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1 Introduction

This document serves as tlaiick Start Guid®CCIl Catena® 4430 Activity Sensor

2 Catena 4430 Fully Assembled Unit

The MCCI Catena® 4430 Activity Sensor is a flexiblesource 10T sensor for monitoring animals in
laboratories, animal hospitals, etc. It is a reddyuse platform for wireless loT applications using
LoRaWAN® technology or the Sigfox network.

It isused for measuringnvironmentaj activity and onboardparameters like,

1.
2.

w

© 0N O

Temperature: measures the ambient temperature of the environment.

Humidity: measures thair's moisture content or relative humidity

Pressure: refers to atmospheric pressure, typically measured ifiTps. pressure data will not
be available for the version 2 base boar@atena 461p

Gas Concentration: measurége environment's Carbon dioxide (CO2) gas concentrations
Activity: monitors the animal activity.

Pellet: measures the number of pellets consumed by the animal.

Battery Voltagemonitors the Battery voltage of th€atena 4430Pensuring proper functioning.
BootCount refers to the number of times th€atena 443bas been Powered ON/Booted UP.
Version: fetches théirmware version.

10. Time: fetches the epoch time frothe network.

Figurel Catena 4430 Assembled Unit
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3 Block Diagram

Figure2 Block diagram of Catena 4430

USB (5V) or
Battery Power
(3.7V, 2.2Ah, Li-ion)

\
Battery Charging Section
and 3.3V Power

regulator
v

Temperature, 12C SPI Flash and
Humidity and [€ > < > SD Card

Light Sensor Murata

LoRa Module
) CMWX1ZZABZ-078
PIR (Passive Pulse 12C
Infrared) > < > FRAM

Motion Sensor

$ 12C

External RTC
(Real Time Clock)

4  Circuit Description

This section explains the circuit implemented in the Catena4430 Complete.

4.1 Power Supply

The device can be powered via a USB connection providing 5V or a rechargéablbdtiery rated at
3.7V, 2.2Ah. The power management system includes a battery charging section and a 3.3V power
regulator to supply a stable voltage to the entire circuit.

4.2 Main Controller

At the core of the device is the Murata LoRa Module CMWX1zZ@2A8Zwhich handles the
communication and processing tasks. This module integrates the ARM G0teMCU with a LoRa
transceiver, making it suitable for lepower widearea network (LPWAN) ajdtions.
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4.3 Sensors and Interfaces

Temperature, Humidity, and Light Sensor: Connected via the 12C bus to the LoRa module, this sensor
measures environmental parameters and transmits the data to the main controller for processing.

PIR (Passive Infrared) Motion Sensor: This sensor detects motion and sends pulse signals to the LoRa
module, which can be used for activity monitoring or security applications.

External RTC (Real Time Clock): Also interfaced through 12C, the RTC ensures accurate timekeeping,
essential for timestamped data logging and scheduled operations.

4.4 Memory and Storage

FRAM (Ferroelectric RAM): Interfaced via 12C, FRAM providesotaiile memory with fast write
capabilities and high endurance, suitable for frequently updated data.

Flash and SD Card: Connected through the SPI interface, this prasitigsnal storage options for data
logging, firmware updates, or other large storage needs.

4.5 Connectivity

¢ KS adzNI G [ 2w transéiRedzAllGAQ dhe deveke focommunicate over long distances
using the LoRaWAN protocol, making it ideal for I0T applications requiring remote monitoring and control.

4.6 Functional Summary

The MCCI Catena 4430 Activity Sensor is designed fopdawer I0T applications. It collects
environmental and activity data through its various sensors, processes this data using the Murata LoRa
module, and transmits it over the LoRaWAN network. The dewiso includes advanced power
management to ensure lorgrm operation in remote locations without frequent battery changes.

5 Turning ON the device

The Catena 4438 afully assembledelfcontained device with a rechargeable battery installed within
its enclosure The device has a Slide switch on one of its sides, to power it ON and OFF.

Please follow the steps below learn more abouturning ON the device

1 Position the devicéacing the backideupwardsas shown irFigure3.

1 Carefully slide the back enclosure using the finger.

I The Catena4430 board will be visible. Notice the OFF ON label on thedssdavnin Figure4
(Marked Yellow)lt is the slide switch.

1 Gentlyslide the switch position to the ON sidéwill turn ON the Catena4430 board.

 Now carefully close the enclosure by placing &g Ot 2 lBadkdid® Slide into the position.
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Note: In this design, th€atena 443moard is mounted inside the enclosure. After tBatena 4430
board is enclosed, the slide switch terminal is not visible from the outside. Howsrepening the
enclosure, the slide switch can be accessed.

Figure3 Catena4430 Enclosure Back Side

Figure4 Catena4430 Board Slide Switch

The device can be powed by two methods:

1 Via Battery:The rechargeable battery is available in the assembled unit. When the switch is ON
position, the device will be powered.

-10-
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1 ViaMicro USB cableThis method is useful when the device is deployed stationary. When the
device is powered viaMicro USBConnector it charges the rechargeable battery in use. Also,
this method requires the switch position to be ON.

LED Indication:

The device has 2 LED lights.

Tablel Indication LED Details
LEDcolor Description
RED color It is powerLED. It blinks when the device is powered ON
Orange Color | Itis charging LED. It glows when the battery is rechargi

6 Usage of Micro USB Port

TheMicro B USBort on the board serves the following functions:

6.1 Supply to the Board

1 By connecting the Micro USB connector to the respective port, provides power to the board as
shown inFigure5 (Marked Yellow)

9 This implies that théMicro USB poris used to supply power to the device when the device is
deployal.

Figure5 Catena4430 Micro USB Pdtutout

6.2 Charging Rechargeable Battery

i The system utilizes4V LiPo batteriesechargeable battery.

1  When the USBonnectoris connected to the board through thdicro USBort, it initiates the
charging process for the rechargeable battery.

1 This suggests that thidirco Bport serves the dual purpose of supplying power to the board and
charging the connected rechargeable battery.

-11-
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6.3 Serial Data via Serial Terminal

The device data can be monitored using a S@eaminal(for example: Tera TermE.onnect the USB
Micro B connector to the devicend thestandard type A connector to thaptop as shown irFigurel0.
Get the enumerated COM port for the device fr@avice Manager and connect it to the Serial
Terminal

Figure6 Catena4430 Micro USBonnection

7 Serial Command

Theserial commands are used to configure thaious modulesn the devicesuch as RTC and LoRaWAN
modules To use the serial commands, folldfae Section 4.FBerial Data via Seriierminaland establish
a serial connection.

7.1 Configure RTC via Serial Commands

The configuration of RTi@laysa major role as the devicstores the data in an SD card based on the date
and timeof the measurementThe RTC clock runs in tbd C/GMT/Zime zone

7.1.1 Date

date is the serial commantb setandget the timein the RTC module.

9 To get the date, enter theommand.
o date

i To setthe date and time, entethe command.
o date yyyy -mmdd hh:mm:ssz

0 example: date 2024 -05-051 0:45:20z

1 To setonlythe date, enterthe command.
o dateyyyy -mmdd

0 example: date 2024 - 05- 05

1 To setonly thetime, enterthe command.
0 date hh:mm:ssz

0 example: date 10:45:20z

-12-
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7.2 Provision the LoRaWAN module via Serial Commands
The provisioning ahe devicestoresthe LoRaWAN network keys to the deviodransmit the data over

the air. The keys include

91 Device Unique ID
1 AppicationKey
1 Application Join ID

7.2.1 LoRaWAN Configure

lorawan configure isthe serial command to provision the device.

1 To get the existing configured keyenter the command.
o lorawan configure

9 To set the Device Unique,IBnter the command8 bytes value)

o | orawan configure deveui XX - XX - XX - XX - XX - XX - XX - XX
1 To set the Application Key, enter the commdté bytes value)
o lorawan configure appkey XX = XX = XX = XX = XX = XX = XX = XX = XX = XX = XX -

XX = XX = XX = XX = XX
1 To set the Application Join Enhter the command (8 bytes value).

o | orawan configure appeui XX = XX = XX = XX = XX = XX = XX = XX
i Toload the keys to LMI@or data transmission over the aignter the command.
o lorawan configure join 1
8 FCC Test

Catena 4430 firmware supports the test feature fiooving ahead with-CC certificatiorHere,
commands are given via Serial Terminal to transmit the data bytes in desired Channel, Spreading Factor,
Transmission Power.

To carry out the FCC testing, follow the seco®iSerial Data via Seriiérminaland establish a serial
communication between the device and the laptop.

TheFCC Test software suppottgo modes:

1 Normal Mode.
1 FCC Test mode.

During the devicéoot-up, the application wait80 seconds$o choose betweemMormal Mode and FCC
TestMode.

9 To run the device in Normal Modenter the command
0 mode normal

-13-
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9 To run the device in FCC Test Modpter the command
0 mode test

If no mode is selected withi®0 secondsduring device boctp, the device will automatically run in
normal mode.

8.1 FCC Commands

The following are the commands used in the FCC testing.

I Totransmit the data once:

0 Syntaxfcc send {channel} {S pread ing Factor } {TxPower}
{Payload}

0 Exampldo senddata on channel 15, spreadfactor 3(SF), Txpower 21, and Payload
67

fcc send 15 3 21 67
I To repeat the transmission feomecounts:
0 Syntaxfcc repeat {count} {TxInterval } {channel}{ Spread ing
Factor } {TxPower} {payload bytes}
0 Example taepeat adata5 timeswith Tx Interval 100 sion channel 15, spreaayg
factor 3(SF), Txpower 21, andPayload 67
fcc repeat 5 100 1532167
1 To frequency hop betweechanneldor some counts
o Syntaxfcc fhss {count} {TxInterval} {start channel} {end
channel} {SF} {TxPower} {payload bytes}
o0 Example tdrequency hopping a data timeswith Tx Interval 100 misetween starting
channel 15 to ending channel 20, spreading factor 3 (SF7), Tx power 21, and Payload 67
fcc fhss 5 100 15 20 32167

8.1.1 FCC Command Parameters

This section explains the various parameters to be providdéde FCC command.

8.1.1.1 Count

Thisparameteris usedonlyin fcc repeat command. It refers to the number of transmissions that
need to be done.

8.1.1.2 Tx Interval

This is also useshlyinfcc repeat  command theinterval between two data transmissionhat is
time between end of a data transmission to startloé next transmissionlt should be provideth
millisecondgRange5 to 500 milliseconds)rhe Tx Intervak given to increase the transmission interval
between two transmissions. When there is no need to increase the transmissemal, provide Tx
Interval as 5 millisecondshichis the lowest Tx Interval.

-14-
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8.1.1.3 Channel

Table2 Channel vs Command

Channel Frequency Command Bandwidth
0 to 63 (64 Channels) | 902.3 to 914.9 MHz nx MX HZXZ o0]|125kHz
(200 kHz increments)
64 to 71 (8 Channels) | 902.3 to 914.9 MHz cnx cpx cc|500kHz
(1.6 MHz increments)

8.1.1.4 Start Channel and End Channel

This is the starting channel and ending channel for frequency hopping. The device will transmit the data
in various range of frequencies starting with the start channel selection frequency and ending with the
ending channel frequency. For example, whengtart channel is 15 and the end channel is 20, the
frequency hopping starts from 905.3Mhz and ends at 906.3MHz (for more channel vs frequency, refer to
section8.1.2LoRaWANJS915 Channel number with respective Frequency

8.1.1.5 Spreading Factor

The followingable explains thavailable spreaitig factors.

Table3 Spreading Factor vs Command

Spreadng Factor Command

FSK
SF7
SF8
SF9
SF10
SF11
SF12
SFrfu

N0 WIN|IFL|O

8.1.1.6 Tx Power

This is transmission power in dBRuorthe US the default Tx Power is 2dBm

8.1.1.7 Payload

This is the user bytes.

-15-
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8.1.2 LoRaWANUS915 Channel number with respective Frequency

Channel | Frequency 23 906.9 48 911.9
Number 24 907.1 49 912.1
0 902.3 25 907.3 50 912.3
1 902.5 26 907.5 51 9125
2 902.7 27 907.7 52 912.7
3 902.9 28 907.9 53 912.9
4 903.1 29 908.1 54 913.1
5 903.3 30 908.3 55 913.3
6 903.5 31 908.5 56 913.5
7 903.7 32 908.7 57 913.7
8 903.9 33 908.9 58 913.9
9 904.1 34 909.1 59 914.1
10 904.3 35 909.3 60 914.3
11 904.5 36 909.5 61 914.5
12 904.7 37 909.7 62 914.7
13 904.9 38 909.9 63 914.9
14 905.1 39 910.1 64 903.0
15 905.3 40 910.3 65 904.6
16 905.5 41 910.5 66 906.2
17 905.7 42 910.7 67 907.8
18 905.9 43 910.9 68 909.4
19 906.1 44 911.1 69 911.0
20 906.3 45 911.3 70 912.6
21 906.5 46 911.5 71 914.2
22 906.7 47 911.7

8.2 FCC Test Example Log

The following arssomeexamples oFCQ@&ommandoutput logs using the serial termin@lfera Term)

Figure7 FCC Send Command Output LlSgeenshot

fcc send 15 3 21 67
Conf igured Channel to 15
Conf igured SpreadingFactor 3 with TxPower 21 dBm

= 985.3MHz LMIC.datarate: 3 LMIC.txpow: 21 Bandwidth: BW125 Coding Rate(CR)>: 5

TH successful

0K

-16-
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Figure8 FCC Repeat Command Output L®greenshot

cc repeat 5 188 15 3 21 67

onf igured channel to 15

onf igured TxInterval 108 mS SpreadingFactor 3 with TxPower 21 dBm

requency: 285.3MHz LMIC.datarate: 3 LMIC.txpow: 21 Bandwidth: BW125 Coding Rate(CR>:
Data length: 1

Data bhytes: 67

R

# successful
Frequency: 985.3MHz LMIC.datarate: LMIC. txpow: Bandwidth: BW125 Coding Rate<{CR>:
IData length: 1
Data bytes: 67

R

R successful
[Frequency: 985.3MHz LMIC.datarate: LMIC. txpow: Bandwidth: BW125 Coding Rate{CR>:
Data length: 1

Data bytes: 67
R

T successful

requency: 985.3MHz LMIC.datarate: LMIC. txpow: Bandwidth: BW125 Coding Rated{(CR):
Data length: 1

Iﬁta bytes: 67

R successful
[Frequency: 985.3MHz LMIC.datarate: LMIC. txpow: Bandwidth: BW125 Coding Rate{CR>:
hz 1

Figure9 FCC FHSS Command Output Log Screenshot
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