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1. LA66 LoRaWAN Shield

1.1 Overview

LA66 LoRaWAN Shield is the Arduino shield base on LA66. Users can use LA66 LoRaWAN Shield to rapidly add LoRaWAN or peer-to-peer LoRa wireless function to £

LAG66 is a ready-to-use module that includes the LoRaWAN v1.0.3 protocol. The LoRaWAN stack used in LAG6 is used in more than 1 million LoRaWAN End Devices d
mature LoRaWAN stack greatly reduces the risk to make stable LoRaWAN Sensors to support different LoRaWAN servers and different countries' standards. External Mt
LAB6 and start to transmit data via the LoRaWAN protocol.

Each LA66 module includes a world-unique OTAA key for LoRaWAN registration.
Besides the support of the LoRaWAN protocol, LA66 also supports open-source peer-to-peer LoRa Protocol for the none-LoRaWAN application.

LA66 is equipped with TCXO crystal which ensures the module can achieve stable performance in extreme temperatures.

1.2 Features

Arduino Shield base on LA66 LoRaWAN module

« Support LoRaWAN v1.0.3 protocol

« Support peer-to-peer protocol

» TCXO crystal to ensure RF performance on low temperature
» SMA connector

« Available in different frequency LoRaWAN frequency bands.
« World-wide unique OTAA keys.

.


http://wiki.dragino.com/xwiki/bin/view/Main/
http://wiki.dragino.com/xwiki/bin/view/Main/
http://wiki.dragino.com/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/
http://wiki.dragino.com/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20LoRaWAN%20Shield%20User%20Manual/
http://wiki.dragino.com/xwiki/bin/view/XWiki/Xiaoling

« AT Command via UART-TTL interface

« Firmware upgradable via UART interface

« Ultra-long RF range

1.3 Specification

e CPU: 32-bit 48 MHz

« Flash: 256KB

« RAM: 64KB

« Input Power Range: 1.8v ~ 3.7v
« Power Consumption: < 4uA.

« Frequency Range: 150 MHz ~ 960 MHz

+ Maximum Power +22 dBm constant RF output

« High sensitivity: -148 dBm
« Temperature:
o Storage: -55 ~ +125°C
o Operating: -40 ~ +85°C
« Humidity:
o Storage: 5 ~ 95% (Non-Conden

o Operating: 10 ~ 95% (Non-Condensing)

sing)

« LoRa Tx Current: <90 mA at +17 dBm, 108 mA at +22 dBm

« LoRa Rx current: <9 mA
« /O Voltage: 3.3v

1.4 Pin Mapping & LED

LAG66 Shield Pin Mapping

When Jumper on, D10 and D11
will be occupied by LA66 Shield

BOOT:
* FLASH : LAB6 software running mode
* 18P : LAB6 firmware uplink mede

~&
Power Jumper:
Used to evaluate Consumption of LABE

RESET Button !
——

FLASH - — 5P

et
module (f ¢

-

1. The LED lights up red when there is an upstream data packet

2. When the network is successfully connected, the green light will be on for 5 seconds

3. Purple light on when receiving downlink data packets
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1.5 Example: Use AT Command to communicate with LA66 module via Arduino UNO.

Show connection diagram:

1. open Arduino IDE



@ sketch jul23a | Arduino 1.8.19 (Windows Store 1.8.57.. — O X

MiE g5 mE IE #5

sketch_jul23a

vold setup() { ~
// put your setup code here, to run once:

id loop()

/ put your main code here, to run repeatedly:

Arduino

2. Open project

LAB6-LoRaWAN-shield-AT-command-via-Arduino-UNO source code link: https://www.dropbox.com/sh/hgtycjogo4tka2r/AAACRRIRriMAudB2m3ThH7Sba?dI=0
(https://www.dropbox.com/sh/hgtycj0go4tka2r/AAACRRIRriMAudB2m3ThH7Sba?dI=0)

|| FTFFArduinolE
EHERE L) | Lig6—TLoRatil—shiel d-AT-command—ria—h V| €] ¥ ° G-
% =t B HEE
= () LABB-LoRaWAN-shield-AT-command-via-Ard...  2022/7/21 16:19 Log-Temperature-Sensor-and-send-data-to-TTH
#include <SoftwareSerial.h> -
. #include <Adafruit Sensor.h>
#inclu DHT.h>
=8 ‘DHT_U.h>
m
=
#define DHIFIN & pin connected to the [
|"& ine DHITYPE DHT11
g DHT_Unified dht(DHTPIN, DHITYEE);
Jlifz2ld
. ng inputString = ""; hold incoming date
Ld‘ a = kool stringComplete = the string is complets
P . . - i llis ().
HEAEFRR ) |IA.66—LOR3WAN—5111 el d—AT—command—ria—hr v| | T | ong old time=millis({);
long new _time;
MBBAD: AN (4] v B
long uplink interwval=30000; //ms

Arduino Un

3. Click the button marked 1 in the figure to compile, and after the compilation is complete, click the button marked 2 in the figure to upload


https://www.dropbox.com/sh/hgtycj0go4tka2r/AAACRRIRriMAudB2m3ThH7Sba?dl=0

LAGE-LoRaWAN-shield-AT-command-via-Arduino- UMD

l—linclu:le <SoftwareSerial.h> [l

e <SoftwareSerial.h>
g inputString = ""; S/ a S5tring to hold incoming data
stringComplete = false; // whether the string is complete

SoftwareSerial LA€6_serial port(l0, 11): /f Arduino RX, TX ,

woid setup() {

// initialize serial:

1

LAE6_serial_ port.t
Serial in(9e00)

n(9600) ;

200 bytes for the inputString:

inputString. reaserve (200) »

Arduino U

4. After the upload is successful, open the serial port monitoring and send the AT command

© com3 2 u] X |©
AT+CFG L pra - 18 EE
S::;— Ix eventa,Please walt for the srase to c:mpLe:e:Lea: all stored sensor data...AT+DEUI=TO Mf as 3 A >° E g
AT+APPEUI=34 56 78 50 &7 53 42 32
P 17 CE€ 9D D5 32 01 9D AB FO BB 24 20 3D EA 3 ABE-LoRaNAN-shield-AT-command-via-Arduino-UND
0184ESEF 50 s 1.1
82 54 €4 Rs €D SE 9% FR 3D €C 9B EB 42 67 87 C4
€ B7 38 CD €C AS EE BE 55 OF Dé SA 6E ER B4 15 1
AT+ADER=1
RT+T 0

AT+RX2DL=8000
L3 >

BERRF [ shor tinestap T v| 9600 FERE - AEHL

e inputString:

1.6 Example: Join TTN network and send an uplink message, get downlink message.

1. Open project

Join-TTN-network source code link: https://www.dropbox.com/sh/hgtycj0go4tka2r/AAACRRIRrMAudB2m3ThH7Sba?dI=0
(https://www.dropbox.com/sh/hgtycj0go4tka2r/AAACRRIRriMAudB2m3ThH7Sba?dI=0)


https://www.dropbox.com/sh/hgtycj0go4tka2r/AAACRRIRriMAudB2m3ThH7Sba?dl=0

|| FT T ArduinoE

Join—TTHnetwork

v @ F @

-

BHEED: |
=5

* =

=

2022/7/23 13:44

sketch_jul23a

HREEan

=m

™

void setup() {

// put your setup code here, to run once:

void loop()

// put your main code here, to run repeatedly:

EE W

|_]'oin—TTN—network. ino

“

TR0 |

pig2A )

FR&EZf (+ %)

v B

%

Arduing U

2. Same steps as 1.5,after opening the serial port monitoring, it will automatically connect to the network and send packets

» Live data
ewi-70b3d57ed00535dc
ID: euk-TOb34d5 Sdc
T nja & = Lastactivi sagn
= Live Mes ation Payload formatters Claiming General settings
Time Type Data preview
4 - = i nsmiss &
uplink data message 2 ] Hus Tem 1223544 (] 2 SF126W125 12 1
a1 cessfully processed data messag .
iy @ Join-TTN-network | Arduine 1,818 (Windows Store 1. —
W g HE TH #E
Eix
TX on freq £63.500 MHz ac DR 5 L
o txDone
on freq £68.500 MHz at DR §
rxDone
Rast= -15JOINED
aan
X on
0K
txDone
BX on freq B67.700 MHZ at DR 0
Received: ADR Message long old cime=milliz();
ong new_tipe:
rulone
Rasi= -24 " ong uplink_interval=30000:
[ §EER [J5hes tinsstep 18T w o9E0D FEHE O« BT
1 network joined atatus=false;
" -

1.7 Example: Log Temperature Sensor(DHT11) and send data to TTN, show it in Node-RE

1. Open project

Log-Temperature-Sensor-and-send-data-to-TTN source code link: https://www.dropbox.com/sh/hgtycj0go4tka2r/AAACRRIRriMAudB2m3ThH7Sba?dI=0
(https://www.dropbox.com/sh/hgtycj0go4tka2r/AAACRRIRriMAudB2m3ThH7Sba?dI=0)



https://www.dropbox.com/sh/hgtycj0go4tka2r/AAACRRIRriMAudB2m3ThH7Sba?dl=0

|| T ArduinoIlIE

EHEE 1) | Log-Temperature—Sensor-and-send—date ‘; ? © mv

@ Log-Temperature-Sensor-and-send-data-to-T... 2022/7/23 11:49

" J

e here, to run repeatedly:

¢ . >
Rt .Log-‘l'empgrn!urg-Sensbr-and-gend-dua- " | $13F(0) |
HPRBT):  FFERE () v A

Arduine Uno

2. Same steps as 2.5,after opening the serial port monitoring, it will automatically connect to the network and send packets

s6testz > End devices > eui-TObSd57ed00535 ive data
eui-70b3d57ed00535dc
ID: eui-TOb3d
™ l-nfa = Lastactivity 12 seconds ago
Overview vedats  Messaging  Location  Payloadformatters  Claiming  General s=things
Time Type Data preview
Schedule data downlink for transmissi evAdc 26081132 | o | @

DHTPIN &
DHITYPE DHT11
led dhe (D

1y inputString = "7
Recelved: ADR Message stringComplete = falas;
Eubone long old_time-millia();
Bzai= -&0 ~| long new_time;
[ g2FBE []Sher timestmp fiTiE v | 9600 CHWE | FOEE ] v
] >

3. Integration into Node-red via TTNV3

For the usage of Node-RED, please refer to: http://wiki.dragino.com/xwiki/bin/view/Main/Node-RED/ (http://wiki.dragino.com/xwiki/bin/view/Main/Node-RED/)


http://wiki.dragino.com/xwiki/bin/view/Main/Node-RED/

LAG6 shield

temp hum
28 48 —_—
285 458
28 456
25 [ 484
n 482
265 48
17:55:23 175553 17.56:24 17.55:23 17.55:53 17:56:24
@ com3 - m] *
ik
A
o
txDone
R% om freq 867.700 Miz av DR §
cxTimeout SaftwareSerial s
RX om freq B65.52Z5 MHz at D e <Rdafruit_Sensor.h»
ExTimeoun nclude <DET. b
Terperature: 27.70°C #inclnds <DET_O.n»
(Humidity: 45.00%
1euis OpinkTouncer= 35 440
TE o& freq 867,900 MHz av LR 5
gefine DETFIN E T
owr DEITEPE  DATIL
- DET_Unified dht(DSIPLN, DATIYZE};
RE oo £req B67.900 MHz at DR 5
rxTimsout String inpuTString = "7 #f @ String To hold incoming daci
RE on fTeq 969535 MAZ av TR 3 bool stringComplete = false; / whether the string is complete
exTimeour
" 7 ald_time. 1)z
. _ new_time:
A EihRE shor tinestag #iTH ~| sE00 BHE - | FEEl
1. Create a new device.
My Devices
‘ B Al Dievicgs
7 Deveices.
Flows
All Devices Edlit Columns Guick Action
Device Name Device ELI Labets Frame Up Frams Down Packsts Transtermed D Used Date Activated Last Cannected
LHTES-FUSSE HEE - rd 4 GH0 HAO Sep 1, 2022 332 M
e ARABALRETIEIATST US815 7 a 33817 Jn 28, 2071 83 Sep 7, 2027 4:49 FM
Alerts
Profiles - - - .
IGCERIEMEICTAGLE a 0 w05 el M, 3022 203 PM Aug 11, 2022 245 PM
Packsts
i LT2Z222 CNATD E CNATO x 709 10 A0O 400 Sop 1, 2032 358 M
Coverage
P TEST 65001 test ] o 172 172 Jun 14, 2022 540 FM
Organizations
Data Credits
TEST-65-002 test 1 ] 283 2836 Aug 27,2021 423PM  May 5, 2022 10:16 AM
Users
US915-LHTEE-002 USH16 =] ] 1851 1851 Aug 30,2021 BDOPM May 18, 2022 11:50 AM

2. Save the device after filling in the necessary information.

10 results 1



Add New Device

Important: The first time a device joins the Matwark could take o to 20 mins. Leam more about sdding devices
ENTER DEVICE DETANS &3
/ optional Import Devices
[ Hams | | o= Yous can Npoit vour devioes direcly Trom the Things Metwork, of in bilk via csy upboad
| DevEUl E20FSES01EGDIGAE a8 -}14-———- search of Comftiaid WL gRGE:"
I fgpEUl | 89747ITCCEE1D549 S.SUPn

I App Key @ | FZFDEDDFBGDNE12146D519A42DDASAGSL 16716 ?,i'.",

\ Dreg .cov e hese cr click b choose fhe

Prafio (Opticasl) search of command AT+CFG

Saluct a profile

Attach a Label {Optional)

[ Save Device

3. Use AT commands.

4. Use command AT+CFG to get device configuration

[16:34:48.488] RX on freq 923.30@ MHz at DR 8 =
[16:34:48.517] rxTimeout
[17:02:39.776] AT+CFG

[17:82:39.819] Stop Tx events,Please wait for the erase to complete
AT+DEUI=A8 48 41 @8 @1 81 A7 57

[17:22:39.888] AT+APPEUI=25 B9 75 24 5F 87 1C 56

[17:82:39.927] AT+APPKEY=15 EB 77 3C 5C 46 28 A9 A3 F1 23 57 94 11 61 48
[17:82:39.987] AT+DADDR=81BAE9BF

[17:©2:48.827] AT+APPSKEY=82 54 64 A4 6D SE 99 FA 3D 6C 8B E8 42 €7 87 (4
[17:82:48.887] AT+NWKSKEY-F6 B7 38 CD 6C A8 EE BE 55 9F D6 8A 6E EA B4 15
[17:02:48.128] AT+ADR=1

[17:22:48.158] AT+TXP=0

[17:82:48.158] AT+DR=8

[17:82:48.158] AT+DCS=8

[17:82:48.187] AT+PNM=1

[17:©2:48.187] AT+RX2F(Q=923300000 _J
[17:02:48.227] AT+RX2DR=8

[17:82:48.227] AT+RX1DL=1000
[17:82:48.227] AT+RX2DL=2008 ~|
AT+CFG ﬁl B
EiE
AT+CFG =l
3,592 Bytes [ Tx: 1,264 Bytes Alithon

5. Network successfully.



128
128:
128:
128
128
128:
128
128:
128:
128:
128
128:
128
128:

122.114]

22.121]
22.121]

:22.151]
:22.181]

22.181]

:22.293]

22.301]
22.301]
22.332]

:22.656]

27.670]

:27.758]

27.761]

Dragino LAG6E Device

Image Version: wl.@

LoRalan Stack: DR-LWS-8@7
Frequency Band: US915

DevEui= AB 4@ 41 @@ 81 81 A7 57
JoinRequest NbTrials= 72

TX on freq 984.3@8 MHz at DR @
txDone

RX on freq 924.58@ MHz at DR 1@
rxDone

Rssi= -77

JOINED

6. Send uplink using command

"16:34:11.017] AT+SENDB=1,1,4,12345678

16:
‘16:
‘16:
‘16:
‘16:
‘16:
‘16:
‘16:
16:
16:
16:
16:
‘16:
16:
‘16:
16:
‘16:
16:

Event Log

34:
34:
34:
34:
34:
34:
34:
34:
34:
34:
34:
34:
34:
34:
34:
34:
34:
34:

11.079]
11.088]
11.117]
11.118]
11.395]
12.467]
12.410]
12.422]
13.418]
13.454]
17.085]
17.088]
17.400]
18.415]
18.428]
19.423]
19.459]
21.093]

Evant

-7
DO

Expand All

=x&®% |plinkCounter= @
TX on freq 984.580 MHz

0K
txDone
RX on freq 925.180@ MHz

rxTimeout

RX on freq 923.380 MHz
rxTimeout

==xx% UpLinkCounter= @
TX on freq 984.980 MHz
txDone

R¥ on freq 926.380 MHz
rxTimeout

R¥ on freq 923.380 MHz
rxTimeout

wxxE® |UplinkCounter= @

Hilter Events w' Commands

at DR

1@

1@

Show Dropged Uplinks: Late Inactive Device

Ne. of Hotspots Time

1.9 Upgrade Firmware of LA66 LoRaWAN Shield

1.9.1 Items needed for update

1. LA66 LoRaWAN Shield
2. Arduino
3. USB TO TTL Adapter
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LA66 LoRaWAN Shield <->USB TTL

GND <->GND
TXD <-> TXD
RXD <-> RXD

Put a jumper cap on JP6 of LA66 LoRaWAN Shield. ( the jumper is to power on LA66 module)

Connect USB TTL Adapter to PC after connecting the wires

1.9.3 Upgrade steps

1. Switch SW1 to put in ISP position
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3. Open the Upgrade tool (Tremo Programmer) in PC and Upgrade

1. Software download link: https://www.dropbox.com/sh/j0qyc7a9ejit7jk/AACtx2tK4gEv6YFXMIVUM4dLa?dI=0
(https://www.dropbox.com/sh/j0qyc7a9ejit7jk/AACtx2tK4gEv6YFXMIVUM4dLa?dI=0)

TremoPro...



https://www.dropbox.com/sh/j0qyc7a9ejit7jk/AACtx2tK4gEv6YFXMIVUM4dLa?dl=0

B Tremo Programmer

Flash

Serial Setting

921600 -

Fort

Baudrate

Download Files

Iohealth LAG6 firmware v1.0 20220530.bin| ...
O |

|

|

O]
O]

Download

Start Eraze 1l

IDLE

@ 005000000

el |
el |
el |
el |
el |

0%

2. Select the COM port corresponding to USB TTL

B Tremo Programmer

Flash

Serial Setting

Fort COMES ~

Baudrate 921800 ~

Download Files

bchealth LAG6 Firmwars v1.0 20220830, bin| ...
O |

|

|

0|
Ol

3. Select the bin file to burn

B Tremo Programmer

Flaszh

@ |0x03000000

el |
el |
el |
el |
el |

Serial Setting

Fort ComM=3 ~

Bandrate 921600 v

Download Files

bchealth LAG6 firmware v1.0 20220530, bis]

O]
O

|

|
Q| | .-

|

|

O]
O

m_ 008000000

@
el ]
el |
el |
el |




t‘%
< ~ O ER B ERE =5
D Acchealth LAGG firmware v1.0 202205... 2022/6/1 14:08 BIM =244
Acchealth LABG firmware v1.0 20220530.bin
#7: BIN 32i¢
Fov 67.0 KB
fERrHER: 2022/6/1 14:08
v

K

click

ILEE(N): | Acchealth LABG firmware v1.0 20220530.bin

B Tremo Programmer — *

Flash

Serial Setting

Baudrate 921600 L3

Download File

shealth LAGE Firnware v1.0 20220530 bin| ... | @ 008000000

O |- e | |
O [ le| |
O .. ]e] |
O] |- Jel |
O ... ]e | |

4. Click to start the download



B Tremo Programmer

Flazh

Serial Setting

Fort COMEzS ~

Bandrate 221600 e

Download Files

|chealth Lag6 firmware v1.0 20220530.bin] ...

@ |0x08000000

Of lle ]
O e[ ]
a| e ]
Of lle[ ]
Of lle ]
_click
Download
Start Erasze #l11
0%
IDLE
5. Check update process
B Tremo Programmer —
Flazh
Serial Setting
Fort COMz3 w
Baudrate 921600 -

Download Files

[cheslth Lag6 Firmwars v1.0 20220530.bin| ...

O]

O]

O]

O]

O]

Download

Stop Erase All

Downloading

@ 005000000

el |
el ]
el |
el |
el |

T2%

The following picture shows that the burning is successful



# ' Tremo Programmer — X
Flazh
Serial Setting

Fort COMES ~

Bandrate 221600 e

Download Files

|chealth LAg6 firmware v1.0 20220530.bin| ... | @ DxD8000000
O el |
O el |

|
I
O e[ ]
I
|

O el |
O el |
Download

Start Eraze 11

OK Download files successfully

2. FAQ
2.1 How to Compile Source Code for LA667?

Compile and Upload Code to ASR6601 Platform : Instruction
(/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20LoRaWAN%20Module/Compile%20and%20Upload%20Code%20t0%20ASR6!

2.2 Where to find Peer-to-Peer firmware of LA667

Instruction for LA66 Peer to Peer firmware : Instruction
(/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20LoRaWAN%20Shield%20User%20Manual/Instruction%20for%20LA66 %20Pe¢

3. Order Info

Part Number: LA66-LoRaWAN-Shield-XXX
XXX: The default frequency band

« AS923: LoRaWAN AS923 band

« AU915: LoRaWAN AU915 band

« EU433: LoRaWAN EU433 band

« EU868: LoRaWAN EU868 band

« KR920: LoRaWAN KR920 band

» US915: LoRaWAN US915 band

« IN865: LoRaWAN IN865 band

« CN470: LoRaWAN CN470 band

« PP: Peer to Peer LoRa Protocol

4. Reference

« Hardware Design File for LA66 LoRaWAN Shield : Download (https://www.dropbox.com/sh/a3wbmdcvgjxaqw5/AADZfvAiykJTK624RgMquH86a?dI=0)

5. FCC Statement

FCC Caution:

Any Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to operate the equipment.


http://wiki.dragino.com/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20LoRaWAN%20Module/Compile%20and%20Upload%20Code%20to%20ASR6601%20Platform/
http://wiki.dragino.com/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20LoRaWAN%20Shield%20User%20Manual/Instruction%20for%20LA66%20Peer%20to%20Peer%20firmware/
https://www.dropbox.com/sh/a3wbmdcvqjxaqw5/AADZfvAiykJTK624RgMquH86a?dl=0

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause harmful interference, and (2) this «
interference received, including interference that may cause undesired operation.

IMPORTANT NOTE:

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
against harmful interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordai
cause harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular installation. If this equipment does cau:
or television reception, which can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more of the follow

—Reorient or relocate the receiving antenna.
—Increase the separation between the equipment and receiver.
—Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

—Consult the dealer or an experienced radio/TV technician for help.

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment.This equipment should be installed and operated with minimum dis'
radiator& your body.
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