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1. Introduction
1.1 What is LoRaWAN Asset Tracker

TrackerD-LS is an Open Source LoRaWAN Asset Tracker based on ESP32 MCU and Semtech LoRa Wireless Chip. It can get the location data via GPS
and set it to loT server via LoRaWAN network.

TrackerD-LS supports Motion Detection, when there is motion, TrackerD-LS can send data more frequently and it will save power when no motion is
detected.
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The LoRa wireless technology used in TrackerD-LS allows the user to send data and reach extremely long ranges at low data-rates. It provides ultra-long

range spread spectrum communication and high interference immunity whilst minimizing current consumption. It targets professional tracking
services.

When there is no LoRaWAN network, TrackerD-LS can save the location data. It will send these data to IoT server when there is LoRaWAN network
coverage.

TrackerD-LS is equipped with a 3000mAh Li-on rechargeable battery + Solar Panel which let the device can be used for many years. Each TrackerD-
LS has a worldwide unique OTAA keys to join the LoRaWAN network.

TrackerD-LS is program friendly. Developers can use Arduino IDE to customize the software of TrackerD-LS to fit their loT solution.

TrackerD-LS in a LoRaWAN Network

N

THE THINGS

NETWORK

TTN LoRaWAN Server

o= Y

ao
&

Application Server

LPSEN

TrackerD-LS_LoRaWAN LoRaWAN Gateway

Asset Tracker

Note: LoRaWAN server can be a general LoRaWAN server other than TTN.

1.2 Specifications

Micro Controller:

* Espressif ESP32 PICO D4
* MCU: ESP32 PICO D4

* Integrated SPIflash : 4 MB
¢ RAM: 448 KB

* EEPROM: 520 KB

® Clock Speed: 32Mhz

Common DC Characteristics:

* Supply Voltage: 2.5v ~ 3.6v
* Operating Temperature: -40 ~ 60°C

LoRa Spec:

* Frequency Range, 168 dB maximum link budget.
o Band 1 (HF): 862 ~ 1020 Mhz
e +20 dBm - 100 mW constant RF output vs.
* +14 dBm high efficiency PA.
* Programmable bit rate up to 300 kbps.
* High sensitivity: down to -148 dBm.
* Bullet-proof front end: IIP3 =-12.5 dBm.
* Excellent blocking immunity.
* Low RX current of 10.3 mA, 200 nA register retention.
* Fully integrated synthesizer with a resolution of 61 Hz.
® FSK, GFSK, MSK, GMSK, LoRaTM and OOK modulation.
® Built-in bit synchronizer for clock recovery.
* Preamble detection.
* 127 dB Dynamic Range RSSI.
e Automatic RF Sense and CAD with ultra-fast AFC.
* Packet engine up to 256 bytes with CRC.
* LoRaWAN 1.0.3 Specification

Battery:

* 3000mA Li-on Battery power
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* Built-in Solar Panel
Power Consumption

¢ Sleeping Mode: 60uA
* LoRa Transmit Mode: 125mA @ 20dBm 44mA @ 14dBm
¢ Tracking: max: 38mA

1.3 Features

¢ LoRaWAN 1.0.3 Class A

e ESP32 PICO D4

* SX1276/78 Wireless Chip

* Arduino IDE Compatible

® Open source hardware / software
® Regular/ Real-time GPS tracking

* Built-in3 axis accelerometer.

* Motion sensing capability

* Power Monitoring

* Charging circuit via USB port

* 3000mA Rechargeable Li-on Battery + Solar Panel
* Datalog

1.4 Applications

® Logistics and Supply Chain Management

2. Use TrackerD-LS

2.1 How it works?

TrackerD-LS is configured as LoRaWAN OTAA Class A GPS tracker by default. It has OTAA keys to join LoRaWAN network. To connect a LoRaWAN
network, user need to input the OTAA keys in the LoORaWAN loT server and push reset button of TrackerD-LS (next to USB port). TrackerD-LS will wake
up and auto join the network via OTAA.

2.2 Quick guide to connect to LoRaWAN server

Here is an example for how to join the TTNv3 LoRaWAN Network (https://eu1.cloud.thethings.network) . Below is the network structure, we use
LPS8N as LoRaWAN gateway in this example.

TrackerD-LS in a LoRaWAN Network

AT

THE THINGS

NETWORK

TTN LoRaWAN Server

=0 = {

&‘
&

Application Server

LPSEN

TrackerD-LS_LoRaWAN LoRaWAN Gateway

Asset Tracker

The LPS8N is already set to connect to TTN V3 network (https://eul.cloud.thethings.network/) .What the rest need to is register this device in TTN V3:
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Each TrackerD-LS is shipped with a sticker with the default device EUI as below:

Input these keys to their LoORaWAN Server portal. Below is TTN V3 screen shot:

Add APP EUl in the application:

THE THINGS STACK [}
Community Edition

=8 Overview

Add application

Owner”

O Applications & Gateways & Org:

‘ davidhuang

Application 1D~

Application name

Description

Optional application description; can also be used to save notes about the application

Create application

o R
1123

A aEnddevicss  Zi 2 Collaborators  ©w 2 APTkiys

General Infermation

Application 1D

Crastad ot

Last upadated st

End dewices (4)

123

Fab 2, 2031 11:12:30

Apr30, 7021 11:00:33

Created 85 days 2g0

See ol acirdity —

2 12T Formard data message to Application Sexver

1231234234-  Store upetress data message
by 1230234234, Farmard uplisk dats messags
+ 2231234234 Recelve uplink cats sessage

21231334238 Syceessfully processed dita message

FOIEM2IM234.  Drop Cata message
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Register end device
From The LoRaWAN Device Repository

Preparation

Activation mode ”

(8) Over the air activation (OTAA)
Activation by personalization (ABP)
Multicast
Do not configure activation

LoRaWAN version @ *

Select...

Network Server address

eul.cloud.thethings.network

Application Server address

eul.cloud.thethings.network

External Join Server &

Add APP KEY and DEV EUI:

2. Enter registration data

Frequency plan@ *

Manually

Europe 863-870 MHz (SF12 for RX2)

The frequency plan used by the end device

AppEUI® *

ce ea aa as am s es as| BB

The AppEUI uniquely identifies the owner of

DevEUI® *

=s a3 =3 mx == s= == =2

the end device, If no AppEUI is provided by the device manufacturer {usually for dey

The DevEUI is the unique identifier for this end device

AppKey @

End device ID”

After registration

Step 2: Long press for 5 seconds to start.

rice and the application
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Step 3: TrackerD-LS will auto join to the LoRaWAN network. After join success, TrackerD-LS will start to upload message to loT server.

2.3 Positioning Mode(SMOD)

Users can set TrackerD-LS to different Positioning Mode for different applications. Below mod are supported.
* GPS ONLY(Factory Settings): Only get and uplink GPS location info.

Users can switch modes by changing SMOD.

2.4 Uplink Payload
2.4.1 Uplink FPORT=5, Device Status

Uplink the device configures with FPORT=5. Once TrackerD-LS Joined the network, it will uplink this message to the server. After the first uplink,
TrackerD-LS will uplink Device Status every 12 hours.

Use can also get the Device Status uplink through the downlink command: Downlink: 0x2301

Er P P P T
Value Sensor | Firmware | Frequency | Sub- | BAT | SMOD | Status
Model | Version Band band
[ VIE 452 e IO mart n Tl %
Time Type Data preview B & 1 .
L] . o &

F VR . GPE_MSD: &, Tnimk: 8, LON: . PNACKMD: null, SEUEOR MOGEL: , SHoou: SUB_ NG ;-

Example of Device Status: 13014001FFOFA24002
Sensor Model: For TrackerD-LS,this value is 0x13
Firmware Version: 0x0140,Means:v1.4.0 version
Frequency Band:

0x01: EU868

0x02: US915

0x03: IN865

0x04: AU915

0x05: KZ865

0x06: RU864

0x07: AS923

0x08: AS923-1

0x09: AS923-2

0x0a: AS923-3

Sub-Band: value 0x00~0x08(only forAU915,US915,0thers are 0xFF)

BAT: shows the battery voltage for TrackerD-LS.
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Use can also get the Device Status uplink through the downlink command:

SMOD Field (total 1 byte): 0x40
‘ Size(bit) ‘ 1 bit ‘ 2 bits ‘ 4 bits ‘

‘ Value ‘ SMOD ‘ GPS_Settings | BLE_Settings

SMOD:

1: GPSONLY

2: BLEONLY

3: GPS/BLE Hybrid

GPS_MOD: Define how to send GPS payload

0: Enable uploading on-board Temperature and humidity values

1: Disable uploading on-board Temperature and humidity values

BLE_Settings:
1: BLE Positioning with Strongest iBeacon

2: WiFi Positioning with Strongest WiFi SSID
Status Field (total 1 byte): 0x02

‘ Size(bit) ‘ 5 Bits ‘ 1Bit ‘ 1Bit ‘ 1Bit ‘

‘Value ‘ Reserve | PNACKMD ‘ LON ‘Transport Mode ‘

2.4.2 Uplink FPORT=2, Realtime GNSS Positioning + Temperature & Humidity

Users can use AT+SMOD=1,0,0 to enable uploading on-board Temperature and humidity values, and the total payload will be 15 bytes,

‘ Size(bytes) | 4 ‘ 4 ‘ 2 ’ 1 ’ 2 ‘ 2 ‘
Value Latitude | Longitude | Alarm | FLAG | Hum | Tem
& BAT
Time Type Data preview
[
. . LoY: Latitoda: 54, Lecatiant
E &
b &
Alarm & BAT:
‘ Size(bit) ‘ 1 bit ‘ 1 bit ‘ 14 bits ‘
‘ Value reserve ‘ Alarm Indicate ‘ BAT ‘
FLAG:
‘ Size(bit) ‘ 2 bits | 1 bit ‘
‘ Value ‘ MOD ‘ LON ‘

Example: Payload: 0x02863D68 FAC29BAF 4B45 60 0202 011A

Location info:
e Latitude: 02863D68 = if(0x02863D68& 0x80000000 = 0 ):
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* Longitude: FAC29BAF = if (OXFAC29BAF & Ox80000000 = 1 ):  value = (OXFAC29BAF - Ox 100000000)/1000000 =-87.909457

Important note:

1. When power is low (<2.84v), GPS won't be able to get location info and GPS feature will be disabled and the location field will be filled with
OXOFFFFFFF, OXOFFFFFFF.

2. In this mode, the total payload will be 15 bytes, while US915/AU915 DRO accepts only 11 bytes payload. In this case, the payload on server will be
ignore and shows as below:

Ovendiew Vit dat Messaging Location Payload formatterss  Claiming

Time Type Data preview e B * T | : B

Alarm:
Example: 0x4B & 0x40 >> 6 = 0x01

BAT:
Example: 0x4B45 & Ox3FFF = 2885 (mV).
The battery info shows the battery voltage, User can use the below mapping to indicate the battery in percentage: \

* >40v: 80% ~ 100%
® 3.85v~3.99v: 60% ~ 80%
® 3.70v~3.84v: 40% ~60%
® 3.40v~3.69v: 20% ~40%
* <339 0~20%

MOD:

Example: (0x60>>6) & 0x3f =1

Set the format of GPS data uplink link:

0x00: Enable uploading on-board Temperature and humidity values
0x01: Disable uploading on-board Temperature and humidity values
Set the format of BLE data uplink link:

0x01: BLE Positioning with Strongest iBeacon

LON:

Example: (0x60>>5) & 0x01=1.
Enable/Disable LED activity for uplink
0x00: Disable LED indicator.

0x01: Enable LED indicator (Default Value)

Hum:
0202 = if (0x0202 & 0x8000 = 0 ): value =0x0202 /100 = +514 = 51.4 degree

Tem:
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011A =if (0x011A & 0x8000 = 1): value =( 0x011A - 0x10000)/10(dec) = -28.2 degree

2.4.3 Uplink FPORT=3, Realtime GNSS Positioning (Default Mode)

The default uplink payload includes total 11 bytes (AT+SMOD=1,1,0). The payload is the first 11 bytes of Uplink FFORT=2, real-time GNSS positioning,
(remove the temp and humidity)

‘ Size(bytes) | 4 ‘ 4 ‘ 2 ‘ 1 ‘

Value Latitude | Longitude | Alarm | FLAG
& BAT

i ke e Batii 4,800, LOA: . Latitude: 34, Lecation: , Longdtuds 114384753, MD: Z-

2.4.4 Uplink FPORT=7, Alarm information status

The upward link device is configured to FPORT = 7. Once TrackerD-LS alarm, it will upload the news to the server.

‘ Size(bytes) ‘ 2 ‘ 1 ‘
‘ Value ‘ Alarm & BAT ‘ Mod+lon ‘
' 14:47:24 Schedule data downlink for transmissi. DevAddr 26085A30 | ¢ IR A1 Delay: 5
@ 24:47:24 Fail to process upstream message Connect device
A 14:47:24 Forward uplink data message DevAddr: | 26 @B 5A3D | <> W§ Payload: { ALARM_status: , BatV: 4,882, LON: . MD: @ 1 4F A2 26 <> | | FPort: 7 Data rate: SF7BW125 SNR: 18 RSSI: -43
T 14:47:24 Successfully processed data message 26085430 © R
J 14:47:81 Schedule data downlink for transmissi. DevAddr: | 26 @B5A3D | <> | | Rx1 Delay: &
@ 22:27:01  Fail to process upstream message Connect device
alarm=(bytes[0] & 0x40) // Alarm status
batV=(((bytes[0] & 0x3f) <<8) | bytes[1])/1000; // Battery,units:V
mod = bytes[2] & 0xCO;
Lon=(bytes[2] & 0x20)
2.4.5 Add Payload format in TTN V3
In TTN V3, user can add a custom payload so it shows friendly.
In the page Applications --> Payload Formats --> Custom --> decoder
Overview  Livedsts  Messaging  Location g Claiming  General settings
55 Ovenview
A End devices
Iptink Diowwnlink
m Live data
<> Paylosd formatters - @  Thess payload farmatters are extcuted on uplink messages fnom this end device and take precedence ever application level payload formatiers.
T Integrations w
Farmatter type
=% Collaborators Use application paylosd formatter Kone GRPC service CayennelPF Repository
O AP leys Formatter parametor ©
function faliplink (input) i{
L3 General settings “';:é;': i

bytea: input.bytes

warnings: (],
#ETOES:
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Add the decoder from this link: dragino-end-node-decoder/TrackerD at main - dragino/dragino-end-node-decoder (github.com)
(https://github.com/dragino/dragino-end-node-decoder/tree/main/TrackerD)

Save the change the uplink message will be parsed. As below:

© . I [ ALARM_status: . Baty: 71, FW: 169, Hum: . LON: . Latitude:

ssage L 2668 3EDE < M@ f ALARM_status: » Baty: « Fiz o M $, LON: « Latitude:

2.5 Integrate with Datacake

After TrackerD-LS sends data to LoRaWAN server such as TTN, use can pass the data to Datacake and plot out, currently only support GPS plot.

Instruction is here: http://wiki.dragino.com/xwiki/bin/view/Main/Notes%20for%20Data%20Cake/#H7.Example--AddTrackerDGPSTrackingInDataCake
(http://wiki.dragino.com/xwiki/bin/view/Main/Notes%20for%20Data%20Cake/#H7.Example--AddTrackerDGPSTrackingInDataCake)

[ ]
. B
-
™ . . .
.... .
e L ]

2.6 Integrate with Tago

After TrackerD-LS sends data to LoRaWAN server such as TTN, user can pass the data to Datacake and plot out, currently only support GPS plot.

Instruction is here: http://wiki.dragino.com/xwiki/bin/view/Main/Tago.lO/#H3.A0Example-CreateTrackerD2FLGT92positioningwidget
(http://wiki.dragino.com/xwiki/bin/view/Main/Tago.lO/#H3.AOExample-CreateTrackerD2FLGT92positioningwidget)

Map #1
N
/
/
a /
/
\
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\ e ———0
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+
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2.7 Integrate with Node-red

1. Install node-red, please refer to the installation method in the link:

http://wiki.dragino.com/xwiki/bin/view/Main/Node-RED/#H1.AOInstallation (http://wiki.dragino.com/xwiki/bin/view/Main/Node-
RED/#H1.AOInstallation)

2. Import the created flow template, please refer to the import method in the link:

http://wiki.dragino.com/xwiki/bin/view/Main/Node-RED/#H3.AOlmportsampleflow (http://wiki.dragino.com/xwiki/bin/view/Main/Node-
RED/#H3.A0Importsampleflow)

The address of the flow template: dragino-end-node-decoder/TrackerD.json at main - dragino/dragino-end-node-decoder - GitHub
(https://github.com/dragino/dragino-end-node-decoder/blob/main/Node-RED/TrackerD.json)

Note: If you are using NODE-RED for the first time, please search and install the two plug-ins in the figure below in node-red to fully use the

flow template.
a e Foaw User Settings i debug i e & o -
¥ eommon T o
View Nodes Install
= eatetie L | sot- [E c
E —— < Pal
¥ pars _—
— 1 sqlitg 13 F43RT- %
Keybosid
& sqlite-pluginred °
Arkdng & s 16 chow and adi i ditiabiass: Nesads fiad J
N ————
00T Mty T
Wk in
=== W) node-red-
linkrnd Aaqiilee ands
% 103 B 7 yes 2
fink aul
&) node-red-contrib-sglitedb 1
aommeant " "
= Function .
) nodered-contrib-gueued-sqlite &
funchion A i Y it
% 04 B
ST
whamgs &) nodesred-contrib-cueued-sglite-fix (2
L
FELSE
Tl | & node-red-contrib-spatialite &
a w1 Faaw User Settings it debug il|e k& -
¥ eommon T o
View Nodes Install
i — L | got IF c
E —— < Pal
[F7 pare ~—
— o worldmap EIRT- %
Keybosid
& nodered-contrib-web-y
A b t & world
R ———— v 250

| ks i

ik
fink oul

| commant
= function
Hanchion
SWiCH
v

18038

3. Display the map
Enter the link to the map:

Change its suffix to ditu: http://119.91.62.30:1880/ditu/
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2.8 Datalog Feature

total 273 entries,by default,
User can set PNACKMD=1, to enable Datalog feature.

Example use case.

TrackerD-LS used in fleet management

LoRaWAN LoRaWAN LoRaWAN

No Network , g l No Networlk ,
TrackerD-LS Stored data % TrackerD-LS Stored data

& = = T —#
> hs, <
: a =igc y 5
LoRaWAN Network Available, LoRaWAN Network Available, LoRaWAN MNetwork Available,
TrackerD-LS sends location TrackerD-LS sends stored data TrackerD-LS sends stored data

TrackerD-LS to track excursion

- s o

LoRaWAN Network Available,
TrackerD-LS sends stored data LoRaWAN Network Invalid
TrackerD-LS stores location data
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2.9 Transport Mode
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In Transport Mode, TrackerD-LS will check if there is motion (threldhold defined by PT) . If there is no motion, device will send uplinks every 20 minutes

(Defined by TDC) . If there is motion, device will send uplink every 5 minutes(defined by MTDC).

When device is set in Transport Mode, it will uplink more frequenctly during moving.

* MTDC defines the Uplink Interval during transportation.
* TDC defines the uplink interval when TrackerD-LS is stactic.

® PT defines the threldhold to detect a motion.

2.10 LED Status

Event Action AT+LON to control
on/off
Power On BLUE, RED, Green flash N/A
once
Join request Green led fast blink once Yes
(200ms)
Join Success Green led on 5 second N/A
Fixing Location BLUE blinks 200ms per Yes
second
Fixed and uplink | GREEN blinks twice (200ms Yes
per blink)
Fail Fix and RED blinks twice (200ms per | Yes
uplink blink)
Get Downlink GREEN led on 1 second Yes
Movement RED led on 500ms N/A
Detect
2.11 Button Function
Function Action Description
Factory Keep Pressing button Device restart
settings wake for more than 5
up seconds
Enter Deep quickly press the device | This is the mode ship out
Sleep Mode 5 times to enter deep from factory. CPU will be
sleep complete in sleep mode and
no LoRa activity, only use
before deploy.
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2.12 USB Port Function

The USB interface of TrackerD-LS has below functions:

* Configure Device
* Upgrade Firmware

2.13 Sleep Mode

Sleep Mode: To prevent accidental touch of the red button during transportation or assembly, so the peripherals of the device are turned off and enter
deep sleep.

There are two ways to put the device into sleep mode:
1. Quickly press the device 5 times to enter deep sleep.
2. Use the AT+SLEEP command to put the device into sleep.

In SLEEP mode, you need to reset by reset button.

3. Configure TrackerD-LS via AT command or LoRaWAN downlink

User can configure TrackerD-LS via AT Command or LoRaWAN Downlink.

LoRaWAN Downlink instruction for different platforms: IoT LoRaWAN Server (/xwiki/bin/view/Main/)

3.1 Access AT Command

TrackerD-LS supports the AT command set in stock firmware. User can connect to TrackerD-LS with TYPE-C cable to use AT commands as shown
below.

In PC, User needs to set serial tool baud rate to 115200 to access serial console for TrackerD-LS. TrackerD-LS will output system info once power on
and user will be able to send AT commands:
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not connected - SecureCRT
File Edit View Options Transfer Script Tools Window Help
4 F D oAk DO M S| SE T ?
s;“m v -i
Pl s |

Filter by |

Marre of pipe

Set Up SecureCRT
[ ackcsrisdeanstarnp (€ S [ Saye sesson

Eopenina tab
[ connect | | cancel

[ 192.168.123.200 —T

+ Serial-COM41 x
ets Jun 8 2016 00:22:57

rst:0x1 (POWERON_RESET),boot:0x13 (SPI_FAST_FLASH_BOOT)

configsip: 188777542, SPIWP:0Oxee
clk_drv:0x00,q_drv:0x00,d_drv:0x00,cs0_drv:0x00, hd_drv:0x00,wp_drv:0x00
mode:DI0, clock diwv:l

load:0x3fff0030,len:1284

load:0x40078000,Ten:12836

Toad:0x40080400, Ten: 3032

w“sed Dy deep sleep: O | € Prog ':am Start
BAT:4.20 V p05|t|0n

BAT:4.20 V

429871: TXMODE, freq=868500000, len=23, SF=7, BW=125, CR=4/5, IH=0
start single rx: now-rxtime: 4

74&??1: RXMODE_SINGLE, freq=868500000, SF=7, BwW=125, CR=4/5, IH=0
Rs5i=-88

750839: setup channel, idx=3, freq=867100000

750844 : setup channel, idx=4, freq=867300000

750848: setup channel, idx=5, freq=867500000

750915: setup channel, idx=6, freq=867700000

202807900000 i successfully
814574: 1
814574 L < Send current version packet
§20867: TXMODE, freq=868300000, len=20, SF=7, BW=125, CR=4/5, IH=0
start single rx: now-rxtime: 4

1135545: RXMODE_SINGLE, freq=868300000, SF=7, Bw=125, CR=4/5, IH=0
RsS1=-77

1139905: EV_TXCOMPLETE (includes waiting for RX windows)

Enter sleep mode

ets Jun 8 2016 00:22:57

rst:0x5 (DEEPSLEEP_RESET) ,boot:0x13 (SPI_FAST_FLASH_BOOT)

configsip: 188777542, SPIWP:Oxee
clk_drv:0x00,q_drv:0x00,d_drv:0x00,cs0_drv:0x00,hd_drv:0x00,wp_drv:0x00
mode :010, clock div:l

load:0x3FFFO030, len:1284

load: 0x40078000, 1en: 12836

Toad : 0x40080400, 1en:3032

canciniei g Timed wake up
TDC timeout

<«—— GPS positioning successfully

o1 annonn ) 4

Latﬂ;ué - 22.7
R
wr | 4mm——oTem & Hum Sensor

1126654 UpLinkCounter = 1

EV_TXSTART

1132946: T>MODE, freq=865100000, len=30, SF=7, BW=123, CR=4/5, IH=0

Packet queued

scart single rx: now-rxtime: 3

1448585 RXMODE_SINGLE, freqe868100000, SF=7, BW=125, CR=4/5, IH=0 :

FRTimecUt: entry: 1451608 rxuime: 1448577 entry-rxtime: 3031 now-entry: 6 ravime-txend: 311126
start single rx: now-rxtime: 3

1510833 RXMODE_SINGLE, freq=869525000, SF=12, BW=125, CR=4/5, IH=0

ratimeout: entry: 1527234 rxtime: 1510827 entry-rxtime: 16407 now-entry: 5 rxtime-txend: 373376
1527256: EV_TXCOMPLETE (includes waiting for RX windows)

Enter sleep mode
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3.2 Command Set
3.2.1 Set Transmit Interval

Set device uplink interval.
¢ AT Command:

AT+TDC=xxx

Example: AT+TDC=300000. Means set interval to 5 minutes(300 seconds)

¢ Downlink Payload (prefix 0x01):
0x0100012C // Same as AT+TDC=300000

3.2.2 Set Alarm Packet transmission interval

Set alarm packet transmit interval
¢ AT Command:

AT+ATDC=xx.

TrackerD-LS -- LoRaWAN Asset Tracker User Manual - DRAGINO

Example: AT+ATDC=60000 --> Set Alarm Packet Interval to 60 seconds. TrackerD-LS will send every 60 seconds in Alarm mode, Default Value: 60000

¢ Downlink Payload (prefix 0xB1):
0xB1 00 00 3C /1 Same as AT+ATDC=60000

3.2.3 Set Transport Mode Packet transmission interval

Set Transport Mode packet transmit interval
e AT Command:

AT+MTDC=xx.

Example: AT+MTDC=300000 --> Set Transport Mode Packet Interval to 300 seconds. TrackerD-LS will send every 300 seconds in Transport mode,

Default Value: 300000

* Downlink Payload (prefix 0x03):
0x0300012C  // Same as AT+MTDC=3000000

3.2.4 Exit Alarm

Server send downlink command to exit Alarm mode
¢ AT Command: No AT Command
* Downlink Payload (prefix 0x02):

0x0201  // Exit Alarm Mode

3.2.5 Disable/Enable LED flash and buzzer

Disable/Enable LED for position, downlink and uplink
e AT Command:
AT+LON=xx. (Disable (0), Enable (1), default:1)

Example: AT+LON=0 --> Disable LED for position, downlink and uplink.

¢ Downlink Payload (prefix OXAE):
OxAE 00 // Same as AT+LON=0

3.2.6 Disable/Enable Transport Mode

Users can use this feature to enable/disable Transport Mode.
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e AT Command:
AT+INTWK=xx. (Disable (0), Enable (1), default:0)

Example: AT+HINTWK=1 --> Enable Transport Mode.

¢ Downlink Payload (prefix 0xAF):
OXAF 01 // Same as AT+INTWK=1

3.2.7 Set Positioning Mode

SMOD define how TrackerD-LS scan and uplink data:
* AT Command:
AT+SMOD=aa,bb,cc
aa:
* 1: GPS ONLY(Factory Settings): Only get and uplink GPS location info.
bb:
* 0: GPS+ BAT+ State+Tem&Hum
* 1: GPS +BAT State
Example:
AT+SMOD=1,0,0 --> GPS+ BAT+ State+Tem&Hum

AT+SMOD=1,1,0 --> GPS +BAT State

¢ Downlink Payload (prefix 0xA5):
O0xA5010000 // Same as AT+SMOD=1,0,0

3.2.8 Set MAX GPS position time

Set max positioning time, default is 150 seconds. TrackerD-LS will try to get location info within this period. If fail to get position data within this time,
TrackerD-LS will use 000000 for latitude and longitude.

If AT+FTIME=0. The GPS module will be always powered and positioning. This will highly increase the power consumption (up to 50mA). When
AT+FTIME=0, it will improve fix accuracy and shorten the acquire time for next uplink.

e AT Command:
AT+FTIME=xx --> Set to use xx as max fix time.

Example: AT+FTIME=150

* Downlink Payload (prefix 0xAA):

O0xAA 00 96 /1 Set AT+FTIME=150

3.2.9 Set PDOP value for GPS fix accuracy

PDOP(Position Dilution of Precision) filter, TrackerD-LS will only accept GPS data with a lower PDOP value than pre-configure PDOP value. If device can't
get a valid GPS packet within FTIME timeout, it will use the GPS data with lowest PDOP value to server.

A GPS packet with lower PDOP has higher accuracy. PDOP default value is 2.0
* AT Command:

AT+PDOP=2.5 --> SetPDOPto 2.5

¢ Downlink Payload (prefix OxAD):
OXAD 00 0A // Set AT+PDOP=1 (0X0A /10 =1)
OxAD 0019 // Set AT+PDOP=2.5 (0x19/10=2.5)
OxAD 0046 // Set AT+PDOP=7 (0x46 /10 =7)

3.2.10 Disable/Enable the confirmation mode

e AT Command:

AT+CFM=xx
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Example:
AT+CFM=0 --> Disable confirmation

AT+CFM=1 --> Enable confirmation

e Downlink Payload (prefix 0x05):
0x05 01 /1 Same as AT+CFM=1

3.2.11 Auto Send None-ACK messages

TrackerD-LS will wait for ACK for each uplink, If TrackerD-LS doesn't get ACK from the loT server, it will consider the message doesn't arrive server and
store it. TrackerD-LS keeps sending messages in normal periodically. Once TrackerD-LS gets ACK from a server, it will consider the network is ok and
start to send the not-arrive message.

e AT Command: AT+PNACKMD

The default factory setting is 0.

Command Example Function Response:

AT+PNACKMD=1 // Poll None-ACK message OK

e Downlink Command: 0x34

Example: 0x34 01  // Same as AT+PNACKMD=1

3.2.12 Disable/Enable Information printing

Users can use this feature to enable/disable Information printing.
AT Command:

AT+SHOWID=XX // (Disable (0), Enable (1), default:0)

Example: AT+SHOWID=1 --> Enable Information printing.

3.2.13 Get or Set Eight Channels Mode, only for us915, AU915

The Channels Mode in the LORAWAN LMIC library is from 0 ~ 7. When CHE = 8, 72 channels will be accessible to the network.
AT Command:

AT+CHE=1 // set one channels mode

Downlink Payload:0X24

Example: 0x24 01 // Same as AT+CHE=1

3.2.14 Get or Set Threshold for motion detect

User can set the motion detect thredhold for transportation mode. The smaller the value, the more sensitivity to trigger a motion event.
AT Command:

AT+PT=xx

Example:

AT+PT=14 --> Set to detect car motion.

AT+PT=41 --> setto detect walk motion.

Downlink Payload:0xB4
0xB4 14 // Same as AT+PT=14

3.2.15 Set AT command window time

AT command window time setting, customers can set the required time according to their own operation mode.The unit is second.

AT Command:
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AT+ATST=XX

Example:
AT+ATST=15 --> Set the time to 15 seconds
Downlink Payload:0XB5

0xB5 OF // Same as AT+ATST=15

3.2.16 Set the stepmeter mode

After setting the step counting mode, it cannot be interrupted by motion. This mode is very power consuming. Used on some special occasions.
AT Command:

AT+PM=xx

Example:

AT+PM=1 --> Turn on step counting mode

AT+PM=0 --> Turn OFF step counting mode

Downlink Payload:0XB6

0xB6 01 // Same as AT+PM=1

4. Upload Firmware

4.1 Firmware Change Log

See this link (https://github.com/dragino/TrackerD-LS)

4.2 How to upgrade firmware

User can use the TrackerD-LS's USB port to upgrade firmware into it. The hardware connection for upgrade firmware is as below:

Step1: Connect TrackerD-LS and PC via USB cable shipped with TrackerD-LS.

||,||

|

. p pll.- lvl._ |
i k[ |

Step2: Install CH9102 driver in the PC.

After installation of the driver and plug in TrackerD-LS, user should be able to see com port in PC's device manager.
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Step3: Download and Install Flash Tool: https://www.espressif.com.cn/en/support/download/other-tools?keys=Flash%2BDownload%2BTools
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(https://www.espressif.com.cn/en/support/download/other-tools?keys=Flash%2BDownload%2BTools)

Step4: Run Flash Download Tool and configure chip type to ESP32

» UEEEER » Data (D) » flash download ool 3.9.2

o )

bin
configure
dl temp
doc

logs

| ¥ flash_download_tool 3.9.2

' DOWN..

chipType:

workMode:

loadMode:

Step5: Select the firmware file (.bin format), com port and proper SPI configure. Clink Start. Bin file location:

uart

OK

ESP32

develop

https://github.com/dragino/TrackerD/releases (https://github.com/dragino/TrackerD/releases)

Users need to use below files:

boot_app0.bin @0e000

US915.bin @ 0x10000(Select the bin file of the frequency band you need)
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|87 ESP32 FLASH DOWNLOAD TOOL V3.9.3 - (] 4
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@ Oxe000
2B 0A10000] |
@ 08000
= i@ G000 |
[J set-EEPROM\TrackerD-reset-eeprom.bin w @ Ox10000
[[] WTrackerD-reset-eeprom.bootloader.bin @ Ox1000
[ Wh\TrackerD-reset-eeprom.partitions.bin @  OxB000
0 @
SPIFlashConfig
SPI SPEED- SPI MODE Detectedinfo
@ DoNotChgBin A

Q40MHz O QIo
(O267MHz (0 QOUT
Oaom OO
O BOMHz (D DOUT Default
(O FASTRD

| LockSettings

DownloadPanel 1

START STOR ERASE % b COM1 -

Beaiiiomi.
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After upgrade finish, it will show finish as below:

| SPIDownload |
. @
L@
=~ [
- “. . @
[} C\Users\18457\Desktop\Reset-EEPROM! .. @
[l C\Users\18457\Desktop\Reset-EEPROM ... @
[[] CAUsers\18457\Desktop\Reset-EEPRONMY .. @
0 - @
SPIFlashConfig
SP1 SPEED SPI MODE ) Detectedinfo
8 DoNotChgBin flash vendor: &
O 40MHz [@]e]le] .
L . C8h : GD
| LockSettings
(J267MHz (O QOUT flash devlD:

i
Caamte. (IO DI QUAD;32Mbit

Default

(2 B0MHz O pout crystal:
40 Mh
() FASTRD =
v
SIS0 AP: 4C752596ECET STA: 4C752596ECED a

START STOP ERASE G s ]

BAUD: 115200 “

I

5. Developer Guide
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5.1 Compile Source Code

5.1.1 Set up ARDUINO compile environment
* Download the latest Arduino software (IDE) from the Arduino official website: https://www.arduino.cc/en/Main/Software
(https://www.arduino.cc/en/Main/Software)
Install IDE on PC, open and click File --> Preference, add the following URL: https://dl.espressif.com/dl/package_esp32_index.json

(https://links.jianshu.com/go?to=https%3A%2F%2Fdl.espressif.com%2FdI%2Fpackage_esp32_index.json)

Preferences P4

Settings Network

Sketchbook location:

C:\Users\96124\Documents\Arduino Browse
Editor language: |English (English) ~| (requires restart of Arduino)
Editor font size: 13

Interface scale: [~]Automatic 100 2% (requires restart of Arduine)

Thene: Default theme {requires restart of Arduino)

Show verbose cutput during: Eﬁconpilation upload

Compiler warnings: None b

[Ipisplay line nusbers [[)Enable Code Folding

[#]verify code after upload [Juse external editor

[“lCheck for updates on startup [l save when verifying or uploading

[Juse accessibility features

Additional Boards Manager URLs: lhltps ://dl. espressif. com/dl/package_esp32_index. json f:.ll
More preferences can be edited directly in the fil
C:\Users\96124\AppData\Local \Arduinel3\preferences, txt

0K Cancel
¢ Go to tools --> Boards --> Boards Manager, find the esp32 information and install it.
@ Boards Manager X
Type (All ~ espS;’i
;-33932 A
by Espressif Systems
Boards included in this package:
ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.
Mare Info
L
Close

5.1.2 Build the development environment

1. Download and install arduino IDE

https://www.arduino.cn/thread-5838-1-1.html (https://links.jianshu.com/go?to=https%3A%2F%2Fwww.arduino.cn%2Fthread-5838-1-1.html)

2. Download the ESP32 development package in the arduino IDE
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| @ TrackerD | Arduino 1.8.20 Hourly Build 2022/04/25 0... — (] X

' File Edit Sketch Tools Help

MNew Ctrl+N

Open.. Cirl+0O

Open Recent A
Sketchbook b
Examples >;:tien.h"
Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P £000000001
Print Ctrl+P

' address is Ox19.

L Preferences B S

fccelerometer range

Quuit Cirl+Q

T OO CUmMp I G

C bool os run flag = fa
_JOINED flag = 0;
fent flag = 07

turn_interrupts = 07
int interrupts count = 0;

cond - 1, 10, 23,

2
=2, 4, 8, l6g

Arduino ¥

Input: https://dl.espressif.com/dl/package_esp32_index.json (https://dl.espressif.com/dl/package_esp32_index.json)

Preferences
Settings Network

Sketchbook location:

|C:\Users\18457\Document s\ Ar duinol

Erowsze
Editor language: English (English) w (requires restart of Arduine)
Editor font size: 12
Interface seale: aAutounatic 1100 :'Wl (requires restart of Arduine)
Theme Default theme - | (‘requires restart of Arduine)
Show verbose output during: [ compilation [ upload
Compiler warnings: Hone ~
|:|Display line mmbers |:| Enahle Code Folding
B verify code after upload [ Use external editor
ﬂCheck for updates on startup nSa\:e when \rerifying ar upload]'.ng
[ Use accessibility features
bdditional Boards Manager URLs: |https://dl. espressif. com/dl/package_esp32_index. json ﬁ I
More preferences ean be sdited directly in the file
C:\Users\18457\AppData\Local \drduino15\preferences. txt
(edit only when #rduine is not runming)

0K Cancel

Restart the IDE after the addition is complete, then:
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@ TrackerD | Arduino 1.8.20 Hourly Build 2022/04/25 09:33

File Edit Sketch Teols Help

Auto Format Curl+T
Archive Sketch

Fix Encoding & Reload

Manage Libraries... Crrl+Shift+1

Serial Monitor Ctrl+Shift+ M

Serial Plotter Corl+Shift+L
: WIFI101 / WIiFiNINA Firmware Updater
: d: “A 'm_
i

0 | ® Arduine Yin

Get Board Info Arduing Uno

Programemer: "AVRISE mkll” { Afdufno Duemilanowve or Diecimila

Burn Bootloader liing, Natio

LSS o ;| Arduino Mega or Mega 2560

| og_run flag
- oa_JOINED flag = 0:
let fent_flag = 02

int turn_interrupts = 0; Arduing Leonards ETH
int lNTerrupts count = 0;
. interrupts_flag
long buzzerlast = OUL:

Arduino Mega ADK

Arduino Leonardo

Arduine Micro

Arduino Esplora

ng Exit_Alarm = OUL: Arduino Mini
Arduino Ethernat
long slsep_last = OUL: Ardusing o
¢ char rxDaca([maxExSize]=[0}: )
hw_timer T * timer Arduino BT
bW Timer € ¢ timerl = : LilyPad Arduine USE
iatils Semaphorefiandle U timerSemaphore; LilyPad Arduino

SemaphorsHandls © timerfemaphorel:

the LM Arduine Pro or Pro Mini

e arsuctuse during DespSleep

RIC_DATA_ATTR Imic_t RIC_LMIC: Arduino NG or alder
RIC_DATA ATTR int button =0 Arduino Robot Cortrol
RIC_DATA_ATTR int butten_Countl = 0f

Arduine Robot Motor
Arduine Gemma

Adafruit Circuit Playground
Arduino Yin Mini

Arduine Industrial 101

1 oa_gerthAstEul (ul_t* baf} [ sys.LORR GEtAEUL (buf) ;]

1 os_getDevEul (ul_t* buf) { 5va.LORA_GetDEUL (bul) ;)

1 oa_getDevEey (ul_t* bof) | 3ys.LORR_GECREEY (Buf) !} Linino One
Arduino Uno WiFi
static vold LORA BxData| uintd_t *AppDate,uinti_t AppData_Len);
@ Boards Manager »

Twpe guhll v .

Arduine AVR Boards

Built-In by Arduino version 1.8.3 INSTALLED

Boards included in this package:

Arduino Yin, Arduino Uno, Arduino Uno Mini, Arduino Uno WiFi, Arduino Diecimila, Arduino Nano, Arduino Mega, Arduino
MegaADK, Arduino Leonarde, Arduino Leonardo Ethernet, Arduine Micro, Arduino Esplora, Arduine Mini, Arduino Ethernet,
Arduino Fio, Arduino BT, Arduino LilyPadUSE, Arduinc Lilypad, Arduine Pro, Arduing ATMegaNG, Arduino Robot Control, Arduino
Robot Motor, Arduino Gemma, Adafruit Circuit Playground, Arduine ¥in Mini, Arduine Industrial 101, Linino One.

COnline Help

More Infe

esp32

by Espressif Systems

Boards included in this package:

ESPRZ Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP22.
More Info

Inztall

Close

Note: Currently version 1.04 is almost impossible to download, you can choose version 1.03.

Don't quit halfway.~! If you quit halfway, there is a high probability that it will freeze, and you will need to download again next time. (If you

click to continue downloading, an error will be reported after completion)

Then enter a long waiting process. If you don't want to wait, you can go to the Internet to download directly, and then import:

Methods as below:

1. Download: https://github.com/dragino/TrackerD/releases/tag/v1.4.4 (https://github.com/dragino/TrackerD/releases/tag/v1.4.4)

2. Find the arduino installation path, hardware — create a new espressif folder — create a new esp32 folder, unzip the compressed package here.

Find the path of SP32 installation, find the file as shown in Figure 1, and change the SPI pin to the shown in Figure 2.
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m > EEEEE > DATAT (D > arduin

B companent.mk
INTRIBUTIN

B Kconfig.projbu

B LICENSEmd

W Makefile.projbuild

i dist

B =sptool

BB mklittlefs

B piffs

= partitions

i esp-elf

i =dk

B «tensa-esp32-elf

.):tensa e

¢ espota.exe

espota.py

il get.exe

get.py

atformio-build.py

platformio-build-esp

TrackerD-LS -- LoRaWAN Asset Tracker User Manual - DRAGINO

> hardware > espif » &

Note: This step requires a python environment

Either way, in the end:

The final effect is to open the arduino and you can see the esp32
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@ TrackerD | Arduine 1.8.20 Hourly Build 2022/04/25 0%:33
Eile Edit Sketch Tools Help

Auto Format Crl+T
Archive Sketch

TrackerD Fix Encoding & Reload

ing Manage Libraries... Ctrl +Shift+1
Senal Monitor Ctrl+Shift+M
Serial Plotter Ctrl + Shift+L

WIF101 f WiFMNINA Frmware Updater

32 PICO-D4"
Upload Speed: "921600" 3 Arduino AVR Boards 3
Partition Scheme: “No OTA (Large APP)™

Boards Manager...

ESP32C3 Dev Module
ESP3252 Dev Module
ESP32 Dev Module
ol o Get Board Info ESP32 Wrover Module

Tore Debug Level: 'None"

og_JOINE

Programmer »
fent flag . Burn Bootioader ESP3252 Native USE
tirn interropoy = Uy ESP32 Wrover Kit (all versions)

interrupts_count = 07 UM TingBICO
erlast = O0L: UM Feathers2
ng Exit Alarm = OUL; LM Feathers2 Meo
LiM TinyS2
g sleep_last = OUL;
.atlc char rxData[mazRxSize]={0}: 5.0t Uktra v1
hw Timer € ¢ timer = micres2
hw_timer © * timerl = L; MachBit
ol = SemephorcHandle t timerSemephore;
SemaphorsHandle © TimerSemaphorel: Tuits |6 Nade
TTGO LoRa32-0OLED V1
TGO T1

TTGO T7 V1.3 Minid2

TTEO T7 V14 Mini32

TTGO T-O1 PLUS RISC-V ESP32-C3
id s getArtEui (ul vt buf) [ sys.LORA GetAEUI {buf):) ¥inaBox CW02

SparkFun ESP32 Thing

SparkFun ESP32 Thing Plus

vold os_getBeviey (ul_c! buf) [ sys.LORA_GethKEY(buf);] SparkFun ESP32-52 Thing Plus
SparkFun ESP32 MicreMaod

vold ca_getDevEui {ul_t* buf) | ays.LORA GetDEUI{buf};)

vold LORA RxData( wintd t *AppData,uints t Applata Len):
SparkFun LoRa Gateway 1-Channel

gps_send {v2 i
device start(void): u-blox MINA-W1D series (ESP32)
ALirn_star £ Widara AR
ays_sleep "
i Blate ArhLE Ve Electronic SweetPeas - ESP320
MNana32
LOUN D32

LOLIN D32 PRO

WEMOS LOLINZ2

WEMOS LOLIN3Z Lite

Dongsen Tech Pocket 32

Welos WiFi&Blustooth Battery
v

¢ Arduino > hardware *> esp * arduino-esp32-master > variants > pico32

N ER fERrEEA
B pins_arduino.h 2021/12,

Figure1
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g DM\Arduino\hardware\esp\arduino-esp32-master\variants\pico32\pins_arduino.h - Notepad++

) E|EE BRES) MANV) &BEN) B0 =EM IR©O) &=mM)

EAR) WHP) EOW) ?

EAHBERLE s by ax EBE 1 ERElce «EMNNE
pins_arduine. hﬂ]

4

=~} @&y iLn

=51

o e

=

i
L I T ) Y SN S e T S ]

el
o

¥ ]

oy Lo W RS

~}

P 6 o B % T o TRE T o & T T Y o T R

o

finclude <stdint.h>

tdefine
fdefine

fdefine

fdefine
fdefine
fdefine

static
static

static
static

/{stati

/{stati
//stati
//atati

static
static
static

static

EXTERNAL NUM INTERRUPTS 16
NUM DIGITAL PINS
NUM ANATOGE INPUTS

40
16

analogInputToDigitalPin(p)

digitalPinToInterrupt (p)

digitalPinHasEPWM{p)

const
const

const
const

c const
c const
c const
c const

const
const
const
const

uint8 t TX =
uint8 t BRX

uint8 t SDA
uint8 t SCL =

uint8 t 28

uintB t
uint8 t 3CE

uint8 t 83
uintB t MOST
uint8 t MISO

uint8 & SCK

uintB_t MOSI
MISO

18;

Figure2

(((p)<20) 2 {esp32 adc2gpioc[(p)]):-1)
(((p)=<40)2(p):-1)
(p < 34)

* Download the latest TrackerD-LS from the dragino github: https://github.com/dragino/TrackerD-LS

(https://github.com/dragino/TrackerD)

Put the Library in the TrackerD-LS directory into the libraries file in the Arduino directory:

» Data(D:) > Arduine > libraries

= 7

Adafruit_Circuit_Playground

arduino-Imic

Bridge
Esplora

Ethernet
Firmata

GSM

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot Motor
RobotiRremote
SD

Servo
SpacebrewYun
Stepper
Temboo

TFT

5.2 Source Code

Erdal]

2021/12/23 14:35
2022/9/19 17:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
202112423 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35
2021/12/23 14:35

* Open the example in the TrackerD-LS file, please select the correct port in the IDE, as shown below:
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I
@ TrackerD | Arduing 1.8.18 = =] X
File Edit Sketch Tools Help

Auto Format Crrl+T
Archive Sketch

Fix Encoding & Reload

Manage Libraries... Carl+Shift+l
Serial Monitor Cirl+Shift+M
Sarial Plotter Ctrl+Shift+L

WiFi 101 f WIFiNINA Firmware Updater

Board: "ESP32 PICO-D4" »
Upload Speed: "921600" >
Partition Scheme: "Defauit”
Core Debug Level: *None®

Port 3 serial -

Get Board Info CoM29 *
COM30

Programmer 3

* Click to upload

@ TrackerD | Arduing 1.8.18 — [m) W
File Edit Sketch Tools Help

HIGH_RESOLUTION
maxfxSize 28
EXTI_PIN o

LIS3DH myIMU{0x19) ¢
1 sampleRate = 17

accelRange = 2

interrupts_flag
buzrerlast

7 Exit_Alarm

oY i Y ArTE, -

* Check the result, if the upload is successful, as shown below, open the serial port to view the data
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6. FAQ

6.1 How to change the LoRa Frequency Bands/Region?

User can follow the introduction for how to upgrade image. When download the images, choose the required image file for download.

6.2 What is the pin mapping for the USB program cable?

TrackerD-LS -- LoRaWAN Asset Tracker User Manual - DRAGINO

rsti0xl (POWERON_RESET) boot:0x13 (SPI_FAST_FLASH_B0OT)

configsip: 188777542, SPIWP:Oxee
(00, q_tirv: 0x00, d_drv:0x00, c50_drv:0x00, hd_drv: 000, wp_drv:0x00

clk_drv:n
noce:D

clock divil

d:Qu3fff030, len:1284

% Toad:0x40076000, 1en:12826

Toad:0x50080400, 1en: 3032
entry Oxd(0805ed
wakebp was not caused by deep sleep: 0
T0C : 1200000

T19: EV_J0INING
427515 EV_THSTART

49057: Twone, freqsBEA100000, Tens23, ST,

start single rx: rm‘r:t_i:s: 4
4056 RIPODE_SINGLE, freqeB6SL00000, SF<7, Bw=l25, CR=4/5, It)

55 f=-6l

370027: setup channel, idus3,

70032: Setup channel, .
channe], 1dus$
3701042 Setup chamnel,

170036:

370353: Setup channe]
3706112 EV_JOINED

« 4337582 upLimkCoumter

EV_TASTART

440033: TMODE, freg=868500000, lens20, SFe7
M start single ru: now-rutine: 3

o Tdx

=

0
eq=B67 300000
q=BE7T00000
eq=BE7 00000

Buel25, CRed/5, IHeD

o Bu=115, CRed/5, IH=D

754732 RIMODE_SINGLE, frequB68500000, SFe7, Bual2S, Ched/5, IHed

s

start single ra: now-rutise: 3
BI6081: RIMDDE_SINGLE, freqe869525000, SF=l2, Bwel2§, CRed/S, IHeD

376

833401: Ev_TNCOMPLETE (incTudes waitiing for RX windows)

Enter sleep mode

ratimeout: entry; 737755 ratime: 7347 entry-ratime: 3031 now-entry: 4 ratime-taend: 3111
26

riimeout: entry: 833381 ratime: 816574 entry-ratime: 16407 mow-entry: & ratise-txend: 37

Al2 All A10 A9 A8 A7 A6 A5 A4 A3 A2 Al
GND RX2+| |RX2-| |VBUS| |SBUl D- D+ CCl VBUS| | TX1- TX1+ GND
GND TX2+ | | TX2- | |VBUS||VCONN SBUZ| |VBUS| |RX1-| | RX1+ GND
Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 Bl1 B12

Pin Color USB Pin

A4,B4,A9,B9 Red VCC

A7,B7 White D- (N/A)

A6,B6 Green D+(N/A)

A1,B1,A12,B12 Black GND

A5 Purple | MTDC/GOIO13

B5 Blue MTDC/GPIO12

A8 Yellow MTMS/GPIO14

B8 Grey MTDO/GPIO15
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6.3 Notes on using different serial port tools for TrackerD-LS

6.3.1 Serial port utility

ud)H s ’Il.\’,z"‘ e

BORE 8708367: TXMODE, freq=868300008, len=22, SF=7, BW=125, CR=4/5, IH=0

start single rx: now-rxtime: 4

& O UEEn.. (v 1186296: RXMODE_SINGLE, freq=868300000, SF=7, BW=125, CR=4/5, IH=0

EIE 115000 = rxtimeout: entry: 1186824 rxtime: 1186288 entry-rxtime: 536 now-entry: 7 rxtime-
’ txend: 312375

HiBS s v start single rx: now-rxtime: &
1248795: RNMODE_SINGLE, freq=869525000, SF=12, BW=125, CR=4/5, IH=0
AT one =, FXCilmeouc: entry: rEtime entry-rxiime: now-encry: rEtime—
el H ti t try: 1263147 rxti 1248788 entry-rxti 14359 try: 6 rxti

txend: 374875

Bikf 1 = 1263178: EU_TXCOMPLETE {includes waiting for RX windows)
OIS Nome - Enter sleep mode
TDC:1088
R ets Jun 8 2816 BB:22:57
s
; rst:045 (DEEPSLEEP_RESET),boot:0x13 (SPI_FAST_FLASH_BOOT)
© s () Hex configsip: 188777542, SPIVP:Oxee
. clk_drv:0x00,q_dru:0x00,d_drv:0x00,cs8_dry:0xe0,hd_drv:0x00,up_dru: 060
= node:DI0, clock div:1
—_— load:0x3FFFO030,1lenz 1284
|| Bk 1oad:0x40078000,1en:12836
B load:0x40080400,1en:3032
|| SnidE entry Ox400805ey
Wakeup caused by timer
HiginE TDC:1200000
BAT:4002 nU I
o ASCII .i;} Hex start searching for GPS...
(] =B%5 1000 ' as
AT+PT=14

I 1T#

6.3.2 SecureCRT

The default command window of SecureCRT is not displayed. Entering a command requires a complete input of the entire command. You can open the
command window in the view.

Quick Connect >

Protocol: I Serial ~ I

The port may be manually entered or selected from the list.

Part: |COM13 USB-Enhanced-SERIAL CHI: - I

Baud rate: I w I Flow Control
[CJDTR/DSR
Data bits:
& . [CIrTsfcTs
laf2,2 Mone ~ | [OxonxoFF
Stop bits: 1 w

B show quick connect on startup 8 save session
B openinatab

Connect Cancel
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serial-com13 (4) - SecureCRT

Fle Edit [View Options  Transfer Script Tools Window Help

s FoAs¢av ?@
— . .+ Toolbar
|| ¥ serial )
E TERRETTT e Session Tabs
5- |+ Command Window |
- rst:ox! :0x13 (SPI_FAST_FLASH_BOOT)
E ||config: v Connect Bar cp
£ || cTk_dr 0x00,cs0_drv:0x00,hd_drv:0x00,wp_d
% (| mod=: p: v Status Bar
— }oag:g: v Button Bar
oad:0;
load:0: » Session Manager
E.;E.;Epl Themes 4
TDC 10
addr_gj Zoom [
BAT 4. (
start : Window T
Scann‘ir naow | ransparency
Found « Horizontal Scroll Bar
buffte: 917366873120001003bc5-55
buffte: . Vertical Scroll Bar
BLEDAT/ 91736687 3120001003bc5-55
Found Al T
buffte: b e llen o 017366873120000eb55¢5-60
buffte: Full Screen Alt+Enter
BLEDAT 017366873120000eb55c5-60

Found an iBeacon!
bufftest:2236067977499789696409173668731200010casc5-58
bufftest length:45
BLEDATAZ:2236067977499789696409173668731200010caec5-58
Found an iBeacon!
buffrest:22360679774997896964091736687312000088acc5-70
bufftest Tength:45
BLEDATA4:22360679774997896964091736687312000088acc5-70
Found an iBeacon!
buffrest:223606797749978969640917366873120000eaanc5-89
bufftest length:45
BLEDATAS:223606797749978969640917366873120000eaaec5-89
pevices found: 2%

Scan done!

DATA Length= 225
223606797749978969640017366873120001003bc5-5522360679774997 89696
bmin:-55

bmax:-60

bmax:-58

bmax:-70

bmax: -89
BLEDATAL:223606797749978969640017366873120001003bc5-55
370166: UpLinkCounter = 300

EV_TXSTART

382763: TxMODE, freg=B67200000, len=40, SF=7, BwW=125, CR=4/5, IH
Packet queued

start single rx: now-rxtime: 4

700291: RXMODE_SINGLE, freq=867900000, SF=7, Bw=125, CR=4/5, IH=
Rs51=-74

703403: EV_TXCOMPLETE (includes waiting for RX windows)
Enter sleep mode

Default

Sond corvnands o - : ...-. =

Lead\r

6.3.3 PUTTY
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= FIEE #2 PuTTY Configuration 7 X
v £=:_' (COM [ LPT) Category:
ﬁ USE- Eniinged SERIALEH102 JCORM1A) 1 | (= Session | Basic options for your PuTTY =ession
l_ﬁ USB-Enhanced-SERIAL CHI102 (COM13) Logging il e ot et R b AR
; Bl (=} Teminal o
- - Hebioard Serial line Speed
. - Bell I COM13 || 115200
[ 12 -
0 =il - Features Connection type:
T = Window (JSSH @ Seral (O)Cther:  Telnet ~
O == - Appearance
> ANEDEE Beha\tio.ur Load. save or delete & stored session
| EhgE | + ;:2:?;::” Saved Sessions
| glkt=c s [ ; :
i FE. dUiEEiEEsEE (=} Connection | Default Settings W e
) smin=Esgs - Data
- e i - Proxy Save
§ EmEasmRE s
> O PIEIEERR - Serial Delcte
i EHiEE - Telnet |
¥ STEEE - Rlogn
N — - SUPDUP Close window on exit:
iy SiHE T (O Mways (O Never ) Only on clean exit
> @ BB

About Help | Open Cancel

Since putty does not have a command window, you need to fill in the complete command externally, and then copy it to putty.The information copied
outside can be pasted by right-clicking the mouse in putty.

EP COM13 - PuTTY — ] *

6.4 How to modify source code to compile different frequency band bin file?

Important: Developer MUST follow the Arduino Environment Instruction exactly include change the SPI pin mappings.
See : Set Up Arduino Compile Environment for TrackerD-LS.

1. When compiling the frequency band, you need to find LMIC_PROJECT_CONFIG.H file.

§ » Data(D:) * Arduino * libraries * arduino-lmic > project config v | ) e

m

Imic_project_config.h 2022/11/4 15:19 CJ/C++ Header F..

2. Open LMIC_PROJECT_CONFIG.H, find the corresponding macro definition and open it(AS923_2,AS923_3,AS923_4 except).
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3. Compile the AS923_JP band, please refer to the intention shown

= 1n1cJ:ru;|ect condig. hm“lmhuz' 823 h

1 f{ project-apecific definitiona
2 FG_suBEd 1

3 CFG us915 1

a OFG audl

5 ine CEG_aa%23 1

€ e D’I“_:Cm'_;l CODE IMTC COUNTRY |
9

11 far

12 tdefine CFG =x 1

13

14 $d=fine IMIC DEEUS LEVEL 4

i3 f{#define LMIC_USE_INTERRUPTS
1&

CODE_ JE /% for an923-J0; alsp dofine

CFG as5923

definitions
{/#define CFG _4365 -2
{/#defins CP5 us915 1

2
3
4 /f#defl aufls 1
5

fdefine CTFG a=523 1

!/ #defdl

! CEG_ ko820
g //Edefine

{/#define C
//#define CPE ruBéd 1
11 /f#define CFG mades 1
12 #define CFG_ox1276_radio 1

14 fdefine LMIC_ DEBUG
15 //#define LMIC USE_

LEVEL 2
INTERRUFTE

4. In other frequency bands in AS923, you need to find Lorabase_as923.H, path arduino-Imic \ src \ Imic, as shown in the figure below.

L2 | fdefine LMIC COUNTRY CODE LMIC COUNTRY CODE JF

© Data(Dy) » Arduing * libraries > arduino-lmic > src > Imic

P h

| | Imic_bandplan_kr920.h

[ Imic_bandplan_kz865.h

[ Imic_bandplan_mag&3.h
[ Imic_bandplan_rug&4.h

|| Imic_bandplan_us915.h

|| Imic_channelshuffle.c

W % %

|| Imic_compat.h
|| Imic_compliance.c
| Imic_compliance.h
[ Imic_config_preconditions.h
_" Imic_env.h
B Imic_eu _like.c
|| Imic_eu_like.h
|| Imic_euB68.c
[ Imic_ing66.c
[ Imic_kr920.c
[ Imic_kzB85.c
j Imic_maB69.c
| Imic_ruB64.c
|| Imic_us_like.c
[ Imic_us_like.h
[ Imic_us915.c
[ Imic_util.c
L Imic_utilh
j lorabase.h
|| lorabase as923.h
| lorabase_au915.h
|| lorabase_eu868.h
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1Erams
2021/10/11 11:38
2022/8/26 1748
2022/8/29 15:00
2022/8/259 14:18
2021/10/11 11:38
2021410411 11:38
2021/10/1111:38
2021710011 11:38
2021/10/11 11:38
2022/8/29 15:55
202110411 11:38
2021/10/11 11:38
2021/10/1111:38
2021/10/1111:38
2021/10/11 11:38
2021710411 11:38
2022/8/29 14:35
2022/8/29 16:14
2022/8/29 14:13
2021/10/11 11:38
2021/10/1111:38
2021/10/11 11:38
2021/10/11 11:38
202110411 11:38
2022/8/29 15:46
2022/8/31 10:30
20224972 11:20
2021/10/11 11:38

f* for as%923-JP; alsc define

[$] M BE"Imic”
=i Fih

C/C++ Header F...
C/C++ Header F..,
CJC++ Header F...
C/C++ HeaderF...
C/C++ Header F..

C Source File

C/C++ Header F...

C Source File

C/C++ Header F...
CJC++ Header F...
C/C++ HeaderF...

C Source File

CfC++ Header F.,

C Source File
C Source File
C Source File
C Source File
C Source File
€ Source File

C Source File

CJC++ Header F...

C Source File

C Source File

C/C++ Header F..,
CJC++ Header F...
CJ/C++ Header F...
C/C++ Header F...
CfC++ Header F...

CPG_as523 *+f

4 KB
4 KB
4 KB
4 KB
4 KB
7 KB
S KB
22 KB
5 KB
12 KB
B KE
12 KB
5 KB
14 KB
10 KB
11 KB
10 KB
10 KB
13 KB
15 KB
6 KB
10 KB
10 KB
1 KB
2B KB
G KB
4 KB
4 KB
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H Inic project cordip el =i ]orahase_as'BZS.}Kﬂ|

6.5 Are there example python example for BLE Indoor Positioning?

Operating instructions for BLE indoor positioning
(/xwiki/bin/view/Main/User%20Manual%20for%20LoRaWAN%20End%20Nodes/TrackerD/Example%200f%20BLE%20indoor%20positioning%20python/)

6.6 Can alert mode and transport mode be used together?

Yes, you can also press the panic button to sound the alarm if set to transport mode

7 Trouble Shooting
7.1 TDC s changed to 4294947296 and cause no uplink.

Before firmware v1.4.0: When the Transport Mode is enabled (AT+INTWK=1), the TDC needs to be greater than MTDC, otherwise, TDC setting will
because 4294947296 after wakre up from motion. This bug is fixed in firmware v1.4.1

7.2 Device not able get AT Command or show output after wake up from deep
sleep mode

ESP32 is not able to accept the Interrupt from UART after wake up from deep sleep mode. User need to press the button (one click) and TrackerD-LS
will be able to accept UART command, it there is no action in UART for 15 seconds. it will go to deep sleep mode.

7.3 Problem after Upgrading Firmware

7.3.1 "rst: (0x3 SW_RESET)" and Continue Restart after upgrading

Error Output
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modezDI0, clock div:1
load:8x3FffA030,1en-1284
load:8x40078000,1enz12836
load:6x400804008,1enz3832
entry Bx400885elL

ets Jun B 2816 88:22:57

rst:0x%3 (SW _RESET),boot:8x13 (SPI_FAST_FLASH_BOOT)

configsip: 188777542, SPIWP:Bxee

clk_drv:8x88,q drv:8x80,d drv:8x88,cs8_drv:8x80,hd_drv:8200,uwp_drv:Bx00
mode:DI0, clock div:1

load:8x3FFfO030,1enz1284

load:8x4A0780008,1en:12836

load:B8x4A0808460,1en-3832

entry Bx:400805ek

ets Jun 8 2816 @8:22:57

rst:8x3 (SW RESET),boot:8x13 (SPI_FAST_FLASH_BOOT)

configsip: 188777542, SPIWP:Oxee

clk_drv:8z0808,q_drv:8z200,d_drv:0:00,csf dru:8x00,hd_drv:0200,up_drv:6x68
modezDI0, clock div:z1

load:8x3FFFfA030,1en-1284

load:8x40078000,1enz12836

load:8x40B8804008,1enz3832

entry Bx400805ek

ets Jun 8 2016 08:22:57

rst:0x%3 (SW _RESET),boot:8x13 (SPI_FAST_FLASH_BOOT)

configsip: 188777542, SPIWP:Bxee

clk_drv:8x88,q drv:8x80,d drv:8x88,cs8_drv:8x88,hd_drv:8z808,uwp_drv:Bx008
mode:DI0, clock diwv:1

load:Bx3FFFA030,1en-1284

load:B8x40078000,1en-12836

load:B8x4A0808460,1en-3832

entry 0x400805ek

Some partition is missed during upgrade, please upgrade below four files as example:

| B ESP32 FLASH DOWNLOAD TOOL V3.9.3 - [} *
SPIDownload
i - @ 0xe000
W@ Ox10000
s _ -
B FindareiddTrackearDibostioaderbinl .. @ 0x1000
[J set-EEPROM\TrackerD-reset-eeprom.bin @ Ox10000
[[] WTrackerD-reset-eeprom.bootloader.bin @ Ox1000 I
[ Wh\TrackerD-reset-eeprom.partitions.bin ... @ 0xB8000
{ O L@

SPIFlashConfig

SPI SPEED SPI MODE Detectedinfa
@ DoNotChgBin

O4mMHz OQIO
O267MHz (O QouT

O2mH: ©DO | CombineBin |

LockSettings

()80MHz (O DOUT Default
| (O FASTRD
| ‘Downloadﬂanel 1
coM: | w
START sTOR ERASE |comiz v
BAUD: 115200 o

7.3.2 TrackerD-LS's led light is always GREEN on after upgrading

It is because the partitions are different when upgrading versions above 1.4.1, and a new partition file needs to be added. Please refer to the operation
steps in chapter 7.3.1
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7.3.3 "flash read err" after upgrade firmware

Error shows below, user might erase the entire flash include u-boot partition which cause this issue.

z B =Px13 (SPI_FAST_FLASH_BOOT)
flash read err, 18008

ets_main.c 371

ets Jun 8 2016 00:22:57

rst:Bx18 (RTCWDT_RTC_RESET) ,boot:8x13 (SPI_FAST_FLASH_BOOT)
flash read err, 1000

ets_main.c 371

ets Jun 8 2816 00:22:57

rst:@x18 (RTCWDT_RTC_RESET) ,boot:8x13 (SPI_FAST_FLASH BOOT)
flash read err, 1008

ets_main.c 371

ets Jun 8 2816 00:22:57

rst:@x10 (RTCWDT_RTC_RESET) ,boot:8x13 (SPI_FAST_FLASH_EOOT)
flash read err, 1888

ets main.c 371

ets Jun 8 2816 00:22:57

rst:@x10 (RTCWDT_RTC_RESET),boot:0x13 (SPI_FAST_FLASH_BOOT)
flash read err, 1008

ets_main.c 371

ets Jun 8§ 2816 00:22:57

rst:Bx10 (RTCUDT_RTC_RESET),boot:8x13 (SPI_FAST_FLASH_BOOT)
flash read err, 1008

ets_main.c 371

ets Jun 8 2816 00:22:57

rst:0x10 (RTCWDT_RTC_RESET),boot:Bx13 (SPI_FAST_FLASH_BOOT)
flash read err, 1000
ets_main.c 371

User need to upgrade again with below four files to solve this issue.

i BT ESP32 FLASH DOWNLOAD TOOL V3.9.3 - ] *
SPiDownload |
B \D: . @ Oxel00
By . @ O 10000
g . @ 0x8000
[] set-EEPROM\TrackerD-reset-eeprom.bin .. @ Ox10000
[[] NTrackerD-reset-eeprom.bootloaderbin .. @ Ox1000
[ Wh\TrackerD-reset-eeprom.partitions.bin .. @ 0xB8000
O L@
| SPIFlashConfig
SPI SPEED SPI MODE Detectedinfo
B DoNotChgBin A

O4MHz O Qo

O267MHz (O QouT

om0

() BOMHz CypouT Default
(JFASTRD

LockSettings

DownloadPanel 1

IDLE -

START STOP ERASE ¥ COMi13 -

BAUD: 115200 ~

Figure 2

7.3.4 "Device Key become ff ff ff ff ff ff ff ff " after upgrade firmware

User might erase the entire flash include keys and default settings which cause this issue.

After the upgrade is completed, enter AT+CFG as shown in the figure below.
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198285 1ANUPE, TPEYSYBdfO0OBY, LEN=Z4, dF=18, BW=1£2, LE=3#/>, LH=Y
AT+MODEL=TrackerD ,v1.%.2

AT+DEUI=FFf £f £F £f £F FF FF FF

AT+APPEUI=Ff £f £F £F FF FF FF FF

AT+APPKEY=ff £f £f £f £F FF FF FF FF FF FF FF FF FF FF FF
AT+DADDR=FFFFFFFf

AT+NWKSKEY=Ff £F £f £F FF FF FF fF FF FF FF FF FF FF FF FF
AT+APPSKEY=Ff £f £f £f FF FFf FF fFf FF FF FF FF FF FF FF FF
AT+ADR=8

AT+DR=255

AT+TXP=255

AT+SHOD=255 ,255,255

AT+TDC=4294967295

AT+MTDC=4294967295

AT+ATDC=4294967295

AT+FTIME=4294967295

AT+INTWK=255

AT+LON=255

AT+CHE=255

AT+HMEA353=255

AT+HMEA88G6=255

AT+CFH=255

AT+PHNACKHD=255

AT+PDOP=255.08

AT+DWELLT=255

AT+SHOWID=8

AT+BLEHASK=

AT+wifiMASK=

0K

Please AT+FDR which will reset all settings to factory settings. , and then input the following keys by the information on the label.
After AT+FDR. please set

e AT+PDOP=7

* AT+FTIME=180000
Example:
AT+PDOP=7.00
AT+FTIME=180
AT+DEUI=70B3D57ED0053981
AT+APPEUI=D23345667BCBCCAF
AT+APPKEY=F402A1A7A350445A7CD2DEA95511BFA1
AT+DADDR=260b4dce (no need for OTAA)
AT+NWKSKEY=71cb7672441f573a53d4f34d307fc61d ( no need for OTAA)
AT+APPSKEY=dacce2299ecd97a73ee3f80b5a46a559 ( no need for OTAA)

7.4 When positioning, it will restart or the PDOP setting is unsuccessful

Please download version 1.4.2 again

7.5 How to deal with unsuccessful GPS positioning?

1) Make Sure the device is in Open Area where can see the sky.
2) Set PDOP to a higher value.
* AT+PDOP=2 (can be positioned precisely.)
* AT+PDOP=7 (Quickly locate in open spaces)
* AT+PDOP=14.7 (Positioning can be acquired in complex environments)

Please refer to this link on how to set up PDOP

7.6 When upgrading the firmware, the data is not completely erased, and the
information does not return to normal after multiple resets

When upgrading, use the erase button to upgrade
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| |87 ESP32 FLASH DOWNLOAD TOOL V3.9.3 - [} *
| sPiDowniosd |
- @ Oxel00
- @ 010000
. @  OxBO00
@ 0x1000
[J set-EEPROM\TrackerD-reset-eeprom.bin @ Ox10000
[[] WTrackerD-reset-eeprom.bootloader.bin @ Ox1000
[ Wh\TrackerD-reset-eeprom.partitions.bin e @ 0x8000
0 . @
SPIFlashConfig
SPI SPEED- SPI MODE Detectedinfo
@ DoNotChgBin A

Q40MHz O QIo
(O267MHz (0 QOUT
Oaom OO
O BOMHz (D DOUT Default
(O FASTRD

LockSettings

DownloadPanel 1

START STOR ERASE e CoMi -

BAGE= | 115200 =

The parameters are displayed abnormally and cannot be fixed using AT+FDR
[17:10:39. 865] AT+CFG

[17:10:39. 874] AT+NODEL=TrackerD ,v1.4.3

[17:10:39. 877] AT+DEUI=£f £f £f £f £f £f £ aa

[17:10:39, 877] AT+APPEUI=ff ff ff ff ff ff ff aa

[17:10:39. 8371 AT+APPEEY=ff £f £f £f £f £f £f £f £f £f £f £f £f £f £f 2a
[17:10:39. 887] AT+DADDR=260b5151

[17:10:39, 887] AT+NVESKEY=a9 b5 £6 84 dd4 26 Ta b0 Ge a3 b7 26 31 7f 3d 4f
[17:10:39. 896] AT+APPSKEY=fd a0 3d c0 69 <3 60 de 12 fb 30 5f 90 &9 b4 Bf
[17:10:35. 906] AT+ADR=0

[17:10:389, 906] AT+DR=255

[17:10:39, 906] AT+THP=255

[17:10:39, 906] AT+3MOD=1,0,0

[17:10:38, 006] AT+TDC=60

[17:10:39. 906] AT+NTDC=4204967205

[17:10:39. G06] AT+ATDC=4204567205

[17:10:39. 917] AT+FTINE=1E0000

[17:10:38. 917] AT+INTWE=255

[17:10:35, 917] AT+LON=255

[17:10:39. 917] AT+CHE=255

[17:10:39.917] AT+NMEARS3=255

[17:10:39.917] AT+NMEABS6=255

[17:10:39.917] AT+CFM=255

[17:10:39. 917] AT+PNACKEND=255

[17:10:39. 920] AT+PDOP=7. 00

[17:10:39. 926] AT+DVWELLT=255

[17:10:33.926] AT+SHOWID=0

M7=1n:20 09RT ATLRIANACK=

Please upgrade these four files,link (The boot_appO file is in the version folder you need)
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| W ESP32 FLASH DOWNLOAD TOOL V3.9.3 - O X |
| SPIDownload |
@ srewidd\Firmware vi4d\boot appObin .. @ 0xe000
[ rmwarewvi 44\ Firmware v1.4.4U5915.bin .. @ 0x10000
[C] ®\Firmware v1.4d\TrackerD.partitions.bin .. @ 0x8000
] Firmware v1.4.4\TrackerD.bootloaderbin .. @ 0x1000
. @ [OXI0006%
. @ [OEO00N
- @ [0HB000NN
@
‘SPIFlashConfig
SPI SPEED SPI MODE Detectedinfo
@ DoNotChgBin flash vendor: &
0 40MHz [@]e]le] .
; Cgh : GD
LockSettings
(0)267MHz (O QOUT flash deviD:
4016h
Qeonue || QGDID QUAD:32Mbit
O80MHz (O DOUT Default crystal
40 Mhz

(O FASTRD

DownloadPanel 1

(SRS s M AP: 4C752596ECET STA: 4C752596ECED a
*m BT: 4C752596ECE2 ETHERNET: 4C752596ECE3
G

v

START STOP ERASE Sy cOMS -

— BAUD: 115200 e

Reboot information after upgrade

[11:00:27.377] ets Jun 8 2016 00:22:57

[11:00:27. 380]

[11:00:27. 380] rst:0xc (SW_CPU_RESET),boot:0x13 (SPI_FAST FLASH BOOT)
[11:00:27.390] configsip: 188777542, SPIVP:0xee

[11:00:27. 390] clk_drv:0x00, q_drv:0x00, d_drv:0x00, cs0_drv:0x00, hd_drv:
0x00, wp_drv :0x00

[11:00:27. 390] mode:DIO0, clock div:l

[11:00:27. 401] load:0x3£££0030, len:1284

[11;00:27. 401] load:0x40078000, leri: 12836

[11:00:27. 401] 1oad:0x40080400, len:3032

[11:00:27. 401] entry 0x400805e4

[11:00:27. 562] Wakeup was not caused by deep sleep: 0

[11:00:27.589] sys.alarm:0

[11:00:27.591] gps_start:l

[11:00:27.5981] gps_count:0

[11:00:27.591] TDC: 1200000

[11:00:27.591] addr_gps_write:(

[11:00:27.591] BAT:4.00 V

[11:00:27.591] BAT:4.00 ¥V

[11:00:27.55%1] Packet queued

[11:00:27.591] 3619: EV_JOINING

[11:00:31. 254] 233218: UpLinkCounter = 0

[11:00:31. 360] TX on freq: 868.5MHz LMIC.datarate: 5 LMNIC. txpow: 14
[11:00:31. 371] Received nack

[11:00:31. 371] EV_TXSTART

[11:00:31. 371] 239568; TXMODE, freq=868500000, len=23, SF=7, BY=125,

Use AT+FDR command to reset and then use AT+CFG to check whether the configuration is back to normal
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Uk=4s5, 1H=0
[11:00:332. 060]

[11:00:33. 070]
[11:00:33. 071]
[11:00:33. 071]
[11:00:33. 071]
[11:00:33. 081]
[11:00:33. 081]
[11:00:33. 052]
[11:00:33. 092]
[11:00:33. 101]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:33. 102]
[11:00:36. 420]
[11:00:36. 422]
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ATHCFG

AT+MODEL=LGT22 ,+1.0.0

AT+HOD=0

AT+5MOD=1

AT+DEUI=ff ff ff ff £f ff ff ff

AT+APFEUT=ff £f ff ff ff ff ff £f

AT+APPEEY=ff £f ff ff £f ff £f £f ff £f ff £f ff ff £f ff
AT+DADDE=2608b913

AT+NWESEEY=ga B9 a8 59 d2 fa 15 658 44 da de Td 06 42 &2 1d
AT+APPSEEY=c8 22 d2 b8 19 11 ad 22 80 8a 85 2a ds 15 62 1f
AT+ADR=1

AT+DR=0

AT+THP=0

AT+TDC=1200000

AT+FTINE=180000

AT+LON=1

AT+CHE=0

AT+FRANE=0

DK

start single rx: now-rxtime: 4
555819: RMNODE_SINGLE, freq=86RR00000, SF=7, BW=125,

After the parameters return to normal, upgrade to the version you need again

| B ESP32 FLASH DOWNLOAD TOOL V3.9.3 — O >
EriDowniosd |

-] « @ 0xe000

B E . @ 0x10000

@ 5 « @ 0xBOCO

. @ 0x1000

[[J set-EEPROM\TrackerD-reset-eeprom.bin .. @ Ox10000

[[] WTrackerD-reset-eeprom.bootloader.bin .. @ 0x1000

[] WhTrackerD-reset-eeprom.partitions.bin .. @ 0x8000

] . @
SPIFlashConfig

SPI SPEED SPI MODE Detectedinfo

B DoNotChgBin a

DownloadPanel 1

IDLE

Q4MHz Qaqlo
(O267MHz (O QOUT
O20MHz  @DIO
(O)BOMHz (O DOUT Default
(O FASTRD

LockSettings

START STOR

ERASE COM: |COM13 ~

BAUD: 115200 o

At this point, the parameters return to normal after running AT+FDR again
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[11:02:58. 155] AT+CFG
[11:02:58. 165] AT+MODFL=TrackerD ,v1.4.3
[11:02:E8, 166] AT+DEUI=ff ff ff ff ff ff ff ff
[11:02:58. 166] AT+AFPEUI=ff ff ff ff ff ff ff ff
[11:02:58. 176] AT+AFPEEY=ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff
[11:02:58. 176] AT+DADDR=2608basc
[11:02:58. 176] AT+MWESKET=fa 71 cf da 68 7A 6a 62 09 1d 24 50 4o af 29 ad
[11:02:58. 186] AT+APPSEEY=28 6= le 78 2e 96 d6 5d d7 84 87 &7 5e 8 2d 9a
[11:02:58. 198] AT+ADRE=1
[11:02:58. 196] AT+DR=5
[11:02:58. 198] AT+T¥P=1
[11:02:58. 196] AT+SMOD=1,0,0
[11:02:58. 196] AT+TDC=1200000
[11:02:58. 196] AT+MTDC=1280
[11:02:58. 196] AT+ATDC=131073
[11:02:58.206] AT+FTINE=180000
[11:02:58.208] AT+INTWE=0
[11:02:58. 206] AT+LON=32
[11:02:58. 206] AT+CHE=0
[11:02:58.208] AT+NMEA3S3=0
[11:02:58.206] AT+NMEABZG=0
[11:02:58. 2068] AT+CFN=0
[11:02:58. 206] AT+PNACEND=0
[11:02:58.208] AT+PDOF=7.00
[11:02:58. 206] AT+DWELLT=0
[11:02:58.217] AT+SHOWID=0

TR R e R N

7.7 If you encounter the following problems, please upgrade to the latest version

1. Press and hold the red button (more than 5 seconds), and the device and server do not respond.

2. Send some commands through the serial port to prompt an error (Example: AT+SMOD=1,0,1)

7.8 Why when using some serial consoles, only inputting the first string port
console will return "error"?

Need to enter the entire command at once, not a single character.
User can open a command window or copy the entire command to the serial console.

8. Order Info

Part Number: TrackerD-LS-XXX

XXX: The default frequency band
* EU433: Default frequency band EU433
* EU868: Default frequency band EU868
* IN865: Default frequency band IN865
* KR920: Default frequency band KR920
® AS923: Default frequency band AS923
* AU915: Default frequency band AU915

* US915: Default frequency band US915

9. Packing Info

Package Includes:
® TrackerD-LS LoRaWAN Asset Tracker x 1
* Solar charging & program cable x 1
Dimensions and Weight:
* Device Size: mm

* Weight: g
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10. Support

* Support is provided Monday to Friday, from 09:00 to 18:00 GMT+8. Due to different timezones we cannot offer live support. However, your
questions will be answered as soon as possible in the before-mentioned schedule.

* Provide as much information as possible regarding your enquiry (product models, accurately describe your problem and steps to replicate it etc)
and send a mail to support@dragino.com (file:///D:/f37 & iRBAF/LoRa/LTEF/support@dragino.com)

11. Reference

* Firmware in Bin format (https://www.dropbox.com/sh/90i0fvpfs7z25gqb/AACqAy9Y_x_JLkmEW)28CdTxa?dI=0)
¢ Source Code (https://github.com/dragino/TrackerD-LS)

* Hardware Source (https://www.dropbox.com/sh/8cunfpcrxumxb6i/AABs-WIm670VtZDViZXx7V0pa?d|=0)

¥o Tags: Created by Xiaoling (/xwiki/bin/view/XWiki/Xiaoling) on 2023/10/25 17:51

No comments for this page
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