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>a 9 ¢ h {oT is an LPWAN weather station tii@nsmits data over th& TE Cat Mar LTE Cat NB1 mobile
network, designed to monitor climate parameters (rain and temperature), soil characteristics (soil moisture,
soil temperature and electrical conductiyjt water pressure, multisensor sdil2 probes etc. everything what
the standard user needs with possibility for further expansion.

Low cost, low power consumption, long range connectiiigta is consistently measured in-rbnute
intervals and sent ever§0 minutes to the serverand this can be changed to fit the specific monitoring
needs.

For mitigating connectivity issues, the station stores data of last few days internally and resends the measured
values to the cloud when the mobile network is agaiailable. All the data is synchronized and stored on
FieldClimate platform, integrated with all additional services framdPInstrumentand available for further
integrations via P1 API. It supports an external antenna option and it has a build seGGBS

Website:https://metos.at/micrometosnbiot/

Technical catalodnttps://metos.at/publications/

Picturel ¢ Top view on the newtMETOSNBIoThousing
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1. Purpose

Here is a technical manual for tpdMETOSNBIOT product. It contains detailed informatibow to handle the
product.

2. Requirements

For setting up the parameters, updating the firmware and observing the sensors and communication process,
you need to connect the motherboard to thWindows O C using thenicro USBcable.
For connectivity you need to insette micro SIMcard with NBloBr CatM1 connectivity data plan.

The motherboard needs to be connected to the power system (6V battery and solar panel).

Toopen thehousing,you needAllen key.

3. Technical overview

Technical specifications:

Housing UV resistanpolycarbonate plastic (Protection class IP65)
Connectivity NBloT/CatM1.:
Category: CamM1/NB1
Frequency Band: B1, B2, B3, B4, B5, B8, B9, B10, B12, B13, B14, B17, B18,
B25, B26, B27, B28, B66
Battery 6V charging battery
Solar panel Dimensions: 13.5 x 13.5 cm, 2 Watt solar panel
Dimensions 244cmLx 18 cm W x 8.2cm H
Weight 1.6 kg
Dimensions with rain | 37.7cmLx X.1cm W x 8.3cm H
gauge
Weight with rain 2.25kg
gauge

Modem details and certifications:
https://www.sierrawireless.com/productaind-solutions/embeddeesolutions/products/hl7800/
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4. Housing

Dimensions without rain gauge:
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4.1 Opening the housing and accessing the motherboard

Exploded view:

Steps:

1. remove the solar panel

remove the rubber water protectors

use Allen key to unscrew the 6 screws

hold theinternal part and gently pull the top cover part upward

own
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5.UMETOS\BIoT quick start

Tostart upthe u(METOSNBIOT:

1. insert the SIM card
2. connect the power supply (battery and solar panel)
3. check data on FieldClimate

All steps are described in detaifsthis document.

6. IMETOSNBI0OT (29-0409) motherboard overview

antenovd® ., [
SRALO34-L™ pop 1 W:

y.-% Pessl Instruments ' . 9 @ 5z
ufictos NBIoT U4.0 9 g g32
L[ﬁ .( 29-0409

HIND DC-PIB-1" HC2" LEﬁFLl TEMP

JATERMARK

Picture2 - Front side of the y(METOS NBIoT motherboard Picture3 - Front side of the u(METOS NBIoT motherboart
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6.1 Inputs and connectors

Front side:
|l'ea* B iy
- .‘ 29-0409 12C Ext
- ! O
WIND pc.P18-1 LEAFW  TEMP-] £ne-2
I [ O
Tl 2 A AREAN AN IS S SRS
® O i
Picture4 - Frontside of thedyMETOMNBIOT motherboard (20409)with labeled elements
Number Label Description
1 internal connectivity test button
2 PRESS SW Pressure switch input
3 USB Micro-B USB port
4 SIM Micro SIM card slot
5 12C Ext I2C Extension port input
6 SW|LED External button with LED status connector
7 RAIN Rain gauge or Water metsensorinput
8 WIND Anemometer or Countesensorinput
9 DC/PIBL DC (duty cycle) for Pyranometgensorinput or PIBus sensor
input

10 HC2 Hygroclip sensor input
11 LEAFW Leaf wetness sensor input
12 TEMP1 (DS18B20)dedicated soil temperatureensorinput
13 TEMP2 (DS18B20) dedicatedair temperaturesensorinput
14 BAT 6V batteryconnector
15 SOL Solar panel connector
16 WATERMARK 1A 1B | 1stwatermark sensor input
17 WATERMARK 2A 2B | 2"¥watermark sensor input
18 SENS Decagon/METER Group sensor-BRssensorinput

MMETOMNBIoT¢ Manual
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19 SENZ Decagon/METER Group sensor-BRssensorinput
20 SDi12 SDI12 sensor input
21 PIB2 (RS485) General PI sensor bus input

Back side:

antenova .. fe%: . R -
SR4LO34-L 2034 ) >

Picture5 - Backside of thehyMETOBBIOT motherboard (20409)with labeled elements

Number Label Description

1 Onboard LTH# antenna

2 GPS antenna

3 HL7800 modem

4 PIC24FJ1024 microcontroller
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7. SIM card and power system

7.1 SIM card handling
MMETOSBIoOT product uses micro (3FF) SIM cards for mobile connectivity.

2FF - Mini SIM 3FF - Micro SIM 4FF - Nano SIM
25 mm x 15 mm x 0,76 mm 5mmx12mmx076mm 123 mmx 88 mm x 0,67 mm

Picture6 ¢ SIM card form factor sizes

Inserting the SIM card:

1. make sure that thdattery and the solar panelre disconnectedrom the motherboard

Picture7 ¢ Disconnected power sources

z

2. 3Syifeée LddzaK (GKS {La OFNR K2t RSNJ (26 NR (KS a{L:
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3. open the holder
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Picture2 ¢ Inserted SIM card with correct orientation

5. gently press down the holder with the inserted SIM card
N

Picture10¢ Closed sim card holder

6. slide the holder back down into lock position

Picturell ¢ Correctly inserted SIM casdith locked holder

Be very carefulif you apply too much force and if you close trader when it is not in a completely open
state, you will bend the metallic pivots and the SIM card holder will no longer provide a good SIM card
connectiong subsequently the communication will fail and you will end up with a damagstierboard
which wil need to be replaced.

7.2 Powering up themotherboard

MMETO®BIOT weather station needs a power from the 6V battery which is recharged from the solar panel.
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Power up sequence:

1. connect the battery to the BAT connector, make sure the polaritgiigect, negative-f is on the left
side and positive (+) terminal is on the right side for the battery connector

2. connect the solar panel to the SOL connector, make sure the polarity is correct, negatwan(the
right side and positive (+) termin@l on the left side for the solar connector

-
.
-

{

i
!
3 J

WATERMAR

LN

. Las
"My
> sheis
- Ak

Picture13 ¢ Left: Battery cable, right: solar panel cable

Common color scheme:
Battery cable:
WHITE cable is negativ¢, Cconnected to the; battery terminal
BROWN cable is positive (+), connected to the + battery terminal
Solar panel cable:
RED cable is positive (+)
BLACK cable is negative (

Be very carefulif you connect the wrong power source to a wrong power input or if you reverse the polarity
on any power inputhe motherboard can have issues and possible burnout. In such case, the motherboard will
have to be replaced.
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7.3UMETONBIOT minimum power requirements

MMETO®BIOT product has 3 different stated which are defined by the battery voltage:

Stage Minimum Sensor Data Note
voltage measurements| transmissions
1. Defaultmode > 6V 0 0 default (normal) operating mode

where the device measures atwhs
sensors data and transmits the log
to the FieldClimate cloud

2. Measure mode | 5.8 V(6 V ) X device is only measuring and loggi
sensors data, it does not have
enough power to execute
transmission

3. Sleep mode <58V X X device does not havenough power
to measure the sensors or to do th
data transmissions

MMETOSBIOT is automatically handling the modes. When the battery power is not sufficient it goes from
high to lowpowermode (1 to 3) and when the battery is sufficiently charged agaiansitions from low (3)
to default (1)power mode.

When theuMETOSBIOT is in Measure mode (2) it stores the measured data in the internal memory. After
the station has sufficient power for transmission, it transmits all old stored data from thenaitsnemory to
the FieldClimate cloud.

Usual battery voltage with solar panel ranges between 6.2 up to 6.6 V.
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8. Supported sensors

List of supported sensors can be found here:

https://docs.google.com/spreadsheets/d/1Gyod8t
NwcGINMAXL3yPAAONumONnTvotipwJT T4NfU/edit?usp=sharing

On the bottom select thggMETOSIBIOT 81) tab:

(033) - uMETOS NBloT (031) - uMETC

and on the top side look for the board number-2809:

A B c D E
1| | 29-0409
2 | Sensor: Sensor code:  Sensor order (pricelist) name: Input: Supported in FW:
Air temperature [C] 0x00
4 Relative humidity [%¢] ox01
E] solar radiation [W/mm] 0x02 IM506D DC/PIB-1 v3.00
6 Brightness [Min] 0x03
7 Leaf Wetness [Min] 0x04 IM521CD
wind spead [m/s] 0x05
L Pracinitatinn Imm1 NvinA IR DAlM w2 NN

Note:

In the table you can see which sensors are supported, on which input they should be connected to

and which is the minimum requirggMETO®BIoTiirmware version

Example: in theéable we can see that the Solar radiation sensor needs to be connected to the
DC/PIBL sensor input and that the motherboard needs to be programmed with minimum 3.00

firmware version.
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9. Connecting theyMETOSNBIOT to the PC

Connecting thetMETOSNBI0Tto the PC steps:
1. make sure the power (battery and the solar panel) is connected to the motherboard

2. connect the micro USB cable to the motherboard and USB port of your pc

After the USB cable is connected the USB LED status will turn on with orange color.

Picture1l4 ¢ USB LED status: orange when the USB is connected

Picturel5 ¢ Connected power, inserted SIM card and connected USB cable
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