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1. Introduction
1.1 What is PB01 LoRaWAN Push Button

PB0O1 LoRaWAN Push Button is a LoRaWAN wireless device with one push button. Once user push the
button, PBO1 will transfer the signal to loT server via Long Range LoRaWAN wireless protocol. PB01 also
senses the environment temperature & humidity and will also uplink these data to lIoT Server.

PBO01 supports 2 x AAA batteries and works for a long time up to several years*. User can replace the batteries
easily after they are finished.

PBO01 has a built-in speaker, it can pronouns different sound when press button and get reply from server. The
speaker can by disable if user want it.

PBO1 is fully compatible with LoRaWAN v1.0.3 protocol, it can work with standard LoRaWAN gateway.

*Battery life depends how often to send data, please see battery analyzer.

1.2 Features

Wall Attachable.

LoRaWAN v1.0.3 Class A protocol.

1 x push button. Different Color available.

Built-in Temperature & Humidity sensor

Built-in speaker

Frequency Bands: CN470/EU433/KR920/US915/EU868/AS923/AU915
AT Commands to change parameters

Remote configure parameters via LoRaWAN Downlink
Firmware upgradable via program port

Support 2 x AAA LRO3 batteries.

IP Rating: IP52

1.3 Specification

Built-in Temperature Sensor:

* Resolution: 0.01 °C
» Accuracy Tolerance: Typ 0.2 °C
» Long Term Drift: < 0.03 °Cl/yr
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» Operating Range: -10 ~50 °C or -40 ~ 60 °C (depends on battery type, see FAQ)
Built-in Humidity Sensor:

* Resolution: 0.01 %RH

» Accuracy Tolerance: Typ +1.8 %RH

* Long Term Dirift: < 0.2% RH/yr

» Operating Range: 0 ~ 99.0 %RH(no Dew)

1.4 Power Consumption

PBO1 : Idle: 5uA, Transmit: max 110mA

1.5 Storage & Operation Temperature

-10~50 °C or-40 ~ 60 °C (depends on battery type, see FAQ)

1.6 Applications

Smart Buildings & Home Automation
Logistics and Supply Chain Management
Smart Metering

Smart Agriculture

Smart Cities

Smart Factory

2. Operation Mode

2.1 How it work?
Each PBO1 is shipped with a worldwide unique set of LoORaWAN OTAA keys. To use PBO1 in a LoRaWAN
network, user needs to input the OTAA keys in LoORaWAN network server. After this, if PBO1 is under this

LoRaWAN network coverage, PB01 can join the LoRaWAN network and start to transmit sensor data. The default
period for each uplink is 20 minutes.

2.2 How to Activate PB01?

1. Open enclosure from below position.
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2. Insert 2 x AAA LRO3 batteries and the node is activated.
3. Under the above conditions, users can also reactivate the node by long pressing the ACT button.

User can check LED Status to know the working state of PB01.
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2.3 Example to join LoORaWAN network

This section shows an example for how to join the TheThingsNetwork LoRaWAN loT server. Usages with other

LoRaWAN loT servers are of similar procedure.

Assume the LPS8v2 is already set to connect to TTN V3 network . We need to add the PBO1 device in TTN V3

portal.

! e
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PEOT_LoRaWAN Buttan LoRaWAN Galsway

Step 1: Create a device in TTN V3 with the OTAA keys from PB0O1.
Each PBO01 is shipped with a sticker with the default DEV EUI as below:

a

THE THINGS
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Dash Board

Enter these keys in the LoRaWAN Server portal. Below is TTN V3 screen shot:
Create application.
choose to create the device manually.

Add JoinEUI(AppEUI), DevEUI, AppKey.
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Step 2: Use ACT button to activate PB01 and it will auto join to the TTN V3 network. After join success, it will
start to upload sensor data to TTN V3 and user can see in the panel.




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

2.4 Uplink Payload

Uplink payloads include two types: Valid Sensor Value and other status / control command.

« Valid Sensor Value: Use FPORT=2
« Other control command: Use FPORT other than 2.

2.4.1 Uplink FPORT=5, Device Status
Users can get the Device Status uplink through the downlink command:
Downlink: 0x2601
Uplink the device configures with FPORT=5.

sy I o LT [ |

Value Sensor Model  Firmware Version Frequency Band Sub-band BAT




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

Example Payload (FPort=5): 33 [ 01 BF OC DE

Sensor Model: For PB01, this value is 0x35.
Firmware Version: 0x0100, Means: v1.0.0 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 for CN470, AU915,US915. Others are0x00)
BAT: shows the battery voltage for PBO1.
Ex1: 0x0C DE = 3294mV
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2.4.2 Uplink FPORT=2, Real time sensor value

PBO01 will send this uplink after Device Status uplink once join LoRaWAN network successfully. And it will
periodically send this uplink. Default interval is 20 minutes and can be changed.

Uplink uses FPORT=2 and every 20 minutes send one uplink by default.

EETON D (R (R S

Value Battery Sound_ACK Alarm Temperature Humidity
&Sound_key

Example in TTN.

[ ]
L1
-—_l
=
e : =
| ; B

Example Payload (FPort=2): 0C EA 03 01 01 11 02 A8
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Battery:
Check the battery voltage.

« Ex1: OxOCEA = 3306mV
« Ex2: 0x0D08 = 3336mV

Sound_ACK & Sound_key:
Key sound and ACK sound are enabled by default.
+ Example1: 0x03
Sound_ACK: (03>>1) & 0x01=1, OPEN.
Sound_key: 03 & 0x01=1, OPEN.
+ Example2: 0x01
Sound_ACK: (01>>1) & 0x01=0, CLOSE.
Sound_key: 01 & 0x01=1, OPEN.

Alarm:
Key alarm.

* Ex1:0x01 & 0x01=1, TRUE.
« Ex2: 0x00 & 0x01=0, FALSE.

Temperature:

. Examplel: 0x0111/10=27.3°C
. Example2: (OxFFOD-65536)/10=-24.3°C

If payload is: FFOD : (FFOD & 8000 == 1) , temp = (FFOD - 65536)/100 =-24.3°C

(FFOD & 8000 Judge whether the highest bit is 1, when the highest bitis 1, it is negative)
Humidity:
+ Humidity: 0x02A8/10=68.0%

2.4.3 Uplink FPORT=3, Datalog sensor value

PBO01 stores sensor value and user can retrieve these history value via downlink command. The Datalog sensor
value are sent via FPORT=3.




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

Ei

» Each data entry is 11 bytes, to save airtime and battery, PB01 will send max bytes according to the current
DR and Frequency bands.

For example, in US915 band, the max payload for different DR is:

DRO: max is 11 bytes so one entry of data

DR1: max is 53 bytes so devices will upload 4 entries of data (total 44 bytes)
DR2: total payload includes 11 entries of data

DR3: total payload includes 22 entries of data.

PN~

Notice: PB01 will save 178 set of history data, If device doesn’t have any data in the polling time.
Device will uplink 11 bytes of 0.

See more info about the Datalog feature.

2.4.4 Decoderin TTN V3

In LoRaWAN protocol, the uplink payload is HEX format, user need to add a payload formatter/decoder in
LoRaWAN Server to get human friendly string.

In TTN , add formatter as below:
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Please check the decoder from this link: https://github.com/dragino/dragino-end-node-decoder
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2.5 Show data on Datacake

Datacake loT platform provides a human friendly interface to show the sensor data in charts, once we have sensor
data in TTN V3, we can use Datacake to connect to TTN V3 and see the data in Datacake. Below are the steps:

Step 1: Be sure that your device is programmed and properly connected to the LoRaWAN network.

Step 2: Configure your Application to forward data to Datacake you will need to add integration. Go to TTN V3
Console --> Applications --> Integrations --> Add Integrations.

1. Add Datacake:
2. Select default key as Access Key:

3. In Datacake console (https://datacake.co/) , add PBO1:

Please refer to the figure below.

i1l elenza.ic bk il Fl

Cayenne S ruim

Daizy v

Log in to DATACAKE, copy the APl under the account.

W OF|E W

.
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Add LoRaWAN Device
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Visual widgets please read the DATACAKE documentation.
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2.6 Datalog Feature

When user want to retrieve sensor value, he can send a poll command from the loT platform to ask sensor to send
value in the required time slot.

2.6.1 Unix TimeStamp

Unix TimeStamp shows the sampling time of uplink payload. format base on

Size (bytes) 4 1
DeviceTimeAns J2-bit unsigned integer : Seconds Bbits unsigned integer. fractional-
Payload sinca epoch® sacond
in Y8 second sleps

Figure 10 : DeviceTimoAns payload formai

User can get this time from link: https://www.epochconverter.com/ :

For example: if the Unix Timestamp we got is hex 0x60137afd, we can convert it to Decimal: 1611889405. and
then convert to the time: 2021 - Jan -- 29 Friday 03:03:25 (GMT)

= Code Besiti
Ej EpochConvertes i
I;'J‘IE-:“EI B Unbe Timesiamp: Coneer gion Ta 1 Decimal to Hex I
“amnil b i G
- S

S e epoch o human -readahie date snd vies vel

ra e R =i RET
A i .
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2.6.2 Poll sensor value

User can poll sensor value based on timestamps from the server. Below is the downlink command.

Timestamp start and Timestamp end use Unix TimeStamp format as mentioned above. Devices will reply with all

data log during this time period, use the uplink interval.

For example, downlink command

Is to check 2020/12/1 07:40:00 to 2020/12/1 08:40:00's data

31 5FC6 0160

Uplink Internal =5s, means PB01 will send one packet every 5s. range 5~255s.

2.6.3 Datalog Uplink payload

See Uplink FPORT=3, Datalog sensor value

2.7 Button
« ACT button

Long press this button PB01 will reset and join network again.

" "a
- i -
L]

« Alarm button

Press the button PBO1 will immediately uplink data, and alarm is "TRUE".
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2.8 LED Indicator

The PBO01 has a triple color LED which for easy showing different stage.

Hold the ACT green light to rest, then the green flashing node restarts, the blue flashing once upon request for
network access, and the green constant light for 5 seconds after successful network access

In a normal working state:

* When the node is restarted, hold the ACT GREEN lights up , then the GREEN flashing node
restarts. The BLUE flashing once upon request for network access, and the GREEN constant light for 5
seconds after successful network access.
+ During OTAA Join:
» For each Join Request uplink: the GREEN LED will blink once.
+ Once Join Successful: the GREEN LED will be solid on for 5 seconds.
« After joined, for each uplink, the BLUE LED or GREEN LED will blink once.
* Pressthe alarm button, The RED flashes until the node receives the ACK from the platform and the BLUE
light stays 5s.

2.9 Buzzer

The PBO1 has button sound and ACK sound and users can turn on or off both sounds by using AT+SOUND.
» Button sound is the music produced by the node after the alarm button is pressed.
Users can useAT+OPTION to set different button sounds.

+ ACK sound is the notification tone that the node receives ACK.

3. Configure PB01 via AT command or LoRaWAN
downlink

Users can configure PB01 via AT Command or LoRaWAN Downlink.

» AT Command Connection: See FAQ.
» LoRaWAN Downlink instruction for different platforms: loT LoRaWAN Server

There are two kinds of commands to configure PB01, they are:
+ General Commands:
These commands are to configure:

» General system settings like: uplink interval.
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» LoRaWAN protocol & radio-related commands.

They are the same for all Dragino Devices which supports DLWS-005 LoRaWAN Stack(Note**). These
commands can be found on the wiki: End Device Downlink Command

+ Commands special design for PBO1

These commands are only valid for PB01, as below:

3.1 Downlink Command Set

Command Example Funcion ————————— JResponse ———Joownik

AT+TDC="? 1200000 Default 1200000(ms)
OK
View current TDC time
AT+TDC=300000 Set TDC time OK 0X0100012C:
01: fixed command
00012C: 0X00012C=
300(seconds)
ATZ Reset node 0x04FF
AT+FDR Restore factory settings 0X04FE
AT+CFM=? View the current confirmation mode 0,7,0 Default 0,7,0
status
OK
AT+CFM=1,7,1 Confirmed uplink mode, the maximum OK 05010701
number of retries is seven, and uplink fcnt ]
increase by 1 for each retry 05: fixed command
01:confirmed uplink
07: retry 7 times
01: fent count plus 1
AT+NJM="? Check the current network connection 1 Default 1
method OK
AT+NJM=0 Change the network connection method  Attention:Take effect 0X2000: ABP
to ABP after ATZ 0x2001: OTAA
OK 20: fixed command
AT+RPL=? View current RPL settings 0 Default 0
OK
AT+RPL=1 set RPL=1 OK 0x2101:
21: fixed command
01: for details, check wiki
AT+ADR="? View current ADR status 1 Default 0
OK
AT+ADR=0 Set the ADR state to off OK 0x2200: close
0x2201: open
22: fixed command
AT+DR="? View the current DR settings OK
AT+DR=1 set DR to 1 OK 0X22000101:
It takes effect only when ADR=0 00: ADR=0
01: DR=1
01: TXP=1
22: fixed command
AT+TXP=? View the current TXP OK
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AT+TXP=1

AT+RJTDC=10

AT+DDETECT="?

AT+DDETECT=
1,1440,2880

set TXP to 1 OK
It takes effect only when ADR=0

Set RJTDC time interval OK

Retrieve stored data for a specified
period of time

View the current DDETECT setting status 1,1440,2880
and time OK

Set DDETECT setting status and time OK
(When the node does not receive the

downlink packet within the set time, it will
re-enter the network)

0X22000101:

00: ADR=0

01: DR=1

01: TXP=1

22: fixed command

0X26000A:

26: fixed command
000A: 0X000A=10(min)
for details, check wiki

0X3161DE7C7061DE8SA800A:

31: fixed command
61DE7C70:0X61DE7C70=2022/1/1
61DE8A80:0X61DE8A80=2022/1/1
0A: 0X0A=10(second)

View details 2.6.2

Default 1,1440,2880(min)

0XB20005A0: close
0X320105A0: open

32: fixed command

05A0: 0X05A0=1440(min)

3.2 Set Password

Feature: Set device password, max 9 digits.

AT Command: AT+PWORD

Command Example Funcion ——————JResponse |
AT+PWORD="? Show password 123456
OK
AT+PWORD=999999 Set password OK
Downlink Command:
No downlink command for this feature.
3.3 Set button sound and ACK sound
Feature: Turn on/off button sound and ACK alarm.
AT Command: AT+SOUND
Command Example Funcion ——— JResponse
AT+SOUND="? Get the current status of button 1,1
sound and ACK sound OK
AT+SOUND=0,1 Turn off the button sound and turn  OK

on ACK sound

Downlink Command: 0xA1

Format: Command Code (0xA1) followed by 2 bytes mode value.

The first byte after 0XA1 sets the button sound, and the second byte after 0XA1 sets the ACK sound. (0: off, 1:

on)

« Example: Downlink Payload: A10001

on ACK sound.

/I Set AT+SOUND=0,1

Turn off the button sound and turn

215:C
2 16:0
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3.4 Set buzzer music type(0~4)

Feature: Set different alarm key response sounds.There are five different types of button music.
AT Command: AT+OPTION

Function ]
AT+OPTION="? Get the buzzer music type 3

OK
AT+OPTION=1 Set the buzzer music to type 1 OK

Downlink Command: 0xA3
Format: Command Code (0xA3) followed by 1 byte mode value.

+ Example: Downlink Payload: A300

3.5 Set Valid Push Time

// Set AT+OPTION=0 Set the buzzer music to type 0.

Feature: Set the holding time for pressing the alarm button to avoid miscontact. Values range from 0 ~1000ms.
AT Command: AT+STIME

Command Example Funcion ————JResponse |
AT+STIME="? Get the button sound time 0
OK
AT+STIME=1000 Set the button sound time to OK
1000ms

Downlink Command: 0xA2
Format: Command Code (0xA2) followed by 2 bytes mode value.
« Example: Downlink Payload: A203E8 // Set AT+STIME=1000

Explain: Hold the alarm button for 10 seconds before the node will send the alarm packet.

4. Battery & How to replace
4.1 Battery Type and replace

PBO1 uses 2 x AAA LRO3(1.5v) batteries. If the batteries running low (shows 2.1v in the platform). Users can buy
generic AAA battery and replace it.

Note:

1. The PB0O1 doesn't have any screw, users can use nail to open it by the middle.
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2. Make sure the direction is correct when install the AAA batteries.
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4.2 Power Consumption Analyze

Dragino battery powered product are all runs in Low Power mode. We have an update battery calculator which
base on the measurement of the real device. User can use this calculator to check the battery life and calculate the
battery life if want to use different transmit interval.

Instruction to use as below:

Step 1: Downlink the up-to-date DRAGINO_Battery Life_Prediction_Table.xlsx from:

battery calculator

Step 2: Open it and choose

* Product Model
 Uplink Interval
» Working Mode

And the Life expectation in difference case will be shown on the right.
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TX on freg 868.108 MHz at DR 5

TxDane

sond Sotting FOGATAT-AA IR T34 OV am Fras BEE 160 bis sk A K =]
= Tpxl Hiex |ATZ

; . L send |
™ Loop | oo Tms —

[ Lime by Lins

CORT OPEMED, BG00, B RCTNE

Al

1, CFF | ot 619 By

T 11 Thyles
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6.2 AT Command and Downlink

Sending ATZ will reboot the node
Sending AT+FDR will restore the node to factory settings

Get the node's AT command setting by sending AT+CFG

Example:

AT+DEUI=FA 23 45 55 55 55 55 51
AT+APPEUI=FF AA 23 45 42 42 41 11
AT+APPKEY=AC D7 3581 63 3C B6 05F56944 99 C1 12BA 95
AT+DADDR=FFFFFFFF
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AT+APPSKEY=FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
AT+NWKSKEY=FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
AT+ADR-=1

AT+TXP=7

AT+DR=5

AT+DCS=0

AT+PNM=1
AT+RX2FQ=869525000
AT+RX2DR=0
AT+RX1DL=5000
AT+RX2DL=6000
AT+JN1DL=5000
AT+JN2DL=6000
AT+NJIM=1
AT+NWKID=00 00 00 13
AT+FCU=61
AT+FCD=11
AT+CLASS=A
AT+NJS=1
AT+RECVB=0:
AT+RECV=
AT+VER=EU868 v1.0.0
AT+CFM=0,7,0
AT+SNR=0

AT+RSSI=0
AT+TDC=1200000
AT+PORT=2
AT+PWORD=123456
AT+CHS=0
AT+RX1WTO=24
AT+RX2WTO=6
AT+DECRYPT=0
AT+RJTDC=20
AT+RPL=0
AT+TIMESTAMP=systime= 2024/5/11 01:10:58 (1715389858)
AT+LEAPSEC=18
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AT+SYNCMOD=1
AT+SYNCTDC=10
AT+SLEEP=0

AT+ATDC=1
AT+UUID=003C0C53013259E0
AT+DDETECT=1,1440,2880
AT+SETMAXNBTRANS=1,0
AT+DISFCNTCHECK=0
AT+DISMACANS=0
AT+PNACKMD=0
AT+SOUND=0,0
AT+STIME=0
AT+OPTION=3

Example:

| W Seiial Port Litikty - Pervanal Febbian - [m] :l.'
By ok Mt Tools Conbiod Help

|BeepIBC +— DO

Serial Port Satting -
Td on freq 268.338 HHz at OR & =l

port [CoM3(sil = |txDone

Badrate (oG =

pata Bits[R » ||AT+PDTA
Parily [Wone =1l aT_param_ERROR
stop #its 1 v |RX on freq BEE.38@ WHz at DR 5§
wem—
Flow Type [Wane =5 || hone( ACK)
|Assi= -31

R iy AT+TDC=1200000

* Toxt - sl
o

I Buto Fesd Line

[ pisplay Sond ATHE0ND, 1

I Display Tims oK

Send Setting i
5 Text T AT+50UND=1,1

s it Sarud

| Loop |1008 -:_!.; e
I ime by Line [aTesoumD=1,1 -

i L0 CIPENEDL D00, B, NOSIE 1, OFF e |, 266 Byle T 748 Byl
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6.3 How to upgrade the firmware?

PBO01 requires a program converter to upload images to PB01, which is used to upload image to PBO1 for:

» Support new features
» For bug fix
» Change LoRaWAN bands.

PBO1 internal program is divided into bootloader and work program, shipping is included bootloader, the user can
choose to directly update the work program.

If the bootloader is erased for some reason, users will need to download the boot program and the work program.

6.3.1 Update firmware (Assume device have bootloader)

Step 1: Connect UART as per FAQ 6.1

Step 2: Update follow Instruction for update via DraginoSensorManagerUtility.exe.

6.3.2 Update firmware (Assume device doesn't have bootloader)

Download both the boot program and the worker program . After update , device will have bootloader so can use
above 6.3.1 method to update woke program.

Step 1: Install TremoProgrammer first.

Step 2: Hardware Connection
Connect PC and PB01 via USB-TTL adapter .

Note: To download firmware in this way, you need to pull the boot pin(Program Converter D- pin) high
to enter the burn mode. After burning, disconnect the boot pin of the node and the 3V3 pin of the USB-
TTL adapter, and reset the node to exit the burning mode.

Connection:

+ USB-TTL GND <--> Program Converter GND pin
+ USB-TTL RXD <--> Program Converter D+ pin

« USB-TTL TXD <--> Program Converter A11 pin
+ USB-TTL 3V3 <--> Program Converter D- pin

Step 3: Select the device port to be connected, baud rate and bin file to be downloaded.
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B ! Tremo Programmer = .4
Flash

Berlal Satting
Fort Cols

Baudra- 921600

Download Files

] FLoRs_OTd_Eeotlcader vl 3. bin ., , i

B 1o/Desktop/eend /PEO1 AS923.bin . @ 1208000000
& - @

i M

l . @
Dewnload

Start fErass All
[
JOLE

Users need to reset the node to start downloading the program.
1. Reinstall the battery to reset the node
2. Hold down the ACT button to reset the node (see 2.7 ).

When this interface appears, it indicates that the download has been completed.
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R Tremo Programmer = =
Flazh

Serial Eetting

Fort oG

Eaudra 21800

Doenlcad Files

8- ofz_OTA_Bootloader_vi. 3. bin ... (@
B o/ Desktop/send/FEOL A5925 hin .. @ 10000
-, &
-. @
.. B
.. @

Downl cad

Start Erace All

e, L

BK Diownload files successfully

Finally, Disconnect Program Converter D- pin, reset the node again , and the node exits burning mode.

6.4 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.

6.5 Why i see different working temperature for the device?

The working temperature range of device depends on the battery user choose.

* Normal AAA Battery can support -10 ~ 50°C working range.
» Special AAA battery can support -40 ~ 60 °C working range. For example: Energizer L92

7. Order Info

7.1 Main Device

Part Number: PBO1-LW-XX (white button) / PB01-LR-XX(Red Button)
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XX : 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

7. Packing Info

Package Includes:

+ PBO1 LoRaWAN Push Button x 1

8. 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.

9. Reference material

» Datasheet, photos, decoder, firmware

10. FCC Warning

Any Changes or nodifications not expressly approved by the party responsible for

conpliance could void the user's authority to operate the equiprent.
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;
(2) this device must accept any interference received,including interference that may cause undesired operation.

NOTE: Thi s equi pment has been tested and found to conply with the limts for a Oass
B digital device, pursuant to part 15 of the FCC Rules. These limts are designed
to provide reasonabl e protection against harnful interference in a residential
installation. This equi pment generates, uses and can radiate radi o frequency energy
and, if not installed and used in accordance with the

Instructions, may cause harnful interference to radi o communications. However, there
is no guarantee that interference will not occur in a particular installation. If
this equi pnent does cause harnful interference to radio or television reception,

whi ch can be determned by turning the equi pment off and on, the user is encouraged
totry to correct the interference by one or nmore of the follow ng nmeasures:

— Reorient or relocate the receiving antenna.

— I ncrease the separation between the equi prent and receiver.

— Connect the equipnent into an outlet on a circuit different fromthat to which the
recei ver is connected.

— Consult the deal er or an experienced radi o/ TV technician for help.

FCC Radi ati on Exposure Statement:

Thi s equi pnent conplies with FCC radi ation exposure linits set forth for
uncontrol | ed environment . This equi pment should be installed and operated with
m ni mum di st ance 20cm bet ween the radi at or & your body.




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

a 140347 1 2 pavioad. CBOBOB 64 02 72 06 0B 06 7F FF

st i, ADC Sismon and calbie Commecty ok |
Thie rooad ket bit slend for Calie Coirreecion

0 Corwescts ok 1 Cabie doass oonneo
Volage Welue ; (B0 = 3800w

a 113451 0 2 inaet. CHBIDEOB &8 02 D7 B4 FF FF 7F FF

Applications » lgt92test » Webhooks » Add » Datacake

Add custom webhook

Template information

Datacake
Send data to Datacake via TTl adapter

About Datacake 4 | Documentation 4

Template settings

Webhook ID ™

Token *

Datacake APl Token

Create datacake webhook
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LA BT Gl LRI B P T I M LA

Al Manuléinein

[Draging LWLDT

[raEnD

Showeng 26 to 30 of 79 resulis

Size (bytes) 4 1
DeviceTimeAns 22-bit unsigned integer ; Seconds Bbits unsigned integer; fractional-
Payload since epoch’ second
in %8 second sleps

Figura 10 ; DeviceTimeAns payload format
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Epoch & Unix Timestamp Conversion To
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w8408 1 L2 3444

ﬁ eui-a84041ffff1234dd
01 wai- B0 | FFF L T

+ 1% o 1% ® Last actrrly 13 daysage
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Schedule downlink

Insert Mode
*  Bplaow doree bk gk

Pl b e n b il | S0l

FPar "

Payload typs
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Payload
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Applications / kazk / Devices / wsc1

DETAILS CONFIGURATION KEY

Netails

Applications / kazk / Devices / wsc1

DETAILS CONFIGURATION KEYS (OTAA)

Details
Mouse drop

down
Mame
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| B
B Serial Bt Uity

Efe  Eoit Yew  Toeds Controls
o # t'_J ! '!"

Levual Fort Sskting

Fari COMS(USB-SERIAL CH340)

Beadruis 9600 =
Pwla Pita B ».

Farity MHazs =
Siog DiEs 1 -
Flow Typs Hurs -

Eaiiire Setbing

® ASCII 2 Han
] kanta Pasdd Liza

[ Binplaw Sind

I? Bimlay Ties

Sand Twibang
& ASCII Pz
[ Loy 1] oomn

COMS OPENED, 9500,

Help
LN RES
123456
Lorrect Password
ATZ

Dragino LHTGESH Device

Image Version: vi.@

LoRakan Stack: DE-LWS-287
Fregqeency Bamd: US591%

DewEwi= 7@ B3 DS 7E D@ @5 98 BF

Enter Password to Actiwve AT Commands
UPse AT+DEBLEG to see more debug info
JoinReguest NbTrials= 72

wEmEEE ol inkCounters B =e=eE=

TX on freq 904,398 MHz at DR B
txDansa

8, MOME, 1, OFF | Fox 323 Bytes

Tx

O i

Zand

: 12 Bytes

TremoProgr

ammer v0.8.

Exe

TremoProgr

ammer_vl.o.

SXE
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( 5 Tremo Programmer — x
Flazh
Serial Setting
Port COME -
Baudrate 921800 e

Download Files

B cC:/Users/18457/Desktop/US915. bin ... | @ 0x03000000
0 e
O @
O @
O e @
O . @
i
Dewnload

Start Erase &11

0%

IDLE
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Add Device A
D | X
Particks
LeiFuaM PEETICLE & O Tend [ Iera LTE PINCODE
ATE™1 BTEFR 3 STET 3 GTEF 4
Proeduic] felwork Server Dewices Fian
Datacake Product

YLl can sed devices B an edisting prodict on Datscake, srente 8 new amety prodesl or Start with
ong of the templees Products alfew you (¢ shome the =ame configuration (fields, deshboant and
migrz] hetwesn devices

Mew Product from Existing Product Mew Product
tﬂm ADT DEVICRS 1080 Creiie [ew Bempy
Cresa neyw prsduc Eusting pesdued et

from & termplin s

New Product

IF yonr device m not svailable 08 & termplife, you Cin wiart with &n emply device, You will hive 1o
creale the device defindson (el dashboand) and provide the poyload decoder i the gevice's
configuration

Product Name

i S e s
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Add Device

@ x & B B &

LoRaWAN PARTICLE AP D Zero
STEP 1 STEP 2 STEP 3
Product Metwork Server Devices
Network Server

X

D Zero LTE FIN

CODE

STEP 4

Plan

Please choose the LoRaWAN Network Server that your devices are connected to.

The Things Stack V3
ulilin Uplinks  Downlink
o THE THIH &S TTN V3 / Things Industries s SRS
The Things Network V2 o e
s INKS OWNINKSs
memmss  The old Things Network ’
6 helium Helium Uplinks Downlinks
LORIOT Uplinks Downlinks
LGRIC T
kerlink  Kerlink Wanesy Uplinks
Showing 1 to 5 of 8 results Previous Mext
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i
Add Device X
AL 2 I >
& Particle St
LoRaWAN PARTICLE AP D Zero D Zero LTE PINCODE
STEP 1 STEP 2 STEP 3 STEP 4
Product MNetwork Server Devices Plan
Add Devices

Enter one or more LoRaWAN Device EUls and the names they will have on Datacake.

Mew: You can now upload a CSV file with either one column (just the device's DevEUI) or two
columns (DevEUI and Name), which will populate the form below.

()) Drag and drop a .csv file here or click to choose one

DEVEUI NAME

i 25 32 12 45 65 26 12 38 8 hbytes m LHT52

+ Add another device

Back

R
—_ =
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Flo Taya [Bemm - Frequency Band: EURLE

DevEud= 25 X2 17 B5 &5 26 12 35
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User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

FEl P OLYITER
el Mo ol mrinte
TR RN 1A a8 SR VAT T GRIT s BT

i1 Nas=tzasi gl Py 171 T 0 = e Membmay L

Formpt_ 31
LRI TS T

" e o

:._' e RS oeites Foam
4 L L
13

I
L BLA U | B TR N ) T PP TP R TR T T T W LN TEEE TR L s W

|
T 1
ipd
bl

HTET M RN AER WEE SR I TR T TR PP TTEE NI e R T I o

L -]

i Serriliy

IR TR RN R EIE T T TP T WD TR Y TR T N OILIEE T TR YL e =

L Al




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

Raplile ahid desics

Trm. e g Ew———

CE R L NN




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

el ] e 5 P § A s il

[ - - o e m e . m——
=

== Vo b e b B

h_ bl R i -

1 it e 10

gy e e

Sy i et s Pt e el sae i
I T—

[ TR

H—‘ﬂ-rﬂ-
| J—— it
———————— -
]
—
[P
T r—
T
T —
B g d—
By m—— vy d— g
-
| g = I — =
- ] -
L]
-
i
= [ -}
.
- 1 " - - - -
- —_— ®
" —_— 8 [
- o -
P 5 - -
- u
] .
[ ]
-
S - S -
-1 X e —
L] —_— - ]
W £l 8
a =r = r = =
- _— .




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

=T e R L [l i —

i i __ [} " ']
e — e
— — L
L |
= . - - — —— - . =
—_—— N
. s e e
| — & 1
" - - o e e

]
L
|: -
kL . —
' = - -
- P b-] ™

=
I ——) : g i el = o = =
— i

il ll—_— E== = m w—— P :‘ oy

-~ R
=1 =
] s
|+ -
- i .
: — e T S
i -+ gt by — » L
—— L]
— = — - " - —_—— — — - -
- e .
i =a = i w
- T . . s - 8 g ot Fadad . =
- —fr— <. &




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

350100 01 FF OC DE

m

i
—— i
--
e = =
e s =
=== = i
===t
e e e i = =
e o
i adal
e
7o s
= - ——
i
—r
T T e
e
it
il ggm——— p—— = i, I —

O e fa— Frme
B D e
i -_—
Q =rrem
[ P LT LTI
e an
i mie ki S Ha mtar o
an m. e s ey e [ —
e anitlnd b i d Talimm
e
= ATRERE horr - e friee
[T S - - om
—
a ¥ -
il sl =
na e e
—
e b &
-
I 2
1 e o o
e
T T
']

=y




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

T pae o ] S —

i
| -
PRGE
H = fesd
. PP ———
R B e Wi | S
Sommbiteiel
Sl b
[——
S — amiaa il
P f — — T
—————— —
O e —
B e - gy el Bl el
P oo
e T g {FLE T - i -l
sl e e Lo e o
o e iaw iy e i o
wid B Ol T T
il e i e[ 8
i weing - Ee - e
i
P ———
B 1 i
= el

e

- (I
Al LRy

Pl HEH

1 Buki L TR LI
sl

v Bary o ey sl ey

= — ==
- r— B
= Seas sl
- — — - [
' am [ [l
== " [ = = = x = a
. Sy . [
i ]
= - —— -— [ - - - = - - ] -
L - i
= S [ = = — = & -
_ —_— - &
= [ s 5
= s 5 P = A —— — =5 ma = i =
- "




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

Chamng aeirecck Gerrgeais

i elemnza.io [PS T2 M
: E ELD_EE'.D:LI Cayenng S Cum TS
Ry = i
Daizy | B | W e
0= M




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

=Y =g e P . n i
= L Pk u =

Aaiug webspnh Ge 1gm mhe
3 . . i -




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

Asd Deneics

Lol e Hip o sme el e

Fatim
Terr pen Pl frryss

[
Sawin AP drrew B eggeal D' BT el HFTE Ty

P LM
e e Ll g

ml Creaw
L LTS IR B ety R e R o

Termprw Wi AT
e {ragpery UG il e

Add LoRaWaAN Device

ETER T TR ETEF 3 ITT i
Pvidige Rl wneh Serrem v en Man
Datacoke Product

Finj LA wid OeFeeted 10 S8 ool ES) [UQUCY Ot D BCiEE, CIaiTTe @ frs TN IH DS £F FIaN 'WiTh de Vil T IplaEa. PDducte
R il 1 glimw e i DO alan (elds, et e msea) Dl S

New Product irem termplale Extarting Product New Product
Cresie new prodact rom @ Aid dences fo mi edhbng produrd Crisie now eopdy proed ol
e
d 1
Mew Product

I o Sewiee i niok Awalialie gn 5 templme, poo can slee wiloee sy dence. Yoo will love fo creabe the desice defertion [l
Unsfeoare o prosde the pepiosd decooier m the desice's confrourstion

Product bz

[ L=l R




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual
Add LoRsWAN Device 2

HrEF EfEr 1 [ 48] L AEELE ]

Prosdcrt lgempnt GErgET ewires Har

Datacake Product

Yo can pdrd esaces by nn sxsphing presdsc] on Dalocese, coeste g rerw nmiply prodioe! o slett wils one &f e lemplsies Prodocts
ey you 30 share e same conlgurescn (Rekdy, dosstoard and mo'e| betdeen deaces

Mes Pradoct fom lnmplais Ealiafing Product Faew Predugt
Ciihe now prod i 1o 6 Adl il e by Al (!
EEffifil sl

LIl ey ST picaal
4

New Product

i il vk T ey el wa g el [V L

Sl i | a5 Piawids i adscsil! Qe 00 & e AF0T

Pl Hame

P




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

Add LoRaWAN Device

ETEF 1 ATER 3 ETER T ETER &
STesdiact Mabwerrh Server Pevices Fian
Metwork Server

Fifear oo e Lnfaeil Mebvaork Serer that your oeones e connecoss

F."'a Dalaceer LNS  SUTORATC SITOE
L St mead noale sanily with & manoged LHS

‘ The Things Sinck Wl /
Lk
o sememms TN 3/ Thingd indusiries Lpian '

Hestium
JBE YOAr OEN Consoie

(LU Lt LUsbnkn [hiry v 8
Dt LR Bk Uiy Thommiris
himy  AETHTY =t 1 tizerlTRn
Shgeaig 110 5 ol 15 FeEuns P aniiii L]




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

Add LoRaWAN Device

EILIFE Ef™T E1Era mrura
Feoadiici Heteom Serem CirvicEn M
Add Devices

laitial e o Tha Things Saoa

FPRREEE [INOefuCel (WA LY Nipke |ofavwas dewioe ELIE ub ] WYL [T WIBSCNINTINY P By ahodid have om Dol B

ERFTOnN, wini COR SO 1O iaED f L5 T8 1NE] CoREERS U Dy EUL Dawild Mama, M0, vl § 89 o1 WS Fd s
il iean o T o Tormma e Bl phasies (el 1D gaji oo U] o

Il ey ane] O @ o iy Bl P (RO 1) Pl

ELvERn

YAuI LECATION Thikd
Fi T3 2= 55 55 55 55 51 ot M Anm Ad
L | L]
+ Mdd another desice \
Bark herwl
Fapkad D ode
S .




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

—
=
.:l.u.:ill
TP v e
1SS e
— = - - =
Leivay iy
- . m—
™ S S— = e & OTRET R T B ¢ & - ey il
T — e e wu TR R B ES T BN ] e mdl B S ae— ier
Lo - - —— - - - - T [ - - — — e

e S R T
i w L r




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

|
|
11
]:fi‘. =t RS
[
i 3
ol 1t
- -
e
-
-
- e
-
L
WE mwm F o vl ey # ——
— - 1
—
e T B i

R S SR e B B Gemeey e

Form o sl p— —

- .H_i.'lul-- L]

EEEE = ool e R 0, S R o
wE L Em———— - ey T i _— i

- o 1.

e r
B S— -

B oo w e e —

T —

- :ai._-h-- R e I . ]

il n_-..-

i - -
T e e

B T o e

HEEEEE L

n"!. - @

i = e [l o s ——— g ———

— 1 LIS e

o, Sl L b T W AT,

= R | -

e ———




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

B Secial Port Lty - Persoral Ed fion
File Edit Wiew lool Contral Melp

RaoplIBC +— D&

Serial Port Setting
Port [COMI{Sil=)
Basdrate IF:
pata Bits[@ = =]
pariby {mons =]
Stop Bits Il—
Flom Type IT

Boceive Setting
& Taxi I~ ax

I avbo Fesd Line

= picplay Sand

= Display Time

and Satting

A OText L ]

I vocp [teoe s

M Line by Line

T OPFFEMELD, 5500, A, NONE, ©, OFF | R 18 ByTes

I Seiiad Pt Lkt - Porvainal Frbsan
| Elw e W Tool Contod Help

BaplIBC +— M&E

serial Port Sattimg

Port [coma(sil w|
Baisdrate | =
Dats Bits[R =
parity [mone =
stop sits[t =
Flow Type [Wone =]

txlong

AT+POTA

AT_PARAM_ERROR

T® on freq E6B.308 MHz at OR 5

B on freq BEE.38@ WHz at DR 5

reboned ACK )
Recelve Setting :#::.;c_;ﬂm
& Toxt I e
™ mute Fesd Line b
¥ Display Sond AT+50UND=1, 1
I~ oisplay Time ok
send Setting
5 Text Hsi AT+50UND=1,1
i Loog |1|3-aa i{ (1]
[ Line by Line |ATesOUMDL1, 1

| | COHAT CIPERED, B500. 8, NOME, 1, OFF R |, 766 Bybes

'I-'Il:'u"-i-i-ﬁh

- [ ] o
[Tx][17:44:05_ 4967 123456 =
[Fx][17:44:85.513] Correct Password
[Tx][17:44:17_438] ATZ
[Rx][17:-44:27.653]
[Rx][17:44:17_.653]} Dragine OT4 bootlosder EUBEE wi1.3
[R=][17:44:19.994]
[Rx][17:44:28_884] Dragino PES1-LE Device
[R=][iT:44:20.824] Image Version: wl.&8.8
([Rx][17:44:28.854] LoRaWan Stack: DR-LWS-BBT
| [R=T[17:44:20.974] Freguency Band: EUBEE LY
[Ax][17:44:20._104] DevEui= &3 88 22 33 44 55 66 71
[Rx][17:44:28.134] Enter Password to Active AT Commands
[Rx][17:44:28.173]
[Rx][17:44:28.173] Use AT+DEBLG To see more debug info
|[R=][17:44:28.213]
([Rx][17:44:-28.2863]
|[nx][1?:u::a-zﬁaj snwes pn| inkCounters @ =s=ss
[[Rx][17:44:28.3083] TX on Fregq B58.108 MHz at DR 5
|[R=-c][1'.l' 44:28_ 3431 txDone
ITE=TT4F-A4d-9E 94T BV ae Fras BEEF T&HA b= =4+ B B2 :I
I
] Senad J
jaTE -

Tw 13 Bgves
EY




User Manual for LoRaWAN /NB -loT End Nodes - PB01 -- LoRaWAN Push Button User Manual

[® 7 Tremo Programmer — P

Flash

Serial Setting
Fort COM& =

Eaudra- Q21 A0 ~

Downleoad Files

“fLeRa_0OTa_Eeootleader_wl. 3. bin ... @ 1=z02000000
w/Desktop/send/FEOL 45923.bin ... (@ 1x0S00DO0O0OO0
- @
- @
- @
O] @

Downl cad

Start Erazse 411
0%

IDLE )
[® 7 Tremo Programmer — >
Flash

Serial Setting

Port COME =

EBaudra- Q21600 e

Download Files

/LeRa OT4 _Eootloader wl.3.bin ... @ 1=08000000

B o/Desktopssend/PEOL AS923. bin . .. (@ Ix0S00D0O00

0000
CRONCNE

Download

Start Erase 411

TN oo

DK Download files successfully 5




