Sireaming/Streaming Packet options
@ Continuous Monitoring ¢ Burst () One Shot

PAN_ID - 0x 1914

Server status : Started

Data Acg. corfig. | Datalogger |Systern config. | Power mode managarnem| il | ha|

-

Datalogger status
Datalogger status :

Download progress
Download status :
Datalogger manager
Stop
Diownload manager

’ Download ] [ Download then erase ] [ Cancel ]

‘ Switch to commissioning, download then erase ‘

Bmmniicitinm irfarrnztinam
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This frame is composed of several Tabs and includes BeanDevice® OTAC (Over the Air Configuration)
Parameters:

v Custom display

Notes

v
v’ Data acquisition configuration
v

Datalogger
System configuration

Power Mode management

Tab: Custom Display

Custom display | Notes | Data Acq. config. | Datalogger | System corfig. | Py * |+

Type: PLATFORM_TYPE
Reference :  PLATFORM_REF
Label : MAC_ID : Dx 0015¢

Folder EB6D
Validate

You can enter here the type of BeanDevice® you want to use

Reference You can assign an internal reference to the BeanDevice® you have
purchased.
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You can assign any sort of Label to your BeanDevice®. Therefore, the user
can easily associate the BeanDevice® with its equipment (example:
Room_N521_Second_Floor)

Click on “Validate” if you want to validate your configuration.

8.3.2 Tab: Notes

|DJsta'mﬁspIay| Notes |Dataﬂcq.mﬁg. IDataLogga’lS}lsta’nwﬁg.lF: e

Valdate | [ Cexr | [ ]

This field contains your notes concerning the BeanDevice®. To change this field, enter your text

and click on « Validate » button. To back up your text, press the icon =

Example: Machine failure n°XX, requested intervention.
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8.3.3 Tab : Data Acquisition configuration

| Custom display | MNotes | Data Acq. corfig. | Datalogger | System config. | P + | *
D=t acquistion mode cormguraton

Data acquisition
Deta og-mode - [LowDuyQydle T //configuration
Data Acq.cycle :  _,_ : . codstomoss ./
Sngrmes |
Data Acq. duration : oo Atemmss

Lata acguisition mode options
|g Tx Onlly @ Log Only @) Tx & Log ® SA Datalogger
— options

Streaming./Streaming Packet options

@ Cortinuous Monitoring Burst

Low duty cycle
Data Acquisition
(LDCDA)

Q
©
o
S
c
(@)
=
A
>S5
O
(®]
<
©
i)
(1)
()

Streaming Packet

acquisition
Cycle
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Sampling rate

c
e
5=
o

>

O

O

©

M
o+

(18]
()

[duration

l For further information about the Datalogger, please read the technical note TN_RF_007 —
“BeanDevice® Datalogger User Guide ”

All your modifications are displayed on “Current data acquisition mode” frame:
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User

Manual

@ BeanScape

File Server Tools FFT DIN  BeanDevice Help

e ® @

= MAC_ID : 0x 00158D00000ED4AC

WthZ
i chY
- MAC_ID : 0x 00158D00000E03CS
- Ch_Temp_0

M

- Ch DP
W Ch_Temp
W Ch_Hum

Identity
Mac Id

Pan id
Net. Id
Label

Network Diagnostic
Network quaity :
FER:

BeanDevice System Profife @ BeanDevice

2onllll
I -

Power Supply Diagnostic

Temperature :
Power supply :
Power mode
Batery voltage :
Battery level :

DiagDate

N
Em. (O
.
S (000
210372016 17.35.2)

Battery Status
Disable discharge ()
Disable charge ()
Discharge over curent {0
Charge over curent ()
Undervokage ()

Overvokage ()

System

Dingnostc cycle : NG < -
Tapower: TN s

Listering rztio : A

00:00:50

BeanDevice
Platform

Data Logger

Stotus [N Memory crtion
Custom display | Notes | Data Acq. corfig. | Datalogger | System config. | Pt |*
Data acquisiion mode configuration
Validate

LowDutyCycle -

R B Merovsed: N+

Listening Mode Status

W
Config. frame is 09

Sert

Data Acqg. mode :

Currertt data acquisiion mode
Data Acq. mode

Data Acg. cydle

Data Acq. cydle ©

Sampling Rate
Data Acq. duration :

Sampling rate

Data acquistion mode aptions
Data Acq. durtion © TwOrly Log Only
Timeout Commissioning

Streaming/Streaming Packet options

List

Component
Sott

PAN_ID - 0x 1914

@ Continuous Monitoring Burst One Shot

Server status : Started

Current data acquizition mode

Data Acg. mode :
Drata Ao, cycle
Sampling rate :

Drata &g, duration

For further information, please read to the technical note TN_RF 008 — “Data acquisition
modes available on the BeanDevice®”
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8.3.4 Tab: Datalogger

eFor further information about Datalogger, please read the technical note TN_RF_007 :
“BeanDevice® Datalogger User Guide®”.

Data Acg. corfig. | Datalogger |Systam carfig. I Power mode management | | * | *
Datalogger status |
Datalogger status :  Ready
Download progress © Mg |
Download status ©:  NA

Datalogger manager

Download manager

[ Download ] [ Download then erase ] [ Cancel ]

Switch to commissioning, download then erase ‘

Ammniistinem irfarmnatinm

The Logger tag is composed of five different fields:
B Datalogger Status
Datalogger manager
Download manager
Acquisition information

Datalogger memory configuration

8.3.4.1 Datalogger status

Datalogger status
Datalogoer status -

Download progress ©: Na |
Download status : MA

B Datalogger status: Displays logger’s status, four statuses are available:
o Ready: the Datalogger is ready to register data
o Notinit: the Datalogger is not initialized;
Active logs only: Data acquisition is logged only;

Active Tx and Log: Data acquisition is logged & transmitted by Radio;
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o Stopped: Datalogger is stopped;

B Download process: Displays the download process 0 to 100%. If 100%, all the data logs are
successfully downloaded on your PC.

B Donwload status: Displays the download status, two types of status are available:
o Processing: Data logs download is under process;

o Completed: Data Logs are completely downloaded on your PC;

8.3.4.2 Logger manager

Datalogger manager

B Stop: Stops Data Logging process

B Erase: Stops & Erases all the logs on flash memory

8.3.4.3 Download manager

Diownload manager

[ Download ] [ Download then erase ] [ Cancel ]

Switch to commissioning, download then erase

Download: Starts to download all the logs on the flash memory
Download then erase: downloads all the logs and the erase them.
Cancel: Stops the download process

Switch to commissioning, download then erase.
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8.3.5 Tab : System config.

| Custom display | Notes | Data Acq. corfig. | Datalogger | System corfig. |pg « [+ |
Diagnostic Cycle

a1 2] o010

T¥ Power

5 dBm

+11 dBm
+15dBm
+18 dBm

Parameter Description

Diagnostic cycle You can set the BeanDevice® diagnostic cycle (Battery status, LQl, PER
...). The Diagnostic cycle is modulo the data acquisition cycle.
Ex: If you try to set the diagnostic cycle at 10s while the data acquisition
cycle is set at 20s, the diagnostic cycle will be adjusted to 10s ;

TX Power BeanDevice® TX Power unit is in dBm, it represents the power ratio in
decibels (dB) of the measured power referenced to one milliwatt (mW).
The antenna radio power is not included. If the BeanDevice® PER is high
or the LQl is too low, try to increase the transmission power.

e The following flow chart shows the effect of a higher TX power:
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e Tx Power Increases

e Wireless range will increase
Wireless

Range

* Power consumption will increase
Pwr

consumption

e If you fix the TX power at its minimum value (-7dBm), and the wireless range is more
than 5m, you will lose the radio signal. To find a configuration with a maximum RF: by pressing
the Network Context button, you can reset to factory settings (default RF power is fixed at its
maximum: 18 dBm)

eSome recommendations:

B If you fix the TX power at its minimum value (-7dBm): you will lose the radio link
between your BeanGateway® and the BeanDevice®, if the wireless range is more than
5m,

I By pressing the Network push button for more than 2s, you can reset to factory settings
(default RF power is fixed at its maximum: 18 dBm).

e How to convert dBm to mW

Zero dBm equals one milliwatt. A 3dB increase represents roughly doubling the power, which
means that 3 dBm equals roughly 2 mW. For a 3 dB decrease, the power is reduced by about one
half, making -3 dBm equal to about 0.5 milliwatt. To express an arbitrary power P as x dBm, or
go in the other direction, the following equations may be used:
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z = 10log,(1000P),, = = 10logye P 4 30

P= IU{EHG]/IUUUOO P — 10f=—30)/10

where P is the power in W and x is the power ratio in dBm.

Inside a building, the maximum authorized power is +12 dBm (antenna power
included). It is highly recommended to follow the R&TTE guidelines. For more information please
visit http://www.etsi.orq. It is your responsibility to carefully observe the R&TTE guidelines.

8.3.6 Tab : Power mode management

eFor further information about Power mode management, please read the technical note
TN_RF_010: “BeanDevice® Power management”

This Tab is composed of three frames:

v’ Sleep mode configuration: Configure the Power mode on your BeanDevice®

v’ Listening Mode Status: Describes the status of an OTAC (Over-the-air-Configuration)

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

listening

Please consider the environment before printing this document.
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| Data Acqg. config. I Datalogger I System config. | Power mode management IE_E'
Power mode corfiguration
) Active
i) Sleep
@ Sleep with nwk listening
Ratio - |2 El 00:00:05

Sleep mode with listening config.

Waiting config. frame deletion :

Figure 19 : Power mode management

Parameter Description

Sleep mode configuration Active: Sleeping mode is disabled. The BeanDevice® operates in
Active power mode.

Sleep: Sleeping mode is enabled

Sleep with nwk listening: Sleep with network listening mode is
enabled.

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.

Listening mode status Ratio: displays the latest Ratio value

Waiting: This led is green if an OTAC (Over-the-Air configuration)
frame is pending for a transmission to the BeanDevice®

Sent: This led is green if an OTAC (Over-the-Air configuration) frame
is transmitted to the BeanDevice®.

Deleted: This led is red if a pending OTAC (Over-the-Air configuration)
is deleted
Sleep mode with listening By clicking on “validate”, the pending OTAC frame is deleted

config
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8.4 SENSORS CONFIGURATION

The screen « Sensor profile » consists of three parts:

General information on the measurement channel;

Measurement channel configuration;

A graph which displays in real-time sensor signals during data acquisition;

o BeanScape

File  Server Tools FFT DIN  BeanSensor  Help
R
- MAC_ID : 0x 00158D00000E04AC Sensor profile

Custom display | Netes | Configuration | calibration | Log config.

W ChX

iy General information 1 Offset: 0
- ChY

A Type
MAC_ID : 03 00158D00000E03C

Unt: mA Tye: SENSOR_TYPE
Ref: SENSOR_REF Lebel:  Ch_mA_2

W Ch_Temp_D Ref
MAC_ID 03 00158DUD000AES60

:
S

- MEXe
. T

- Ch_mA_1 Technology

W ChomA3 Mesurement data
W ChmAD

WAC_ID - 0 00158D00000047D vave [T - ENEEIEESEEEE

-l Ch_DP

W Ch_Temp Oscilloscope : 5
@ Ch_Hum

Component List

PAN_ID : 0x 1914

16:50:00 mars 21 2016 17-:00:00 mars 21 2016 17:10:00 mars 21 2016 17:20:00 mars 21 2016 17:30:00 mars 21 2016

Server status : Started
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8.4.1 Sensor profile

8.4.1.1 Frame : General information

Sensor Type

Sensor

Reference Sensor

excitation
voltage

eral information

Sensor  label
displayed on
the

BeanScape®

Pre-processing
time before th
sensor
excitation

BeanDevice®
technology

Sensor ON/OFF Button: enable/disable the
sensor channel

8.4.1.2 Frame: Measurement data

Date and time of the
Measurement data latest measurement
value

tesurement data /

By default, sensor unit format is
v’ BeanDevice® AN-V : V
v’ BeanDevice® AN-mV : mV
v’ BeanDevice® AN-420 : mA
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8.4.2  Sensor configuration & calibration

This frame contains a set of 5 tabs:

Custom Display « Allows the end user to customzie the sensor

« Contains notes relating to the BeanDevice® sensor

¢ Sensor configuration interface. The user can configure the
alarm thresholds related to the sensor

¢ Depending on the BeanDevice® version which is used, other
configuration parameters are available

Configuration

Measurement conditionning

. . « Sensor or measurement channel calibration
& calibration

Log configuration « Logs configuration on the BeanScape®

8.4.2.1 Tab: Custom display

These parameters allow the user to customize his sensor:

Custom display | bates || Configuration || M eazurement conditionning calibration || Log c:l:unfig.|

Ratio: |1 | Offsst: |0 |

Urit: |SENSOR_UNIT | Type: |SENSOR_TYPE |

Ref: |SENSOR_REF |  Label: |Ch_TOR |

[ Conversion Sszistant ] l_‘u’alidate ]

Type: Describe the sensor type (ex: load cell, pressure, Strain gage +/- 2 Mv/v, LVDT,....)
Unit: customer sensor unit (bar, °C, I/h....)

Ratio : Sensor Ratio coefficient (RAT);

Offset : Sensor Offset Coefficient (OFF);

Label: Give a name to your sensor. (ex : Sensor on StatorMachine 1, sensor in Room 2 Floor 3)
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Measurement conversion formula:

Converted Measurement = Measurement x RAT + OFF

Example with a temperature sensor: By default the temperature unit is in degree Celsius. The
user wants to convert the unit of his temperature sensor in degree Fahrenheit.

Converted Measurement[°F] = Measurement[°C] x RAT + OFF
With RAT = 1.8 and OFF = 32

Conversion assistant

To avoid conversion error, a conversion assistant is available to help you to setup quickly your
measurement channel of your BeanDevice®.

Click on conversion assistant from the tab “Custom display”, a window will open allowing you to
do a linear conversion.

Cusztom display | Muaotes || Configuration || t eazurement conditionning calibration || Liog n:clnfig.|

Ratio: |1 | Offset: |0 |

Urit: |SENSOR_UNIT | Type: |SENSOR_TYPE |

Ref: |SENSOR_REF |  Label: |Ch_TOR |

 STITRETES €T

On the left column, the user can enter the non-converted measurement data. On the right
column, the user can enter the converted measurement values with the desired unit.

The ratio and offset values are calculated automatically by the conversion assistant.
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Unit Conversion Assistant

Linear Conergion
Input :

Walue 1 - (s - not defined
Walue 2 - (™ - not defined

Target Unit ; L |

][ Cancel l

8.4.2.2 Tab : Notes

Custom displayl Motes |Conﬁgumtion Measurement condtionning calibration I Log config.

This field contains notes relating to the BeanDevice® sensor. To change this field, enter a value or
free text and click the “Validate” button.

A new window opens; accept your modifications by clicking on “OK”.

Sensor parameter, configuration |g|

L
- | J Madification done successtully,

To backup your text click on the icon “Backup your Database”
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8.4.2.3 Tab: Configuration

| Custom display | MNotes | Configuration | Measurement conditionning calibration | Log cnnﬁg.|
Alam threshold corfiguration Thresholds

o Vaicee | ) g
H2
g —

Parameter Description

Alarm threshold Threshold high values (H1, H2) and low values (L1,L2) can be
configured. In alarm mode, when a higher low threshold value is
reached, an alarm notification is transmitted to the BeanGateway;

Sensor pre-processing time configuration

Period : ms

v’ If the sensor value is higher than H1/H2, an alarm notification is
send to the BeanGateway/BeanScape;

v If the sensor value is lower than L1/L2, an alarm notification is send
to the BeanGateway/BeanScape;

Threshold values must be organized in this manner:

H2>=H1 > L1>=L2

S AR TGS Preprocessing time before the sensor excitation can be configured.
time configuration

8.4.2.4 Tab :Sensor & Analog conditioning calibration

These coefficients are used to calibrate the external sensors & Light sensor
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| Custom display | Notes | Configuration | Measurement conditionning calibration | Log config |

Calibration
Fatio :

Ratio : | |

Offset: | | Walidate

The BeanScape® provides a calibration interface for each measurement channel:

B Ratio : multiplier coefficient

B Offset: adder/subtracted coefficient . its unit is the sensor unit.

Calibrated_value = (Ratio x Non_Calibrated_Value) + Offset‘

Enter the calibration coeffcients and then click on Validate.

The calibrations coefficients are saved on the BeanDevice® flash memory and are

conserved during the lifetime of your product.

WARNING: These calibration coefficients should be accessible to an advanced user.

A wrong calibration will result in false measurements.

Please consider the environment before printing this document.
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8.4.2.5 Tab : Log configuration

This tab should not be confused with the Datalogger function available on the
BeanDevice®:

| Custom digplay | Notes | Configuration | Mezsurement conditionning calibration | Log corfig. |

ogtiecsme e N

Log configuration
Log enabled

Log filename auto.

By default, Log file name is built with the measurement channel & BeanDevice® MAC Address:
< Sensor Channel Number > <MAC_ID>

v Log enabled: If checked, Log is enabled on the BeanScape®
v’ Log filename auto.: If checked, Log file name is named automatically

Click on validate in order to validate all your modifications.
For users who want to rename the log file, two solutions are provided:
Solution 1 Add automatically the channel “Label” in your log file name:

<Label><Sensor channel Number> <MAC_ID>

Solution 2 The log file name can be fully customized:

Uncheck the case « Log filename auto” and add your own label
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8.4.3  Graphical display

@ BeanSeape

File Server Tools FFT DIN  BeanSensor  Help

Custom display | Netes | Configuration | Measurement conditionning calibration | Log cortig.

EIERON )
-# MAC_ID - 0x 00158D0D000AES60

! Ratio: 1
Uni: mA

Offset 0
Typs . SENSOR_TYPE

Ref: SENSOR_REF Label: Ch_mA_2

:
: ch.Z Technology :
W MAC_ID : 0x 00158D00000E03CY Mesurement data
State ©
Ve N D-- RSN

o Ch_Temp_0
- MAC_ID : 0x 00158D00000EQ47D
«» Exiends Alarm | @ Circle @ Square @ None

Label :

-8 MAC_ID : 0x 00158D00000ED156
i ChX
[
Lo Ch Z

Component List
0.0000

08:50-00 mars 22 2016 09:00:00 mars 22 2016 09:10:00 mars 22 2016 09:20-00 mars 22 2016 09:30:00 mars 22 2016 09:40-00 mars 22 2016 09:50:00 mars
Tme

Server status : Started

The chart is composed of two parts:
B Part 1: This is a preview window, allowing you to observe sensors acquisitions:

B Part 2: A strip on the side composed of different frames allows customizing the graph;

The graph has two axes:
Axe-X: Timeline

Axes-Y: received sensor acquisitions

Mesures

The BeanDevice® data acquisition mode and the last data acquisition can be visualized directly

from the graph.
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Last data acauisition received . .
BeanDevice® data acquisition mode

ExpressionLic J bj Save to PNG| (Copy to Clipboard| | «2» Exdends Zoom | [l Zoom Y X [l Zoom XY |l Alarm | @ Cicie % Square @ None

—

16:50:00 mars 21 2016 17:00:00 mars 21 2016 17:10:00 mars 21 2016 17:20:00 mars 21 2016 17:30:00 mars 21 2016 17:40:00 mars 21 2016

Time

| [S

8.4.3.1 Frame: Display

BlackSteel
EnightSpark
Chrome

Electric
BExpressionDark
ExpressionLight
O=cilloscope

8.4.3.2 Frame: Symbols

From this frame you can select the display mode of action of the chart. Three types of symbols are available:

Circle: Brings up a point on each bar graph
Square: brings up a square on each measure of the graph

None: No logs is displayed on the graph
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No symbol activated

XY |l Alam @ Cirde @ Sa

08:50.00 mars 222016 09:00:00 mars 222016 09:10:00 mars 222016 09:20:00 mars 222016 09:30:00 mars 222016 09:40:00 mars 222016 09:50:00 mars 22 2016

Time

Square symbol activated

8

1) 79 -6 g &

He0eg o m 0o On Cmnmn o &8 aa

mo oo o oo 0o OO0 OO0 O @rmn o oo

oommm o

@ ap o @Woo

a

08:50:00 mars 22 2016 09:00:00 mars 22 2016 09:10:00 mars 22 2016 09:20:00 mars 22 2016 09:30:00 mars 22 2016 09:40:00 mars 22 2016 08:50:00 mars 22 2016 10:00:00 mars 22 2016

Time:

Circle symbol activated

10.PNG| [Copyto Clipboard| .- Extends Zoom ¢ Il Zoom X Y |l Alorm | @ Circle @ Square @ None

—0.0010

E
5

0005 E

- 0.0000

09:00:00 mars 22 2016 09:20:00 mars 22 2016 09:40:00 mars 22 2016 10:00:00 mars 22 2016
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8.4.3.3 Frame : Scale

From this frame, the scaling of the graphics can be customized to suit your needs.

Zoom Y ] Zoom X ] Zoom XY

Checkbox "Zoom X and Y Zoom"

These boxes are useful for performing a graph zoom from the mouse wheel, there are four cases:
Case 1: Case "Zoom X " ticked. The graph zoom will only affect the X axis.
Case 2: Case “Zoom Y” ticked. The graph zoom will only affect the Y axis.
Case 3: Case "Zoom XY " ticked." Zoom will affect both X and Y axes
Case 4: Case "Zoom X", "Zoom XY " and "Zoom Y " not ticked. The zoom function from
the mouse wheel is disabled.

8.5 DATALOGGER CONFIGURATION

ePlease read the technical note TN_RF_007 — “BeanDevice® Datalogger User Guide ”
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8.6 LOG FILE ORGANIZATION

8.6.1 Log File System Overview

Log files feature -
v’ 1 Log file per sensor channel “eanG ateway

v' 1 Log file per BeanDevice
WSN Diagnostic

Data Log update

ek
e
e

r-"leanDevice ,’

Wireless Sensor
Networks

8.6.2 Log file directory

By default, the Log file directory is: C:\log_beanscape

The following procedure applies only for advanced users

Click on the tab Tools then Options to configure advanced settings in BeanScape®:
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BeanScape

Tools | Help

| Options

alarm Alert

BeanGateway Telemetry Mode

BeanGateway Serial Port Config

This window lets you configure the logs, and the data cache.

E  You will see the following window :

BeanScape Configuration
LOG Corfiguration

Log directory :

Main Log filename :

Main log max. size :

Sensor Log enabled -

Senszor log max. size (KB) :
Metwaork log info. enabled :
Metwork info log max. size (KB) :

Streaming log max. size (KB)
BGw Madule Log enabled :

BGw Module log max. size (KB) :
Syst. Maint. Status Log enabled :
Syst. Maint. Status log max size

< |

I Clicking the button reverts back to its original configuration.
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8.6.3 Log Folder

By Default log files linked to the BeanDevice® are stored in the log folder (located in
C:/log_beanscape directory):

“Folder MAC_ID"
Only the last 4 Char of BeanDevice® MAC ID are displayed.

User can change log folder name by clicking on “Custom display” tab located on the BeanDevice®
profile:

BeanDevice System Profile =~ @ BeanDevice
Idertity Network Diagnostic Battery Siatus

Vacid: [NENENNEEN  Newokaat:  _oplll o

Panid: [N rer: D -

Net. 1o EEEE Fower Supply Diagnestic

Lebel:  SHTIET e

™ o

9 MAC_ID : 0 00156D0D00DED3CS
-l Cn_Temp_

1 MAC_ID : 0x 00158D00000ED4TD

& G b Battery voltage

[ sty EEERIIO
e

x 0D158DO0DOOED156 Listening ratio

L
e
2Ry

D

.
5

j=Regel
N

BeanDevice ol

ID - 0 0015EDOODODED162 piatom - (KRN Stotvs NN Vemory opton:  RERSREESS  Vemoryused: DN *
s Hoce e Data Acq, corfig, | Detalogger | System corfig. | Power mods management |[ |

Confg. frame is Wﬁg 58 D"’&“j’d Power made corfiguton

© A
Current data acquistion mode © Sesp

5

L
SEEEEE:E

299,
[t

@ Sieep with rwk listening

e 2w

‘Sleep mode with lisening config.

Waiting corfig. frame deletion

‘Component Lis

Server status: Started

Custom display | MNotes I Data Acg. corfig. | Datalogger | System config. | Po * | *

Type : PLATFORM_TYPE
Reference : PLATFORM_REF
Label : MAC_ID : Ox DD15¢

Logfolder  Folder 0270

Enter your own log folder name, then click on validate.

The following example shows the log folder changed to “Factory2”:
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Custom display | Motes I Data Acq. config. |

Type : PLATFORM_TYPE
Reference : PLATFORM_REF
Label . MAC_ID : Ox 0015¢

Logfolder  Factone?

n

8.6.4 Log file size configuration

BeanScape Configuration
LOG Configuration

Log directory
Main Log filename :  LOG

Main log max. size . 200

Sensor Log enabled

Sensor log max. size (KB}
Metwork log info. enabled
Networlk info log max. size (KB)

Streaming log max. size (KB) . 2048
BGw Module Log enabled

BGw Module log max. size (KB): 1024
Syst. Maint. Status Log enabled :

Syst. Maint. Status log max size 1024

LOG directory: Enter here the path/folder where you would want to save the LOG files.
Main log filename: Here you may enter the desired name in order to save the LOG file.
Main log max. size (KB): Maximum file size in Kilobytes (KB) for your principal LOG file

Sensor Log Enabled: Check this box if you want to enable the sensor(s) data acquisition in your LOG
file

Sensor log max. size (KB) : Maximum size in Kilobytes (KB) of sensor log files (except for streaming
packet data acquisition mode)

Network log info. enabled : Check this box if you want to enable network information in your LOG
file

Network info log max. size (KB) : Maximum size in Kilobytes for your network information LOG file

Streaming log max. size : Maximum size in Kilobytes (KB) of sensor log files (only for streaming
packet data acquisition mode)
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8.6.5 Log file generation

By default, 1 log file is linked to 1 sensor channel. The user can select a log file linked to all the sensor channels
present on the BeanDevice®.

() Al senor chanels in one file

Log file generation _
(® Separated

8.6.6 Cache Data Configuration (for Graph)

Data Cache Configuration
M. poirts :

Ma. packets :

Max. diagnostics :

Mz, alams :

Gps coord. max. number

Mac. streaming poirts :
Maxx. BGw Module status nbr. : | 100
Syst. Maint. Status maxnbr ;|00

v' Maximum number of points: Set here the maximum number of points displayed on the
BeanScape® graph

v' Maximum number of packets: Set here the maximum number of packets displayed on the
BeanScape® graph

Max number of diagnostics: Set here the maximum number of diagnostics displayed on the
BeanScape® graph

Max number of alarms: Set here the maximum number of alarms displayed on the
BeanScape® graph

Maximum number of GPS coordinates: Set here the maximum number of GPS information;

Maximum streaming points: Set here the maximum number of points displayed in
Streaming Packet on the BeanScape® graph

Please note that the values backed up by the BeanScape® may dffect the memory
capacity of your computer depending upon the size of every file.
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8.6.7 Log file related to data acquisition

8.6.7.1 Log filename root

For each sensor channel a log file is automatically created by the BeanScape®.

The user can easily change the log file root:
Click on « Log. Config »

Select the sensor
channel

o BeanScape
File Sever Tools FF| DIN BeanSensor Help

H e o
W MAC_ID DxDmSEDMAEBD Sensor profile Custom display | Notes | Configuration | calbration | Log corta. |
1G]
G 1 Generl sfomaton rn— ]
W ChmA 2 Type : Exctation Log configuration

Ch_mA_3
- ;M,\Bm 0x 00158D00000EB4AC Ref Pre-proc: e Log enabled
Log filename auto

sa

Wz Technology :

- MACJE) 0x 00158D00000ED3CS Srme Mesurement data

Wi Ch_Temp_D
-8 MACID : 0x D58D00000ED47D vae [N - DN
W Ch_Hum
- Ch_Temp
W ChDP
- MAC_ID : 0x 00158D00000ED156 /
: g-): 10.0000
W chZ .
- MAC_ID : 0x 0D158D00000ED162 9,0000
W X
-~ ChY
W oz

Component List

Server status: Started

This tab should not be confused with the Datalogger feature available on the
BeanDevice®.

For further information, please refer to the section Log configuration.

Please consider the environment before printing this document. Page : 102 / 126




Document version:2.2

r\'f A ° “Rethinking sensing technology”
ea r BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

| Custom display I Motes | Configuration I Measurement conditionning calibration | Log corfig. |

PRTRMRMRN < Lo 0.5/Cycie_Cn_mi_| 1AL 1D |

Log corfiguration
Log enabled

Log flename auto.

|

m—————1 doi

By default, Log file name is built with the measurement channel & BeanDevice® MAC Address:

< Sensor Channel Number > <MAC_ID>

v Log enabled: If checked, Log is enabled on the BeanScape®
v Log filename auto.: If checked, Log file name is named automatically

Click on validate in order to validate all your modifications.

For users who want to rename the log file, two solutions are provided:

Solution 1 Add automatically the channel “Label” in your log file name:

<Label><Sensor channel Number> <MAC_ID>

Solution 2 The log file name can be fully customized:

Uncheck the case « Log filename auto” and add your own label

8.6.7.2 Specific case: log filename creation in “Streaming Packet” mode

In Streaming packet mode, log filename is built as follow:
Stream_Sensor_channel_ _DATE_ partXXX

v' Sensor channel = Sensor channel

v' DATE: date when the streaming mode starts

v partXXX : Log file sequence number, part000 corresponds to the first log file

Example:
Stream_0 x 0_0 x 00158D000004C79F_02-11-2011_17.55.05_part000

Stream_0 x 2_0 x 00158D000004C79F_02-11-2011_17.55.05_part001
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Stream_0x 1_0 x 00158D000004C79F_02-11-2011_17.55.05_part001

8.6.7.3 Log file analysis

B Stream_0 x 0_0 x 00158D000004C79F_02-11-2011_17.55.05_part000 - Bloc-notes
Fichier Ediion Format  Affichage 7

Beansensor Ax-30

Mac Id : QUL58D0000C4CTOF
metwork Id @ 0003

Pan Id : 0148

sensor Id : 0

sensor Label :

Ratio : 1
offser : 0
unit : g

Date : 02/11/2011 17:55:05
Measure Cycle : 10
mMeasyre puration : 0
sampling Freguency : 1000

Measure Index;Measure value

10,0025

The date which is displayed in the log file corresponds to the date when the streaming mode starts.

Measure index allows the user to use a timestamp, the time value between the Index N and N+1
corresponds to the period rate.

Example: Data acquisition starts at 17h55min05s

A data acquisition with a measurement index of 30 (value -0,0035) corresponds to a time
17h55min05s30ms.

8.6.8 Log file organization in” Streaming Packet” mode

8.6.8.1 Log file naming format

In Streaming packet mode, log file is built with a different format:

Stream_Sensor_channel_ _DATE_partXXX

v' Sensor channel = Sensor channel

v' DATE: date when the streaming mode starts
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v partXXX : Log file sequence number, part000 corresponds to the first log file

Example:
Stream_0 x 0_0 x 00158D000004C79F_02-11-2011_17.55.05_part000

Stream_0 x 2_0 x 00158D000004C79F_02-11-2011_17.55.05_part001
Stream_0x 1_0 x 00158D000004C79F_02-11-2011_17.55.05_part001

8.6.8.2 Log file analysis

Log file related to wireless network diagnostic provides the following informations:

Date : diagnostic date

LQl TX: Link quality indicator on the BeanDevice® side

LAl RX: Link quality indicator on the BeanGateway® side

Local PER Tx: Local Packet Error Rate on the BeanDevice® side
Local PER Rx: Local Packet Error Rate on the BeanGateway® side
Global PER: N.A.

Battery voltage: internal battery voltage

Battery level: battery level of charge

Internal temperature: Local temperature of the BeanDevice®

BeanComponent Wireless Network Information
Date : 5/31/2014 6:31:17 PM

PAN_ID : 2427

MAC ID : ©8158D00QOBEB3ES

Date ; LQI Tx ; LQI Rx ; Local PER Tx ; Local PER Rx ; Global PER ; Battery Voltage ; Battery Level ; Internal Temy

5/31/2014 6:31:16 PM;192;NA;0.00;NA;0.00;4.089;100.00;21. NA I
5/31/2014 6:31:17 PM;174;NA;8.00;NA}0.00;4.089;100.00;21. NA
5/31/2014 6:31:18 PM;162;NA;0.00;NA;0.00;4,089;100,00;21. NA
5/31/2014 6:31:19 PM;156;NA;0.00;NA;0.00;4.089;100.00;21. NA
5/31/2014 6:31:20 PM;168;NA;0.00;NA}0.00;4,089;100,00;21. NA
5/31/2014 6:31:21 PM;162;NA;0.00;NA;0.00;4.089;100.00;21. NA
5/31/7201A fAT27 PMHTARR'NAA AANAA AR'A_ ARG 1AA AR+ 21 MAa
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If the BeanDevice® is configured with the streaming packet data acquisition mode, the following

diagnostic information are not refreshed:

Battery voltage

Battery level

e Internal temperature

FICNIEr EQITION rOrmat ATTcnage ¢

BeanComponent Wireless Network Information
Date : 5/15/2014 4:58:44 PM

PAN_ID : 31BEB

MAC_TD : 80158D00000AD564

5/15/2014 4:58:43 PM;174;NA;0.00;NA;8.00;4.094;08.00;24.625;N;N;N;N;N;N; NA
15/05/2014 16:50:
15/05/2014 16:50:
15/05/2014 16:50:
15/05/2014 16:50:
15/05/2014 16:50:
15/05/2014 16:50:
15/05/2014 16:50:
15/05/2014 16:50:

acilac/anaa arc.cno.

8.6.8.3 How to open a measurement file with excel

Step 1 : Open Excel

FL= R AN
2 £E Lt \5'
FRTYE
From From From

Access  Web

Bookl - Microsoft Excel

Data Review View Huance PDF

4l E Y :j(\':m

& Reapply
z Fi
Sort ilter

Formulas

‘@ (&) connections
= [ Properties
Refresh

Al

Insert Page Layout

=y

=
From Other
Sources -

B= =
g& 5
Text to Remove Data Consolidate What-If

¥ advanced | columns Duplicates Validation = Analysis
Sort & Filter Data Tools

)
=
Existing

Connections &2 Edit Links

Text

Get External Data Connections

Date ; LQI Tx ; LQI Rx ; Local PER Tx ; Local PER Rx ; Global PER ; Battery Voltage ; Battery Level ; Internal Temperature

SrE @ I
fH HE
Group Ungroup Subtotal

Qutline

| A1 - %]

A B D
1 l
'}
2
3
4

Step 2: Go on « Data » Tab, then select “From Text”

Eid9- -
R
From From From From Other

Access Web | Text | Sources~
Get External Data

Bookl - Microsoft Excel

Insert
FED
ST

Formulas

IB (5] connedtions
I 5 Properties
Refresh

All~

Data Review

5l Y :::\C\em

® Reapply
z Fi
Sort ilter

V7 Advanced
Sort & Filter

Page Layout View  Nuance PDF

|
=
Existing
Connections

= R
[S==) 5
ext to Remove Data Consolidate What-If

>
Columns Duplicates Validation = nalysis ~
Data Tools

&2 Edit Links

Connections

B drm o
W
L L =
Group Ungroup Subtatal

Qutline

Al | Get External Data From Text

A Import data from a text file.
1

2

1 @ Press F1 for more help.

Step 3 : Choose your log file

Please consider the environment before printing this document.
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@Ea9-o-
i 1 YEh FED )

RBB G &G @
From From From FromOther  Existing  Refresh

Access Web Text SourcesT  Connections
Get External Data

I= Bookl - Microsoft Excel

87

Remove Data

Insert Formulas Data Review  View

(] connedtions
2
(& Prop

Page Layout Nuance PDF

a I @ r
= -
B= B W W g
Consolidate WhatIf | Group Ungroup Subtotal

Import Text File

|

D

Lookin: | [ log_beanscape

v @-3 Xt

[y [Chbackup
soauner.. | EEREEERETEES]
[ sureau =] 0. 0_0 x 00153D00000AAA1Z
Z] 0 x0_D x 00158D00000AAA21
z":;mms 1) 0 % 0_0 x 00158D00000ADSSE
2] 0 x 0_D x 00158D00000CDS 5A
z’:‘f;‘da [£) 0 % 0_0 x 00158D000007B809
i 2] 0 x0_0 x 00158D00000307 17
Qe 1] 0 x 0_0 % 00158D0000080727
2] 0 x 10 x 00158D000ODAASE7
1] 0% 1_0% 00158D00000AAA1Z
2] 0 x 10 x 00158D00000AAA21
2] 0 x 1.0% 00158D00000ADSSE

= 0% 2_0 x 00158D00000ADSSE
=] 0x 2_0 x 00158D000007B30%

(%] 0% 2_0 x 00158D000005B453

[£] 0 x 3.0 x D0158D00D00AAA2L

(%] 00158D00000AASET_WirelessNatwkInfo
[Z] 00158D00000AAA 12_WirelessNetwkInfo
(%] 00158D00000ARA21_WirelessNetwkInfa
[£] 00158D00000ADS5E_WirelessNetwkinfo
%] 00158D00000CDS5A_WirelessNetwkInfa
[£] 0015800000078809_WirelessNetwkInfo
%] 0015800000058453 _WirelessMetwkinfo
[£] 00158D0000090717_WirelessNetwkInfo
%] 0015800000090727_WirelessMetwkinfo

[£] 0 % 1.0 % 00158D0000OCD55A [ oe

1] 0% 1.0% 00158D0000078809 =] Stream_0 x 0_0 x 00158D00000AAAZ1_12-01-2012_15,
2] 0 x 1.0 % 00158D0000058453 =] Stream_0 x 0_0 x 001580000004DSSE_12-01-2012_15
=] 0.x 1.0% 00158D0000080727 =] Stream_0 x 0_0 x 00153D00000ADS5E_12-01-2012_15
Z] 0 x 2_0 x 00158D00000AAA21 2] Stream_0 x 0_0 x 00158D000004DSSE_12-01-2012_15
< i

File name: |

Files of type: | Text Files

Tools -]

Step 4 : Text import wizard will open, select « Delimited » for Characters such as commas or tabs separate
each field.

On “Start import at row” field: Select the number of lines that you want to suppress from the header:

- ocis =F =

= = E W W 8

Consolidate Whatll | Group Ungeoup Subtotst

[ T — S —
P 1¥thes  comvect, choase v, or choose e dats type that best deserbes your data.
[Rm—p——— _—
Choase the fie type thait best desrbes your datat
[ = R —
O Pk 491 -Faics e s ok i paces Bacean

Fam From

Sartmpatatom 1 3| Aegon  [vscospca
revem of e i besmcape ) 10_0 % 00 IS000D0AAE? ot

T
wandansor T
ana © 11/00/202 16:48:22

i

M4 v W] sheets Shastz shests e
Roay |

Select semicolon

Text Import Wizard -

This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview

below.
Delimiters
[JTab;
Semicalon
] comma
[ space

[ other: |:|

[] Treat consecutive delimiters as ane

Data preview

EeznSenser SUN

Date : 13/01/201Z 15:48:3Z

PAN_ID - 2806

MAC_ID : 00158D00000ARIET

< | &

[ Cancel ][ < Back ]L Mext > J[ Einish
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Select Text

Text Import Wizard - Step 3 of 3

This screen lets you select each column and set the Data Format,
Column data format
O General

@ 5 ‘General’ converts numeric values to numbers, date values to dates, and
Text! all remaining values to text.

(0 Date: | MDY 2 Advanced..,
O Do not import column (skip)

Data preview

Click on OK

Import Data ? X

Select how you want to view this data in your workbook,
/| Table
PivotTable Report
=] PivotChart
[‘ Only Create Connection
‘Where do you want to put the data?
@ Existing worksheet:

=5A51
() New worksheet

|:| Add this data to the Data Model

Click on format cells:

Hd oy Sooks - Micosoh Excel
[ T P o
uEm T = 5 E 2 8 W a

3y set e o Tedto  Remove Cansolidste Whatll | Group Lngrous Subtatal
Y aamanced  Calumns Dupliates Vi Analysis s | v .

Timestamp
Faste Options:
1257096417 El
1257096417} Faste Soria.
1,25703E417]
1,28709E+17
1,29709E417)
1,29709E417]
1257096417} Eomat Ceti.
1,25703E417] Sobumn Width
1,29709E+17 e
1,29709E417) 1 yonae
1297096417 Lapunpanz ool
1257096417 12/01/2012 15:50:20)
1,29705€+17] 12/01/2012 15:50:20
1,28705E417] 12/01/2012 15:50:30
1,28709E+17 12/01/2012 15:50:40)
1237096417 12/01/2012 15:50:50)
1,29709E+17) 12/01/2012 15:51:00f
1,25709E+17] 12/01/2012 15:51:20)
1,28709€+17] 12/01/2012 15:51:2
1,28709E+17 12/01/2012 15:51:30)
1237096417 12/01/2012 15:51:40)
1297096417 12/01/2012 15:51:50)

2 1 7amaeal 120 i2m3 15570l
W4 b W Sheetl Sheet2 Sheetd - ¥3

Ready Average: 12003012 32025 Count: 356 |15 1) 00% (-

fen
peiete.

Clear Captents

See “Exporting a log file to Excel” Youtube video
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9. BEANDEVICE® MAINTENANCE & SUPERVISION (FOR EXPERIENCED USER)

This section allows to an experienced user to configure correctly the Wireless Sensor Networks.

9.1 HOW TO OPTIMIZE THE BATTERY AUTONOMY ON YOUR BEANDEVICE®

The battery autonomy depends on several parameters:

v" The environment where the BeanDevice® is deployed
v Data acquisition mode which is configured

The table below presents the BeanDevice® current consumption during radio TX or during Sleep
mode:

BeanDevice® version Current consumption during Current consumption in sleep
radio TX at 25°C, powered by a | mode at 25°C, powered by a
battery of 3,6V battery of 3,6V

BeanDevice® AN-mV 60-61 mA (external sensor <40 uA
power supply not included)

BeanDevice® AN-420 60-61 mA (external sensor|<40uA
power supply not included)

BeanDevice® AN-V 60-61 mA (external sensor|<40uA
power supply not included)

eFor further information, please read the technical note TN_RF_002 - Current consumption in
active & sleeping mode
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The following table gives you a list of recommendations in order to extend the battery autonomy
of your BeanDevice®:

Influence factors on battery Observations Recommendations
autonomy

Sleep power mode on the The BeanDevice® can be By activating sleep power mode on
BeanDevice® configured with sleep mode |your BeanDevice®, you will
from the BeanScape® dramatically decrease battery
interface autonomy of your BeanDevice®.
By activating sleep mode, the
BeanDevice® current consumption
can decrease from 30 mA to 10-45
micro-amperes.

For further information, please read
the technical note TN_RF 010 -

« BeanDevice® Power Management »

Sampling rate in streaming The higher your sample rate, |Choose the right sampling rate on
mode the higher the RF your BeanScape® interface.
transmissions are more
consistent and your
consumption will grow.

TX Power More your TX power is If your wireless range is low, try to
important more the current  Juse a lower TX Power.
consumption of the
BeanDevice® is important

Packet Error Rate (PER) A high packet error rate can Try to replace your BeanDevice® in
cause a higher retransmission |an area where the radio link is
data and this increase the much better (see Link Quality
current consumption. Indicator value).
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9.2 OVER-THE-AIR CONFIGURATION (OTAC) PARAMETERS BACKED UP ON FLASH

The BeanDevice® integrates an internal flash memory used for backuping OTAC (Over-the-air

configuration) configuring parameter backups and restoration.

This memory is organized into several levels:

e End-user parameters

e Sensor calibration coefficients

e Network maintenance (only fo experts)
¢ Battery/Primary celle calibration

Please consider the environment before printing this document.
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9.2.1 Level 1: End-user OTAC parameters

The following table presents all the defaults configuration parameters:

To restore these defaults parameters, you must perform a Network context deletion. The
“Network” push button is outside the product.

BeanDewce® version
Parameter
z

Data Acquisition 10s 10s 10s
duty cycle

Acquisition duration | OK oK oK
time

Data Acquisition LowDutyCycle LowDutyCycle LowDutyCycle
mode
+18dBm +18dBm +18dBm

Alarms Threshold

Pre-process duration |30 ms 30 ms 30 ms
time

e Level 2, 3 & 4 of Configuration parameters are not dffected by network context deletion (by
hardware or software)
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9.2.2 Level 2: Sensor calibration parameters

The table below shows the sensor calibration parameters depending on BeanDevice® version:

BeanDevice® Version
b _
OK (0] ¢ (0] ¢
Sensor gain 2 gains value (unipolar & | 2 gains value (unipolar
bipolar) & bipolar)
(0] ¢ (0] ¢
Sensor offset 2 offset value (unipolar & | 2 offset value (unipolar
bipolar) & bipolar)

9.2.3 Level 3: Network maintenance (only for expert in wireless sensor networks)

The table below shows the sensor calibration parameters depending on BeanDevice® version:

BeanDevnce® Model
Parameter
_

2

<
Software reset
counter
Physical reset (0).¢ (0)1¢ (0),¢
counter
Threshold value oK (0] ¢ oK
on software reset
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9.2.4 Level 4: Primary cell/Rechargeable battery calibration

The table below shows Primary cell/Rechargeable battery calibration depending on BeanDevice®

version:

BeanDevice® Model
Parameter
>
2
<

Battery, primary
cell ID
Calibration
batterie/pile

9.3 NETWORK DIAGNOSTIC FROM YOUR BEANSCAPE® SOFTWARE

The BeanScape® provides network diagnostic information which is described in this chapter.

Displaying Network information

Launch your BeanScape® application

Select your BeanDevice® profile, a new tab “BeanDevice" will appear in your BeanScape®

toolbar;

Click on this tab, and then click on "View History Network”.

Please consider the environment before printing this document.
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BeanScape

Fle Tools Help  BeanDevi

Click on the
BeanDevice®

Idenity 9 _ i

Data

Platform system profile  Bea
MAC_ID : 0 % A4BBCCDDEEFFONBE
i Ch_T_Ambisnts

W Ch_T_Cible
{8 MAC_ID - 0 x AABECCDDEEFFOODD
- Ch_TOR

Macd Netwark qualty

Panld Global PER

Met Id Local PER -

Disable discharge ()

Disable charge ()
Discharge aver curent {_)

I
N
Charge over curent {_)

Undervolage ()

Overvotsge ()

Label
Power Supply Diagnostic

Temperature :

Power supply -

System

— ..

Click on —
your

BeanDevice Faom-

Custom display } Noates | DataAcq. config. | System config. | AllGiaph)

Dats Acq epcle : Type: |PLATFORM_TYPE

Component Lit sempling etz - (KN - Riefersncs [PLATFORM_AEF

=

[ s ] =] Data g, duraion: [N - Label: [MAC_ID : 0 AABB
Server =

Server status : Started

File  Tools Help | BeanDevice

e |l (8| D
El - Disable measure log

Ch_Temp_0
W Ch_Temp_1 |
= MAC_ID : 0% A
P Ch_T_Ambig
i Ch_T_Cible
EI. MAC_ID : 0 x A8BBCCODEEFFOOCD
. Ch_TOR

Enable measure log

Reset measure memory cache For all the sensors

Display Wireless Metwark Information Click on « Dlsplay
wireless network

Information »

I Swskem Maintenance

Please consider the environment before printing this document. Page : 115 /126




Document version:2.2

'w A ° r “Rethinking sensing technology”
‘ ea BeanDevice® User Manual -

Document Type : User Manual ProcessSensor product lines

A new window occurs:

PER : Packet error rate LQl : Link quality Indicator

BeanDevice RFD {Reduced Function Device) M@8¢0158D000007 7802
Netwirk Information

rk Diagnostic PER rk Dizgnostic Lol

2510010 25102010
Do U

BeanDevice® internal temperature

Intenal Temperature Information

Internal Temperzture Dizgnostic

me

Paer Information

Battery Status Information

e e i ikl
EES

o
s
7 B3
<o
Eeox
HEEY
LE
L
HE

sz 4
s
X

Battery voltage & charge

9.3.1.1 Packet Error Rate

Packet error rate (PER) is the number packet errors divided by the total number of transferred
packet during a studied time interval. PER is a unit less performance measure, often expressed as
a percentage number.

PER is only available with IEEE 802.15.4 Network, it represents the ratio of “lost data/data send”
between the BeanDevice® and the BeanGateway®.

9.3.1.2 LAl (Link Quality Indicator )

LQl (Link Quality Indicator) represents the radio signal quality in your Environment. It is possible
that LQl is low due to EMC interference or metal presence in the environment.

If you encounter such problems, several solutions are proposed to increase your LQJ:

v" Use the Maximum TX Power on your BeanDevice. The maximum TX Power authorized in
Europe for indoor application is 12 dBm. For Outdoor application, you are authorized to
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extend the TX Power to 18 dBm. You can easily configure the TX Power on your
BeanDevice from your BeanScape WSN software supervision.

Try to configure your receiver antenna and your transmitter antenna on the same antenna
pattern (cf. the Beam with of your antenna)

Use a high gain antenna ( in outdoor use only) for a better RF Link Budget

Fix your BeanDevice & BeanGateway on a top of a mast or a building.

For further information, read the application note on “How to extend your wireless

range?”

9.3.1.3 Internal temperature monitoring

An internal temperature sensor is used for onboard & battery temperature monitoring

9.3.1.4 Battery charge monitoring

Battery charge is based on current accumulation. The BeanDevice® integrates a current
accumulator circuit which facilitates remaining capacity estimation by tracking the net current
flow into and out of the battery. Current flow into the battery increments the current
accumulator while current flow out of the battery decrements it.

Voltage measurement corresponds to battery voltage.
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9.3.2 Scrolling menu « BeanSensor »

The BeanSensor® scrolling menu provides access to additional features: like the multi-graph mode
(display of multiple windows on a graph measuring the same screen), deleting graphs displayed and

the activation / deactivation of logging measurements.

To access to this scrolling menu, click on the sensor attached to your BeanDevice®. You will then see

the BeanSensor® scrolling menu appearing.

BeanScape

File Tools Help BeanDevice

(= MAC_ID: 0« 001580000007 7802

o Ch_mé_3
W MAC_ID : O« FFFFFFFFFFFFFFFF
. Ch_Temp_0

Component List

PN 1D 0x 1101

BeanScape

File Tools Help EBeanSensor

= MAC_ID: 0 x 00TEB00000077E02

= MAC_IE) : 0 % 00 580000007 FE0F
o ChY
- ChZ
=i MAC_ID : 0 x D0TS800000084414

W Ch_md_3
MAC_ID : 0w FFFFFFFFFFFFFFFF
"4l Ch_Temp_0

Component List

Server stabus ¢ Starked

Server

Server status : Started
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By clicking on the scrolling menu « BeanSensor », you can access to the following features :

9.3.2.1 Disable/Enable log

All the data received on the BeanScape® are stored in a log file in CSV format.

This feature allows you to enable / disable data logging on your log file.

File  Tools  Help | BeanSensor

‘& M| @ | osabelg \

=] . MAC D - 0= 00 Buffer Resst
B Ch_x Cpen the graph in a new window

i v

BeanScape

File  Tools Help | BeanSensor
& @ | Enableing

=] . MAC 1D - 0= 00 BLIFFE-'I' Reset
B Ch_x Cpen the graph in a new window

For further information about CSV log file, please read the BeanScape® user manual.

9.3.2.2 Buffer reset

This function clears the graphical display concerning recorded measurements of your sensor. The
data stored in a log are not affected by this function.

By clicking on « Buffer reset », a second window appears asking you to confirm your choice:

I Yes, you accept to delete the whole measure data of this BeanSensor;

B No, don’t delete the whole measure data of this BeanSensor;
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File  Tools Help | BeanSensor
bl | (2 ) | @ | | Dsablelog

- MAC_ID: 0 MN-‘| Buffer Reset
- Open the graph in a new window
W Ch_Temp_1 | ar
MaC_|ID: 0« AABECCDDEEFFOOBE
W Ch_T_ambiatte
W Ch_T_Cible Type:
MAC_ID : 0« AABECCDDEEFFOODD Fef:

- Ch_TOR ’

BeanScape ﬁ‘ E‘ K‘

Fle Tools Help  BeanSensor
e | 1l !ll@ ‘

- MAC_ID : 0 » 001580000007 7202 Data

General infarm,

Sensor profile Custom display | Motss | Configurstion | Msssuement sondtionning calistion | Log sorfia |

W thz
- MAC_ID - 0 001580000007 780F

Generalinformation Ratio: |1 | offset: [0 |

¥
MAC_ID - 0% 001580 0000044414 Label

Unit: [g | Tupe: [sENSOR_TYRE |

Ref: |[SENSOR_REF |  Label: [Ch J

Coriversion Assistant Walidate

Technology

State Mesurement data

Lmb 3
-4 MAL_ID : 0 % FFFFFFFFFFFFFFFF vae [ - T

i Ch_Temp 0

Measure data deletion from the memory cache

7 ) e you sure you want delete the whole measure data of this Beansensor ?

Observed values

Component List

Server " ) \ . .
- I I I I |
25/10/2010 25/10/2010 25/10/2010 25/10/2010 25/10/2010 deale
20.06.05 20:06:12 20.06:20 20:06:28 20.06:36 AutoY

Server status : Started

9.3.2.3 Open the graph in a new window

By clicking on “Open the graph in a new window”, you can open a graph corresponding to your
sensor.

File  Tools Help | BeanSensor

Ig | (] (e | Disablz lag

MAC_ID : 0% 44 Buffer Reset

]

Open the graph in a new window

: Ch_Temp_1 | or pr.
WAL ID: 0« AMBBCCODEEFFOOBE
W Ch_T_Ambiante

W Ch T Chie Type: |
MAC 1D 0« AMBECCODEEFFOODD Ref: |

Gereral informal

Label : |

You can easily open several graphs in a window.
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Id: 0 x 0_0 x 00158D0000077BOF, Label: Ch_X

. . . o Measure reading : Mode Streamin
Measure reading : Mode Streaming Marks 20 g g

- LG
[ Alam 1.2 5

Spmbol

Observed values

-1 iy | | t t ! ' ' )
25/10/2010 25/10/2010 2511072010 2510/2010 251042010 ?ggg’;g;” 2?;3’;.2;” %’;3’;2;”
200605 20612 20:06:20 200626 200636

Time

Time

pr———rrrEm 1d: 0 x 1_0 x 00158D000007780F, Label: Ch_Y
- pMeasure reading : Mode Streaming

.- o Measure reading : Mode Streaming
-
[ Alarm

Symbol

©) Circle

© Square

O Mone
Alarm

Hi

-0,8 t Hz
25/10/2010 25/10/2010 25/10/2010

< m 20:06:05 20:06:20 200636
Component List : Time

' -

25/10/2010 25/10/2010 25/10/2010
20:06:05 20:06:20 20:06:36

Time

Observed values

Observed values

Server status ; Started

The multi-graph mode requires a lot of resources on your computer, it is recommended to
install the BeanScape® software on a powerful computer.
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10. TROUBLESHOOTING

B Why the Red LED is flashing?

Each time a packet is lost by the BeanDevice®, Nwk/Activity led will blink in red. Try to decrease
the wireless range between the BeanGateway® and the BeanDevice®.

B Why the BeanDevice® LEDS are not activated?

If there is no wireless network activity, the led will be inactive. Make sure you have powered your
BeanDevice® with a charged battery.

B What should I do if the radio channel is perturbated?

Please turn off your BeanDevice ®, and then choose an appropriate channel. The channel selection
is done from the BeanGateway °.
For further information, please Read BeanGateway User's Manual BeanGateway °.

B Why the BeanDevice® does not provide the right measurement value?
Check if your sensor channel is activated on your BeanScape® interface (ON Position)?;
Check if your BeanDevice® is powered up;

Check your LQI quality, if your LQl is under 50-60. You must change your antenna position, or
your product position;

Check your data acquisition mode, maybe you have specified a data acquisition which is too
long;

If you use a BeanDevice® AN-XX :

= Check your sensor power supply, maybe you need to increase/decrease your power
supply;

= Check your sensor preprocess time. Maybe your sensor preprocess time is too short ?
= Check the wiring code of your sensor plug ;
Why the BeanDevice® doesn’t respond when | try to configure it (Over-the-air-configuration)?

v" If your BeanDevice® operates in sleep mode, the RF Hardware is also in sleep mode. Therefore
an Over-the-air-configuration will not be possible.
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v" Check the LQI (Link Quality Indicator) value, if this value is under 80, the over-the-air
configuration will not be easy. Try to decrease the wireless range between the BeanDevice® and
the BeanGateway®.

v" If your BeanDevice® works in streaming mode, in order to keep a full synchronization of the
data acquisition, any over-the-air-configuration is authorized.

B Why do | have too much noise on my sensor signal ?

v" If you use a BeanDevice® AX3D/HI-INC/AX-HD : don’t forget to configure the cutoff frequency of
your anti-aliasing filter

v" If you use a BeanDevice® AN-mV: use a shielded cable.
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11.INSTALLATION PROCEDURES

11.1 SEALING

The product BeanDevice® comes with an IP66 rating. So, do not install the BeanDevice® in a
marine environment with high turbulence.

If you use the BeanDevice® AN-XX/TSI/TH, do not install the BeanDevice® up front to prevent the
accumulation and infiltration of water from the front of the case.

11.2 COEXISTENCE WITH OTHERS FREQUENCIES AT 2.4 GHZ

The BeanDevice ® is sensitive to noise 2.4GHz (Wi-Fi as a source for example), but many
protections are already in place, particularly in the IEEE 802.15.4°®.

It should however be careful when installing the product, check all the possibilities of radio
channels on the frequency range 2.4-2.5GHz. The operation of the product will be improved.

6For further information, read the application note: TN_RF_011 — “Coexistence of Beanair

WSN at 2.4GHz”

11.3 TEMPERATURE & HUMIDITY

The table below shows temperature operating of the different BeanDevice®:

BeanDevice® AN-XX -20°Cto+75°C

BeanDevice AN-XX Xtender -40°Cto+85°C

BeanDevice® products can operate in an area with 90% humidity.
However, the wireless range can be reduced in the presence of water. Avoid mounting the

BeanDevice® in an enclosure surrounded by water, or near bushy plants (plants are composed of
90% water), ...
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11.4 REFLECTIONS, OBSTRUCTIONS AND MULTIPATH

eFor further information, read the application note: AN_RF 007 :“
Beanair_WSN_Deployment”

Please consider the environment before printing this document. Page : 125 /126



http://beanair.com/wa_files/AN-RF-007-Beanair-WSN-Deployment.pdf
http://beanair.com/wa_files/AN-RF-007-Beanair-WSN-Deployment.pdf

Document version:2.2

¢ \‘ﬂ . “Rethinking sensing technology”
‘BeanAir

Document Type : User Manual

BeanDevice® User Manual
ProcessSensor product lines

11.5 SHOCK & VIBRATION RESISTANCE

Shock resistance on BeanDevice® products are:

BeanDevice® Type Shock resistance

BeanDevice® AN-XX 10g during 50 ms

Avoid dropping the BeanDevice®. BeanDevice® mechanical mounting on a wall, pole or on a DIN

rail must be well performed.
Do not force connections.

11.1 ANTENNA

Check the LQI (Link Quality Indicator) of your BeanDevice® for being sure that your antenna is

right oriented.

eFor further information, read the application note: AN_RF_007 :“

Beanair WSN_Deployment”
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