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1. LA66 LoRaWAN Module
1.1 What is LA66 LoRaWAN Module
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Dragino LA66 is a small wireless LoRaWAN module that offers a very compelling mix of long-range, low power consumption, and secure data transmission. It is designe
quickly deploy industrial-level LoRaWAN and loT solutions. It helps users to turn the idea into a practical application and make the Internet of Things a reality. It is easy to
everywhere.

LAG66 is a ready-to-use module that includes the LoRaWAN v1.0.3 protocol. The LoRaWAN stack used in LA66 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
LA66 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.

LAG6 is equipped with TCXO crystal which ensures the module can achieve stable performance in extreme temperatures.

1.2 Features

« Support LoRaWAN v1.0.3 protocol

» Support peer-to-peer protocol

» TCXO crystal to ensure RF performance on low temperature
« SMD Antenna pad and i-pex antenna connector

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

« AT Command via UART-TTL interface

» Firmware upgradable via UART interface

Ultra-long RF range


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%20Module/
http://wiki.dragino.com/xwiki/bin/view/XWiki/Xiaoling

1.3 Specification

« 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-Condensing)
o Operating: 10 ~ 95% (Non-Condensing)
« LoRa Tx Current: <90 mA at +17 dBm, 108 mA at +22 dBm
« LoRa Rx current: <9 mA
1/0 Voltage: 3.3v

.

1.4 AT Command

AT Command is valid over Main TXD and Main RXD. Serial Baud Rate is 9600. AT commands can be found in AT Command documents
(https://www.dropbox.com/sh/wtq43za8sykpgta/AABAEEO2uEAsSRU-JV7bzEhMba?dI=0) .

1.5 Dimension

Wi g gz

Length: 23.6 mm (% 0.15 mm)
Width: 199 mm (£ 0.15 mm)
Height: 2.2 mm (£ 0.2 mm)
Weight: Approx. 2159

19.9 mm 2.2 mm


https://www.dropbox.com/sh/wtq43za8sykpgta/AABAEE02uEAsRU-JV7bzEhMba?dl=0

1.6 Pin Mapping
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2. FAQ

2.1 Where to find examples of how to use LA667?

Below products are made by LA66. User can use their examples as reference:

« LAB6 Shield for Arduino (/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20LoRaWAN%20Shield%20User%20Manual/)


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

« LAG66 USB Adapter (/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20USB%20LoRaWAN%20Adapter%20User%20Manuz

2.2 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%20to%20ASR6!
2.3 Caniuse LA66 module's internal 1/0 without external MCU, So to save product cost?

Yes, this is possible, user can refer the source code from ASR (https://github.com/asrlora/asr_lora_6601/tree/master/projects/ASR6601SE-EVAL/examples/lora) to get ¢
Interfaces.

2.4 Where to find Peer-to-Peer firmware of LAG667?

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%20Pet

2.5 How can i use J-LInk to debug LAG667?

The steps are as follows:

1. Install J-Link software from

https://www.segger.com/downloads/jlink/ (https://www.segger.com/downloads/jlink/)

2. Expose PA6 / PA7 /| RSTN of LA66.
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http://wiki.dragino.com/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20USB%20LoRaWAN%20Adapter%20User%20Manual/
http://wiki.dragino.com/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/LA66%20LoRaWAN%20Module/Compile%20and%20Upload%20Code%20to%20ASR6601%20Platform/
https://github.com/asrlora/asr_lora_6601/tree/master/projects/ASR6601SE-EVAL/examples/lora
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.segger.com/downloads/jlink/
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3. Connect JLINK, and switch mother board SW1 to ISP. Wire connection as below:

LA66 PA6 < -- > JLINK SWDIO (Pin 7)
LA66 PA7 < -- > JLINK SWCLK (Pin 9)
LA66 RSTN < -- > JLINK RESET (Pin 15)
LA66 GND < -- > JLINK GND (Pin 8)

s
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4. Copy \SN50v3\tools\FLM\ASR6601.FLM to \Kei\ARM\ Flash\

Add ASR6601 256KB Flash to Flash Download



R FREY

|_'] main.c |j bsp.c |j command.c

Devicel Target | Output | Listingl User | CcC

" Use Simulator with restricticns Settings |

[¥ Limit Speedto Real-Time

— —
K Options for Target project

| sssembler | Linker Debug |utilities|

@ Use: |J-LINK/ J-TRACE Cortex

2

[¥ Load Application at Startup

Initialization File:

| H =T

Restore Debug Session Settings
[v Breakpoints [v Toolbox
[v Watch Windows & Performance Analyzer
v System Viewer

[~ Runto main{)

[v Memory Display

[~ Load Application at Startup

Initialization File:

[ P\LQtD,r:nainO

I.\cfg\ram.ini

Restore Debug Session Settings
[v Breakpoints
[v Watch Windows
[v Memory Display

v Toolbox

[v System Viewer

[~ Wam if outdated Executable is loaded

CPUDLL: Parameter: Driver DLL: Parameter:
| SARMCM3.DLL | | SARMCM3.DLL |

Dialog DLL: Parameter: Dialog DLL: Parameter:
IDARMCW.DLL I—pCM4 ITCM.DLL I—pCM4

Manage Compaonent Viewer Description Files .. |

4

S

[~ Wam if outdated Executable is loaded

0K Cancel | Defaul ts | Help |
Cortex JLink/JTrace Target Driver Setup

—
Debug |Trace Flash Dewnload |('

—Downleoad Function
LOAD " Erase Full Cl
@ Erase Sector:

‘Fg‘ /f‘ Do not Erase

[v Pregran
[v Verify
[¥ Reset and Run

RaN for Algorithm

sart : [0x20000000

ize: 022000

-

—Programming Algorithm e

Description | Device Size |

Device Type |

Address Range

ASRAE0O1 Z56KE Flash

4

208k

On—chip Flash

080000000 — OBO3FFFFH

5
rart: I ize:
&dd Eemewve |
4
6
HE | mAw |

5. Modify \SN50v3\Projects\Applications\DRAGINO-LRWAN-AT\cfg\gcc.ld, to 0x08000000.
“(D:) » {LE3EEE » SNS0v3 » Projects » Applications » DRAGINO-LRWAN-AT » cfg - |+
. el — — g ————
T #HEIH)
A

EFR fE B R =i i

| gee.ld 2023/6/2 9:50 LD =zi% 4 KB
@] ram.ini 2022/6/14 14:23 [l —yiza—1 1KB




/* Specify the memory areas */
MEMORY

{

FLASH (rx) : ORIGIN ZIOXOSOOOOOOI LENGTH = 256K
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 64k

Note: After debug, user should change the Flash address back to 0x0800D000, and upload the OTA bootloader to LA66. Otherwise, the compiled program doe

6. Comment the low power function in main.c.

634 5 if( print _isdone( ) ) {

635 EnterlLowPowerStopModeStatus=1;
6386 I// TimerLowPowerHandler( ); I
637 - }

638 else

639 EnterLowPowerStopModeStatus=0;
640 - }

641 | }

Click Debug mode to debug.

Eile Edit Miew Project Flash Debug Peripherals Tools SVCS Window Help

@9 o | & % ®m®| = = JE K| @ bosrdint ~lae a-le o & elE) A
|ﬁ°|project |'|s& & e @
2 [ ] main.c* 2
=% Project: project - 1 #include <stdio.h>
=8 project 2 #include <string.h>
. ) 3 #include "delay.h"
s@ p t -
‘_]nver.s\sys em 4 #include "timer.h"
= printistdarg.c 5 #include "radio.h"
1 startup_cm4s 6 #include "log.h"
@ system_cmé.c 7 #include "tremo adc.h"
= 5 Drivers\peripheral\src 8 #include "tremoc uart.h"
] 9 #include "tremc lpuart.h"
& tremo_adc.c . . — =
B ) 10 #include "tremo gpio.h"
=] remo_bstimer.c 11 #include "tremo rcc.h”




File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

1 SHd@| oA |4 o | ® = omom| = E | B board ini Flae|@) e & &|[F A
xR wren > | DEEERI DM D@
Registers B [@ Disassembly
Register [Value - 0x08007ARO OEE4 L3RS r4,r4,%27
- 0x0800TAR2 2000 MOVS x0, #0x00
0x08007AR4 FEO004001 STRB r4, [z0,r1]
0x0B00TARE 4001 ANDS rl,rl,r0
327: 1
328: // Target board initialization
0x0800012! C50x0B007ARE E92D41F0 PUSH {r4-re,1r}
Ox0000000: 329: board_init ()
RS 000000001 0x0OB00TAAC FTFFFAD4 BL.W board_init (0x0BO0EEBE)
330: 5X126xInit ()
22 gxggggggg: 0x08007ABO FOOSFBSA BL.W 5X126xInic (0x0800D1CE)
x 331: uart_log_init (9600);
RS 01000000' 0%0B007AB4 F44F5016 MOV £0, $0x3580
RS 0xZ2000010: 0x0B00TABE FTFFFSAC BL.W uart_log init (Ox0S006E14)
R10 Qx0000000 332: linkwan_at_indt()s
R11 Qxr0000000: 0x0800TABC FOO3SFE4A BL.W linkwan_at_init (0x0800B754)
Rl2 Q0000000 4|l
0x2000F 00!
0R0B00233] 1 mainc
Oﬁzl.jBlEllElTﬂA 325 L
i 0x6100000 . . .
4 Banked 326 int main(void)
+#- Bystem b 327 Dl{ e s .
= Internal ] 328 // Target board initialization
Mode Thread 329 board init():
Privilege Privilege 330 5X126xInic();
-~ Stack Msp | 331 uart log init (9600);
o Otntnn Avoca - 915 13l = &1 .
= inkwan at init () -
el Proect | Z=Registers < | i
Command 2 Call Stack + Locals
SP = _RDWORD (OxOE0D000QO0); // Setup Stack Pointer - -
PC = _RDWORD [0x02000004) ; // Setup Program Counter Name Location/Value  Type
_WDWORD (0XEQQOEDD2, 0x08000000); // Setup Vector Table Offset Register =% main 0x08007AAS int f()
t v <notinscope> | auto - int

load ./Output/project.elf incremental

Setup(): // Setup for Running | |
g, main =
4 11 b

3. Order Info

Part Number: LA66-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. 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.

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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