Features

LoRa™ Semtech SX1262
Up to 20Km Range
TX +22 dBm

High BRx sensitivity: down
to -148dBm

Built in RF Switch
868/915 MHz Versions
100mm PCB antenna

LoRa, FSK, GFSK, MSK, GMSK,

OOK modulation
Preamble detection

CE Compliant
Stackable shield design

Example Code Available

Description
An Arduino Uno RF shield based on the LAMBDG2 RF Module.
This Shield allows for the easy addition of RF to your Arduino project. This shield allows

Arduino Shield

Arduino Uno Lambda62 Shield

for long transmission distances, with a wide range of encoding options.

There are 2 onboard user configurable switches and the option of an LED array to

display the RF signal strength.

Ordering Information

Part Number

Description

LAMBDAGB2-ARD8

Arduino UNQO Development shield, 868MHz
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Overview — e
Arduino Pin Shield Pin Connector/Pin
0 N/C J3-8
1 N/C J3-7
2 (Input) SW1 J3-6
3 (Input) swe J3-5
4 (Output) LED TX J3-4
| 5 (Output) LED RX J3-3
lL“l.—J iil' 5 (Output/Input) | LED 7 / DIO3 J3-2
’I_ T = 7 DIO1 J3-1
W% 8 Busy J4-10
9 nSEL J4-9
10 N/C J4-8
11 SDI Ja-7
12 SDO J4-6
13 SCL J4-5
AQ (Output) LED 6/N/C Je-1
A1 (Output) LED 5/N/C Je-2
A2 (Output) LED 4 /N/C Je-3
A3 (Output) LED 3/N/C Je-4
A4 (Output) LED 2/N/C Je-5
AD (Output) LED 1/N/C Je-6
Available Resources
. LambdaB2 Datasheet
. SX1262 Datasheet
A Build Pack is also available containing;
. Schematic
. Gerber's
. DesignSpark Project
. Example Code
This is available at www. rfsolutions. co.uk/downloads/Arduino. php
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Application Notes

Transmitter and Receiver Example with two Lambda62 Shields

In this example two LambdaB2 shields were used, one as a transmitter and one a
receiver. The frequency used was 868 MHz, but is configurable to 915 MHz. The
modulation used was FSK, however, they can also operate in LoRa mode. More
information about different operating modes can be found in the SX1262 Datasheet.
The LambdaB2 modules communicate with the Arduino’s via SPI. This communication
allows for the Arduino to configure the Lambda62 module and transfer the data to be
transmitted.

Step 1: Define Inputs and Outputs

The first step is to define each of the pins connected from the Arduino to the
LambdaB62 module. The pin connections can be seen under the table above.

All the SPI pin connections are defined within the SPIL.h file which needs to be
included. Next the pins need to be set as either Inputs or outputs. For the on-board
switches the internal pullup resistor needs to be activated, this is achieved by using:

pinMode (5W_1, INFUT FULLUF);

Step 2: Define Lambda configuration settings

In order to define the configuration settings, first the structure of the command
needs to be understood. From the statement below it can be seen that the command
is stored as an array in byte format. The array can be broken down into two sections,
the Opcode and the settings. This Opcode tells the LambdaB62 module what the
information it is about to receive relates to. For a full list of Opcodes and the
settings associated with them please refer to the SX1262 datasheet.

‘i:'_'te“t:-;_params[]‘ = HCI:-;SE,‘ ‘III:-;.lET ‘III:;DEF
I I I I, I
Data Type Array name Opcode Tansmitter  Ramp
power Time

For both transmitter and receiver the following settings need to be defined:

Standby mode: nyte standby[] = {0x80, 0x01};

FSK Mode: nyt= £sk[] = {oxsa, 0x00};

Modulation byte modulation[] = [0x8B, 0x01, OxR0, Ox&a, O0x00, Oxla, 0Ox00, 0Ox7&, OxEl};
Parameters:

Packet byte packet params[] = {0x8C, Ox00, Ox20, Ox05, 0Oxl10, Ox00, Ox00, Ox0D, Ox00, Ox00};
parameters:

Regulator Parameters: bvte regulator[] = {[0x96, 0x00};:

Frequency Parameters: byte frequency[] = [0x86, 0x36, 0x57, 0xES, 0xBE};

Image Calibration Parameters: byte calib image[] = [0x98, 0xD7, 0xDB};

Power Amplifier Parameters: byte pa_config[] = [0x95, 0x04, 0x07, 0200, 0x01};:

DIO2 as RF Switch: &bvte dic2[] = [0x9%D, 0x0l}:

< O
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Step 3: Define Transmitter Settings

To setup the transmitter the following settings/commands need to be defined for
every transmission:

Transmitter parameters: byte tx_params[] = {0x3E, 0xlé, 0x0€};

Power Amplifier Parameters: bvte pa_config[] = [0x9%5, 0x04, 0x07, 0x00, 0x0L};

OCP Parameters: cyvce ocp[] = [0x08, 0xE7, 0x3%3};

Regulator Parameters: byte regulator[] = {0x96, 0x00};

Clear Device Errors command: kvte clear deviceErrors[] = [0x07, 0x00};:

Clear IRQ command: byte clear IRQ[] = {0x02, 0xFF, 0xFF}:

Buffer Parameters: bLvte buffer base[] = [0x3F, 0xE80, 0x00};:

Sync byte parameters: byvte set_sync[] = {0x0D, 0x08, 0xCO, 0x2D, 0xD4}:

IRQ Parameters: bvte irg param[] = {0x03, 0x00, 0x02, 0x00, 0x02, 0Ox00, Ox00, 0x00, Ox0Q};

Step 4: Define Receiver Settings

To setup the receiver the following settings/commands need to be defined every time
it is moved from standby to receive mode:

Clear Device Errors command: byte clear deviceErrors[] = [0x07, 0x00};

Clear IRQ command: byte clear IRQ[] = {0x02, 0xFF, 0xFF}:

Buffer Parameters: nyte buffer base[] = [0x8F, 0x80, 0x00};

Sync byte parameters: byte set_sync[] = {0x0D, 0x06, 0xCO, 0x2D, OxD4};

Receiver Gain: byte rz _gain[] = [0x0D, 0x03, OxAC, O0x96};

IRQ Parameters: bvte irg param[] = {0x08, 0x00, 0x02, Ox00, 0x02, 0x00, 0x00, Ox00, 0x00};
Set to Receiver Mode: ©byte rx mode[] = {0x32, 0x00, 0x00, Ox00};:

LAMBDAGB2-ARD-1
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Step 5: Send configuration settings to Lambda62

These settings can then be sent to the Lambdab62 module. To do this we first check

to make sure the LambdaB2 module is not busy. This is achieved by getting the state
of the busy pin using the command “digitalRead(busy pin)”. If the device is busy it will
have a value of 1, if it is not busy then it will be O.

To ensure that a command is not sent whilst the LambdaB2 module is busy a while
loop was used.

while (digitalRead({busy pin) == 1) {
1

When the LambdaB2 is no longer busy the Opcode and settings can be sent. This can
be achieved by setting the chip select pin low and using a for loop as shown below:

[ —

digitalWrite (Chip Select, LOW):
= 0y i < Size; i++) {
SPI.transfer(Array([i]):

digitalWrite {Chip Select, HIGH):

The for loop will send each byte of the array one after the other, for the length of the
array. Once the entire array has been sent the chip select pin is set to high. This
indicates to the LambdaB2 module that there is no more information for that array.
This needs to be repeated for each array in the order they have been shown
previously.

Step 6: Transmit/Receive

Now that both the transmitter and receiver are setup and in the correct operating
mode a packet can be sent/ received.

Transmitter:

To send a packet you first need to write the data to the buffer. This can be achieved
by using the following array:

i:;':%“write_buffer[]‘ = {\EI::.DE,,‘‘D:z.BEI1 ‘Dxﬂl, 0x02, 0x03, Ox04, Ox05, 0Ox0e, 0x07, 0Ox02, 0x09, 0OxO0R, 0x0B, O0xOC, OxOD}:
T T T

T T
Data Type Array name Opcode Buffer Data to
Location be sent

The amount of bytes that you write to the buffer can be adjusted by changing the
packet parameters for both receiver and transmitter, and adjusting the write to
buffer packet to match. For this example it is sending 13 bytes containing 1-13 in
decimal.

LAMBDAGB2-ARD-1
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Once your data has been written to the buffer to lambda module needs to be set to
Transmit mode. This is achieved by sending the array:

Lambda62 Arduino Shisld a¥

byte txmode[] = [0x23, 0x00, O0x00, 0xO00}:

This will send all the data stored within the buffer. Once complete the lambda module
needs to be set into standby mode by sending the standby array.

byte standby[] = {0x30, 0x01};
Receiver:

When receiving the sent packet first we need for a valid packet to be detected. This
can be achieved by monitoring DIO3. When this pin goes high it indicates a valid
packet has been received.

Once a valid packet has been detected the buffer can be read. To do this the following
section of code was used:

digitalWrite (Chip Select, LOW):

SPI.transfer (read_buff):

for (int 1 = 0; 1 < 15; i++) |

bytel = S5PI.transfer (0x00);
}
digitalWrite (Chip Select, HIGH);

The first step is to send the chip_select pin low to indicate to the lambda module you
are about to send a command. Next the command “read buff” is sent. This is the
Opcode for reading the buffer, which is “Ox1E".

To read the data in the buffer you then need to send a “blank” byte and store the
returned value in a variable. For this example we need to read 15 bytes from the
buffer as this will also read the preamble which is 2 bytes long.

Once you have finished reading the buffer the chip select pin needs to be set low, to
indicate you have finished.

The LambdaB62 now needs to be put back to standby mode using the same array as
before.

LAMBDAGB2-ARD-1
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Simplified Declaration of Conformity (RED)

BG - C nacrosmoro RF Solutions Limited mexnapupa, 4e T031 TUI PagMOChOPBKEHHE Ae)UHUPAHN B TO3M JOKYMEHT € B choTBeTcTBHE ¢ [lupextnna 2014/53/EC.
Llsutoctaust Teker Ha EC aexiapanusita 3a CbOTBETCTBHE MOJKE 1a Ce HAMEPH Ha CIIeJHUs HHTepHeT aapec: Www. rfsolutions. co. uk

CS -Timto RF Solutions Limited prohlaguje, Ze typ radiového zafizeni definované v tomto dokumentu je v souladu se smérnici 2014/53/EU. Upiné znéni
EU prohlaseni o shodé je k dispozici na této internetové adrese: www.rfsolutions. co.uk

DA - Hermed erkleerer RF Solutions Limited , at radioudstyrstypen defineret i dette dokument er i overensstemmelse med direktiv 2014/53/EU. EU-
overensstemmelseserkleeringens fulde tekst kan findes pa faglgende internetadresse: www.rfsolutions.co.uk

DE - Hiermit erklart RF Solutions Limited , dass der Funkanlagentyp in diesem Dokument definiert der Richtlinie 2014/53/EU entspricht. Der voll-
standige Text der EU-Konformitatserklarung ist unter der folgenden Internetadresse verfugbar: www.rfsolutions. co.uk

EL - Me tnv mapoloa o/n RF Solutions Limited , dnAwvet 6t o padloefomAiopndg opiletal o autod to éyypado mAnpol thv odnyia 2014/53/EE. To mAfpeg Keipevo tng
SAAwong cuppopdwong EE StatiBetal otnv akdloubn totooelida oto Stadiktuo: www.rfsolutions. co.uk

EN - Hereby, RF Solutions Limited declares that the radio equipment type defined within this document is in compliance with Directive 2014/53/EU.
The full text of the EU declaration of conformity is available at the following internet address: www.rfsolutions.co. uk

ES - Por la presente, RF Solutions Limited declara que el tipo de equipo radioeléctrico definido dentro de este documento es conforme con la Direc-
tiva 2014/53/UE. El texto completo de la declaracién UE de conformidad esta disponible en la direccién Internet siguiente: www. rfsolutions. co. uk

ET -Kéesolevaga deklareerib RF Solutions Limited , et kdesolev raadioseadme tllup maaratletud selles dokumendis vastab direktiivi 2014/53/EL
nbuetele. ELi vastavusdeklaratsiooni taielik tekst on kattesaadav jargmisel internetiaadressil: www. rfsolutions. co. uk

F/ -RF Solutions Limited vakuuttaa, etta radiolaitetyyppi méaratletud selles dokumendis on direktiivin 2014/53/EU mukainen. EU-
vaatimustenmukaisuusvakuutuksen taysimittainen teksti on saatavilla seuraavassa internetosoitteessa: www.rfsolutions.co. uk

FA - Le soussigné, RF Solutions Limited , déclare que I'¢quipement radioélectrique du type défini dans ce document est conforme a la directive
2014/53/UE. Le texte complet de la déclaration UE de conformité est disponible a l'adresse internet suivante: www. rfsolutions. co. uk

HR - RF Solutions Limited ovime izjavljuje da je radijska oprema tipa definirani u ovom dokumentu u skladu s Direktivom 2014/53/EU. Cjeloviti tekst
EU izjave o sukladnosti dostupan je na sliedec¢oj internetskoj adresi: www. rfsolutions.co.uk

HU - RF Solutions Limited igazolja, hogy a dokumentumban meghatérozottak szerint tipusu rédidberendezés megfelel a 2014/53/EU iranyelvnek. Az
EU-megfeleléségi nyilatkozat teljes szévege elérhetd a kovetkezé internetes cimen: www. rfsolutions. co. uk

IT - |l fabbricante, RF Solutions Limited , dichiara che il tipo di apparecchiatura radio definito allinterno di questo documento e conforme alla direttiva
2014/53/UE. Il testo completo della dichiarazione di conformita UE e disponibile al seguente indirizzo Internet: www. rfsolutions. co.uk

LT - As, RF Solutions Limited , patvirtinu, kad radijo jrenginiy tipas apibrézta Siame dokumente atitinka Direktyvg 2014/53/ES. Visas ES atitikties
deklaracijos tekstas prieinamas siuo interneto adresu: www.rfsolutions.co.uk

LV - Ar So RF Solutions Limited deklaré, ka radioiekarta kas definéts Saja dokumenta atbilst Direktivai 2014/53/ES. Pilns ES atbilstibas deklaracijas
teksts ir pieejams $ada interneta vietné: www.rfsolutions.co. uk

MT - Bdan, RF Solutions Limited , niddikjara li dan it-tip ta' taghmir tar-radju definit fdan id-dokument huwa konformi mad-Direttiva 2014/53/UE. It-
test kollu tad-dikjarazzjoni ta' konformita tal-UE huwa disponibbli f'dan I-indirizz tal-Internet li gej: www.rfsolutions. co.uk

NL - Hierbij verklaar ik, RF Solutions Limited , dat het type radioapparatuur gedefinieerd in dit document conform is met Richtlijn 2014/53/EU. De
volledige tekst van de EU-conformiteitsverklaring kan worden geraadpleegd op het volgende internetadres: www. rfsolutions. co. uk

PL - RF Solutions Limited niniejszym oswiadcza, ze typ urzadzenia radiowego zdefiniowane w tym dokumencie jest zgodny z dyrektywa 2014/53/UE.
Petny tekst deklaraciji zgodnosci UE jest dostepny pod nastepujagcym adresem internetowym: www. rfsolutions. co. uk

PT - O(a) abaixo assinado(a) RF Solutions Limited declara que o presente tipo de equipamento de rédio definido neste documento est& em conformi-
dade com a Diretiva 2014/53/UE. O texto integral da declaragéo de conformidade esta disponivel no seguinte enderego de Internet:

www. rfsolutions. co. uk

AHO - Prin prezenta, RF Solutions Limited declara c3 tipul de echipamente radio definit in acest document este in conformitate cu Directiva 2014/53/
UE. Textul integral al declaratiei UE de conformitate este disponibil la urmaitoarea adresa internet: www. rfsolutions. co. uk

SK - RF Solutions Limited tymto vyhlasuje, 2e radiové zariadenie typu definované v tomto dokumente je v stlade so smernicou 2014/53/EU. Uplné EU
vyhldsenie o zhode je k dispozicii na tejto internetovej adrese: www. rfsolutions. co.uk

SL - RF Solutions Limited potrjuje, da je tip radijske opreme opredeljeno v tem dokumentu skladen z Direktivo 2014/53/EU. Celotno besedilo izjave
EU o skladnosti je na voljo na naslednjem spletnem naslovu: www.rfsolutions. co.uk

SV - Harmed forsakrar RF Solutions Limited att denna typ av radioutrustning definieras i detta dokument éverensstammer med direktiv 2014/53/
EU. Den fullstandiga texten till EU-férsakran om 6verensstammelse finns pa féljande webbadress: www. rfsolutions. co. uk

Waste Batteries and Accumulators
Directive 2006/66/EC

RF Solutions Ltd. Recycling Notice
Meets the following EC Directives:

DO NOT Where batteries are fitted, before recycling
Discard with normal waste, please recycle. the product, the batteries must be removed
ROHS Directive 2011/65/EU as amended by 2015/863/EU and disposed of at a licensed collection point.
Specifies certain limits for hazardous substances. RF Solutions battery producer number
WEEE Directive 2012/19/EU BPRNOOOBO.

Waste electrical & electronic equipment. This product must be disposed of through a
licensed WEEE collection point. RF Solutions Ltd., fulfils its WEEE obligations by membership of an approved compliance scheme.
Environment Agency Registration Number: WEE/JBO104WV.

Disclaimer:

Whilst the information in this document is believed to be correct at the time of issue, RF Solutions Ltd does not accept any liability whatsoever for
its accuracy, adequacy or completeness. No express or implied warranty or representation is given relating to the information contained in this
document. RF Solutions Ltd reserves the right to make changes and improvements to the product(s) described herein without notice. Buyers and
other users should determine for themselves the suitability of any such information or products for their own particular requirements or specifica-
tion(s). RF Solutions Ltd shall not be liable for any loss or damage caused as a result of user’s own determination of how to deploy or use R F Solu-
tions Ltd’s products. Use of RF Solutions Ltd products or components in life support and/or safety applications is not authorised except with ex-
press written approval. No licences are created, implicitly or otherwise, under any of RF Solutions Ltd’s intellectual property rights. Liability for loss
or damage resulting or caused by reliance on the information contained herein or from the use of the product (including liability resulting from negli-
gence or where RF Solutions Ltd was aware of the possibility of such loss or damage arising) is excluded. This will not operate to limit or restrict RF
Solutions Ltd’s liability for death or personal injury resulting from its negligence.

RF Solutions Ltd

William Alexander House, William Way, Burgess Hill, West Sussex, RH15 9AG WWWI.. rfso I utio ns.co.u k

Sales: +44 (011444 227900 | Support: +44 (01444 227909
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