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Note: Images may differ from your actual product.
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1. Introduction

1.1 What is the PB05-L LoRaWAN Push Button?

The PBO5-L LoRaWAN Button is a wireless device with 5 push buttons. When a button is pressed, the
device sends a signal to the |oT server using the LoRaWAN protocol.

It runs on 2 x AA batteries, lasting for approximately 30k presses across all five buttons. When the batteries
run out, they can be easily replaced.

The PBO5-L also has a built-in speaker that plays different sounds when a button is pressed or when a
response is received from the server. If needed, the speaker can be turned off.

This device is fully compatible with LoRaWAN v1.0.3 and works with any standard LoRaWAN gateway.
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@ Note: Battery life depends on how often the device sends data. Check the battery analyzer for
details.

1.2 Features

e Wall-mountable

e LoRaWAN v1.0.3 Class A protocol

e 5 push buttons

e Built-in speaker

e Frequency bands: CN470, EU433, KR920, US915, EU868, AS923, AU915
e AT commands for parameter configuration

e Remote parameter configuration via LoRaWAN downlink

e Firmware upgradeable via programming port

e Supports 2 X AA LR6 batteries

e |P20-rated for dust and water resistance

1.3 Power Consumption

e Idle:5pA
e Transmit: Max 110 mA

1.4 Storage & Operation Temperature

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

1.5 Applications

e Smart Buildings & Home Automation

e Logistics and Supply Chain Management
e Smart Metering

e Smart Agriculture

e Smart Cities

e Smart Factory

See Use Cases (Section 7) for more information.

1.6 Device appearance
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Note: For customization purposes, the PVC sticker is not attached by default.

1.7 Mechanical Drawings
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2. Operation Mode

2.1 How does it work?

Each PB05-L is shipped with a unique set of LoORaWAN registration information, including DevEUI,
AppEUI, and AppKey. To use the PB05-L in a LoRaWAN network, the user must register these EUls and keys
in advance to enable OTAA activation of the device in the LoRaWAN network server.

Once the device is powered on and within the network’ s coverage, it will automatically join and start
transmitting sensor data. By default, it sends an uplink every 20 minutes.

2.2 How to Activate PB05-L?

1. Open the enclosure from the bottom as shown in the image below.
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2. Insert 2 x AA LR6 batteries. Make sure to insert them in the correct direction.

3. Activate the device by pressing and holding (long press) the ACT button.

y q E — ACT butten
—

You can check LED Status to determine the working state of the PB05-L.

2.3 Joining with a LoRaWAN network server

This section shows an example of how to join The Things Stack LoRaWAN network server. Registering with
other LoRaWAN network servers may also follow a similar procedure.

The following network diagram shows that the PB05-L is connected to a LoRaWAN Network Server. The
network server supports end-to-end data communication between the PB05-L and the application server.
You can use any public LoRaWAN Network Server to register your device, or you can set up your own private
LoRaWAN Network Server. The Things Stack (both free and paid) and ChirpStack are some of the popular
LoRaWAN Network Servers available for use.

The following network diagram illustrates how the PB05-L connects to a LoRaWAN network server and how
end-to-end communication occurs between the PB05-L and the application server.

The PB01-L sends LoRa-modulated uplink packet when a specific button (Button 1 to 5) is pressed by the
user. The uplink packet is received by the LoRaWAN gateway and forwarded to the LoRaWAN Network
Server via its internet connection. The Network Server then forwards the application payload of the uplink
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packet to the Application Server for further processing, enabling data analysis and valuable insights. Both
the Application Server and the Network Server can send downlink messages to the PBO5-L through the
LoRaWAN gateway.

B END DEVICE IR R GATEWAY Il B NETWORK SERVER Il B APPLICATION / ANALYTICS IR
¢ B

00000 - - - > | 4—--———r"—-~-- P+ ThingsEye.io

L = -]
PBO5-L LPSBN

_ LoRaWAN ﬁb INTERNET #
| R w— o INTERNET BACKHAUL s

2.3.1 Registering with The Things Stack

The following steps guide you through the process of registering the PB05-L with The Things Stack
LoRaWAN network server.

2.3.1.1 Setting up

e Sign up for a free account with The Things Stack Sandbox™ if you do not have one yet.
e Logintoyour The Things Stack account.
e Create an application with The Things Stack if you do not have one yet.

o On the left navigation, click Applications.

o Then click + Add Application button.
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THE THINGE STACK - P = - )
BANDEDX E \Epicatior List + & o - 3

Gateways Applications () Search applicatior

HARE AND 1D DEVICES CREATED T
2 Oct 30, 2024

2 Ot 37, 2023

o Aug 768, 2023

1 Feb 10, 2023

Jan 7, 2023

Jul 11, 2022

1 Aug 9, 2001

i Aug 1, 2021

e On the Create Application page, configure the following:
o Application ID: Provide a unique identification for your application within The Things Stack.
o Application name: (optional) Provide a descriptive name.
o Description: (optional) Provide a description.

¢ Click on Create application button.
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THE THINGE STACK N il ey L
SANDEOX [} Applicstions © Create application + & ) z i

Hame Gateways = 2
Create application
Within applications, you can regizter and manage end devices and their network data. After setting up your device fleet, use one of our many integration options to pass
relevant data to your external services,
alicatinzi i Lesrn more in our guide on [T /
Application ID*
My new applicatior
Description
C ipti iy f applicatior
1) scription, camn also be used 1o saye notes abou tior
(i) Resources ot - y3,23 0.3cEe962 Y

e Go to your application's page and click on the End devices in the left menu.
e Onthe End devices page, click on + Register end device.

THE THINGE STACK M wileations % chagien Hocs : .
BAMDEDY ] Applications iragino-do End devices + & c i

Gatoways dragine-docs # Last activity Dec 8, 2024 = & 1End devices 4]

T dragine-docs

Hame

End devices [2) Search W import end devices
e dragino-docs MEME AND 1D £ DEVELI TN LAST RCTIVITY =
02 annficafi B
B0 Apphcation ovarview Mever =

{8 End devices

B Live data =2
] Payload formatters

A integrations

B Collabaralors
£ wPlkeys

{&) General sattings

@B my-Idsoz

{8 1t-22222-|

[ Resowrces o« v3,33 0.IcERIETNGD
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e Two registration options are available:
o Using the LoRaWAN Device Repositoty
o Manual registration

2.3.1.2 Manual registration

Currently, the PB05-L supports only manual registration.

¢ On the Register end device page:

o Select the option Enter end device specifies manually under Input method.
Select the Frequency plan that matches your device from the Frequency plan dropdown list.
Select the LoRaWAN version as LoRaWAN Specification 1.0.3
Select the Regional Parameters version as RP001 Regional Parameters 1.0.3 revision A
Enter AppEUI in the JoinEUI field. Then click Confirm button.

O O O O

ations ¥ zemo * End devices * Register end device

Register end device

Does your end device have 3 LoRaWAN® Device lIdentification QR Code? 5¢an it to speed up onboarding.

8] 5can end device OR code [ Device reamtration |

End device type

Input method (¢

Select the end device in the LoRawaN Dewvice Repository

®) Enter end device specifics manually

=

Frequency plan
Europe 863-570 MHz (5F12 for RX2)

LoRaWAN version (> *

LoRawaMN Specification 1.0.3

Regional Parameters version 7 *

Show advanced activation, LoRaWAN class and cluster s=things

Provisioning information

JoInEUI ) * AppEUI

68 66 80 GO 68 66 08 68 Confirm

To continue, please enter the JoinEUI of the end device so we can determine onboarding options
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e Inthe DevEUI field, enter the DevEUI.

¢ Inthe AppKey field, enter the AppKey.

¢ Inthe End device ID field, enter a unique name for your PB05 within this application.
e Under After registration, select the View registered end device option.

¢ Click the Register end device button.

Provisioning information

JainEUI @ *

06 06 00 DO OO DO BE B0 Reset

This end device can be registered on the network
DevEUI @ *
" @ ® @ & @ W " w " oa @ & @ G Generate 1 I:I."IISI': USEd
AppKey @ *
& & @ P & @ & & @ @ @ & @ & & & @ @ & & GGenerEtE

End device ID(@ *

my-new-device

After registration
i:': View registered end device

Register another end device of this type

Register end device

You will be navigated to the Device overview page.

2.3.1.3 Uplink Payload Formatter (Decoder)

To add the uplink formatter code, select Applications > [your application] > End devices > [your end
device] > Payload formatters > Uplink. Then select Use Device repository formatters for the Formatter
type dropdown. Click the Save changes button to apply the changes.

The uplink payload formatter for PB05-L can be downloaded from here: PB05-L decoderr?.
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obos 5 Lsst activity 2 minubes-ago = T4 5up /1 (App) 41
04 paas
08 Devwce Gvervien B Lvedsta T4 Messaging @ Location ] Fayload formatiens 5} Settir
Uplink In] lirik:
Setup
Formatter type *
I Custom Javascnpl fommatter J

Farmatter coda*

FalanT;
<24 | bytes[S+}cele | bytes[5+1]<<B | bytes[2B+13].teString(18)}:
Thads’ Teasl, idds rees'10e )

funetion gat2fic numji
A pazzeInt{c_num) 13)
BLAUm = B ¢ C_nu; Replace the TTN original decoding with our decoding

return c_num;

Test

Byt payload FPort

Test decodes

Press the ACT button to activate the PB05-L. It will then join The Things Stack. Once successfully joined, it
will start uploading sensor data to The Things Stack, which you can view on the Live Data panel.

2.4 Uplink Payload

Uplink payloads include two types: Valid Sensor Value and Other Status / Control Commands.

¢ Valid Sensor Value: Use FPort=2
e Other Status / Control Commands: Use an FPort other than 2.

2.4.1 Uplink FPort=5, Device Status

You can get the Device Status uplink through the downlink command:
Downlink: 0x2601

The device uplinks the status using FPort=5.
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Size (bytes) 1 2 1 1 p)

‘ Value ‘ Sensor Model ‘ Firmware Version ‘ Frequency Band ‘ Sub-band ‘ BAT ‘

Example from The Things Stack:

ahos 4 Last acivity W0 amcondsaga » T Tup /) (A 2 il doin 97 | S
-

B8 Davice Gverdey B Lhodata e Mastagieg

@
G

{8 setung:

= T oo () Dtoramn | B g e

i I el S06 T8 1% | Sayioan) [ BATI B.389; FIRMAFELVESHIONI “1.8.4", FREMENSY_BANDL “EIRHA-; SENSOR_MGDELI will. SUB_BASDL *WRLL® F | B0 01 FF 6026 [ PRt I L Tate: BETEWANE SAE E.8 HSSE) <50

. i - 2 man

& L splssy WewinTi | B4 80 20.LF | PR

14 Swwkdzo: | 5686 36 17 | Fwyinass f ATawn CTHES, Batvi Bnéd, Sound M COSER, Soird_iey) “GPEW, Weyly Wes®. Meyli Swo*, ioFr “MET. Mepdd TMOTi epEi AT F | OB EY M1 0% | FRart: 3 Sut rrie: SRR URG 6 SS530 0T
+ ssage o 24 28 11

$ meemiuet  Sedhtvrs | BOIE1D | B Oa

Example payload (FPort=5): 3g - 01 . 0C48
Sensor Model: For PB05-L, this value is 0x3B.
Firmware Version: 0x0100 means the version is v1.0.0.
Frequency Band:

e 0x01: EU868
e 0x02: US915
e 0x03:IN865
e 0x04:AU915
e 0x05: KZ865
e 0x06: RU864
e 0x07:AS923
e 0x08:AS923-1
e 0x09: AS923-2
e 0x0a: AS923-3

Sub-Band: Value 0x00 to 0x08 (only for CN470, AU915, and US915. For other regions, use 0x00.)
BAT: Shows the battery voltage of PB05-L.
Example: 0x0C48 =3144mV

2.4.2 Uplink FPort=2, Real-time sensor value

The PBO5-L will send this uplink after the Device Status uplink once it has successfully joined the LoRaWAN
network. It will then continue to send this uplink periodically. The default interval is 20 minutes, but it can
be changed.

This uplink uses FPort=2 and, by default, is sent once every 20 minutes.

Size(bytes)
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Value Battery Sound_key & Sound_ACK Alarm keyl & key2 & key3 &
key4 & key5

keyl & key2 & key3 & key4 & key5:
Size(bit) bit[1:7] bit0

Value Reserve

keyl & key2 & key3 & key4 & key5 ‘

Example from The Things Stack.

3
S
B
-
H

@
B

o Battery:
To get the battery voltage.
Example 1: 0XOCEA = 3306mV
Example 2: 0x0D08 = 3336mV

e Sound_key & Sound_ACK:
Key sound and ACK sound are enabled by default.
Example 1: 0x03
Sound_ACK: (03>>1) & 0x01=1, OPEN.
Sound_key: 03 & 0x01=1, OPEN.
Example 2: 0x01
Sound_ACK: (01>>1) & 0x01=0, CLOSE.
Sound_key: 01 & 0x01=1, OPEN.

e Alarm:
Key alarm.
Example 1: 0x01 & 0x01=1, "TRUE", key alarm packet.
Example 2: 0x00 & 0x01=0, "FALSE", normal uplink data.
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o keyl
Displays whether the uplink data was triggered by key 1.
01 (H): (0x01&0x01)=01(H) =0000 0001(B) bit0=1, "Yes"
02 (H): (0x02&0x01)=0  bit0=0, "No"

o key2
Displays whether the uplink data was triggered by key 2.
02 (H): (0x02>>1)&0x01 =01(H) =0000 0001(B) bit0=1, "Yes"
04 (H): (0x04>>1)&0x01 =0 bit0=0, "No"

e key3
Displays whether the uplink data was triggered by key 3.
04 (H): (0x04>>2)&0x01 =01(H) =0000 0001(B) bit0=1, "Yes"
08 (H): (0x08>>2)&0x01 =0 bit0=0, "No"

e key4
Displays whether the uplink data was triggered by key 4.
08 (H): (0x08>>3)&0x01 =01(H) =0000 0001(B) bit0=1, "Yes"
10 (H): (0x10>>3)&0x01 =0 bit0=0, "No"

¢ key5
Displays whether the uplink data was triggered by key 5.
10 (H): (0x10>>4)&0x01 =01(H) =0000 0001(B) bit0=1, "Yes"
01 (H): (0x01>>4)&0x01 =0 bit0=0, "No"

2.4.3 Uplink FPort=3, Datalog sensor value

PBO5-L stores sensor values, and the user can retrieve this historical data via a downlink command. The
datalogged sensor values are sent via FPort=3.

The historical payload includes one or multiple entries.

Size(bytes) 4 1 1 1 4
Value Reserve key5 & key4 & key3 & | Reserve Poll message Unix Time
key2 & keyl flag & alarm Stamp

key5 & key4 & key3 & key2 & key1l:
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Size(bit) bit[1:7] bit0

Value Reserve

key5 & key4 & key3 & key2 & keyl ‘

Poll message flag & Alarm:

Size(bit) bit7 bit5 bit[3:1]
Status&Ext No ACK Poll Message | Sync Unix Time Reserve Alarm:1

Message Flag time OK | Request

No ACK Message: 1: This indicates that the payload is from an uplink message that did not receive an ACK
from the server (related to the PNACKMD=1r feature)

Poll Message Flag: 1: This indicates that the message is a reply to a poll message.

e Eachdataentryis 11 bytes long to save airtime and battery. PB05-L will send the maximum number
of bytes allowed based on the current data rate (DR) and frequency band.

For example, in the US915 band, the maximum payload size for different DRs is:

1. DRO: Maximum is 11 bytes - the device sends one data entry.

2. DR1: Maximum is 53 bytes - the device sends 4 data entries (44 bytes total).
3. DR2: Payload includes 11 data entries.

4. DR3: Payload includes 22 data entries.

If you send the downlink command: 31 6722DD98 672300C0 05

Where:
Start time: 6722DD98 = 2024/10/31 (Thursday) 01:30:00
Stop time: 672300C0 =2024/10/31 (Thursday) 04:00:00

PBO5-L will uplink the following payload:

nb0s
Th: pisie

Tucessal AT3 wessig

000000001000416722E531

000000000800416722E538000000000400416722E540000000000200416722E54A000000000100416722E5520(

Where the first 11 bytes are for the first entry:
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00000000 10 00 41 6722E531

The first four bytes are reserved - (do not indicate anything)

key5 & key4 & key3 & key2 & key1: 10(H).

key5: ((0x10>>4)&0x01) = 1, "Yes".
key4: ((0x10>>3)&0x01) =0, "No".
key3: ((0x10>>2)&0x01) =0, "No".
( )=0
(

key2: ((0x10>>2)&0x01) =0, "No".
e keyl: (0x10 & 0x01) =0, "No".

The sixth byte is reserved - (does not indicate anything)

Poll Message Flag & Alarm: 0x41 (Hex) indicates a reply message. For the alarm, 0x41 & 0x01 = 1, which
means "True."

Unix time is 0x6722E531=1730340145s=24/10/31 02:02:25

If the PBO5-L has no data at the polling time, it will transmit an uplink containing 11 bytes of zeros.

phos

=, Bary Bauna_ktrs “3FER°, Bage_kep1 “TPE

See Datalog feature for more informaton.

2.5 Show data on Datacake

The Datacake loT platform provides a user-friendly interface to display sensor data in charts. Once your
sensor data is available in The Things Stack, you can connect Datacake to The Things Stack and view the
data in Datacake. Follow the steps below:

2.5.1 Prerequisites
e The Things Stack account

e Ensure that your PBO5 is programmed and properly connected to the LoRaWAN network.

2.5.2 Procedure

First, configure your application to forward data to Datacake by adding an integration:
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1. Go to The Things Stack Console --> Applications --> Integrations --> Add Integrations.

2. On the Choose webhook template page, click on the Datacake.

Please refer to the figure below:

g T e O & Bitw 2 Sowkton

it 3 peboa. » A
e
= Choose webhook templ
B o

Custormn webhook

AliThingsTalk Maker

ioer scnecoibe kT Fatorm forroid o

()]
Daizy
Daizy
rhagrabe with Daey

Log in to Datacake and copy the API token from your account. You can find it under Account Settings ->

API Token.

o . B osracaxe
tingEdngino.or  ~
‘Aooant

Account Settings

Cresie o custom webhook without bem._.

ate

I|| akenza.io

skenza
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BI_O_CKBAX
P—

Blockbax
= begratm vt ook b

2

Datacaks
Fend cata t Dtacake via T71 adapber

ALSQP Firmemn

ALSC aT Platform

Acomerertialready ol soiution b degt .

Cayenne

Cayenne

OrgAncCrog kT Poject Dulider

<

Delmation

‘Sang your samsoe dats fothe Del mation

OAwVE
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WEatiadae, Moo a1 AN e Gate oo ..

QI CLOUDSTUDIO

e Studio
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Hefem
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Gurvlcest e Basanoed | AP Taken
(ool Wwiaya
Anpria AP Token
[rI—.
Waming
e
Plense 1 T e o AL
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In the Setup webhook for Datacake page, enter the following:

e Enter the Webhook ID
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e Paste the APl token you copied from The Things Stack in the Token text box.

Click on the Create Datacake webhook button.

s =
a& m THE THINGS STACK
ot SANDBOX

NETWORK

m zero

!: Overview

.X. End devices

El Live data
<> Payload formatters v
J.  Integrations -~
® morT
* Webhooks

* Storage Integration
® awsior
* Azure loT
* LoRa Cloud
-w Collaborators

Or APl keys

a General settings

In the Datacake, click Devices and then click on the +Add Device button.

DATACAKE
Fleed » Dewiocs

= List BB orid [ rep

BEVICE

B8 Overview

FRBAARY

O Applications

2

Webhook ID*

pb05-1

Token *

o Gateways

=% Organizations
» Webhooks » Add > Datacake

Setup webhook for Datacake
send data to Datacaks via TTI adapter

About Datacake ™ | @

Create Datacake webhook

SECONDMEY

i

DEVICE SI0MAL

In the Add Device dialogue box, choose LoRaWAN.

Then click on the Next button.
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Add Device
First, choose the connectivity type of your device.

(t*b LoRaWAN
° ; Choose from 16 LoRaWAN networks

M Particle
v c icle devi
parTIcLE CONnect your Particle devices

AP
Generic AP1 device with support for MQTT and HTTP connectivity

Pincode Claiming
Claim an existing device by pincode

10T Creators
NB-loT and LTE-M conneclivity by Deutsche Telekom

Dragino NB-loT
Connect Dragine NB-1oT devices

INCE
Connect 1NCE devices

In the Add LoRaWAN Device dialogue box, configure the following:
STEP 1:

e Choose New Product.
¢ Enter the product name in the Product Name text box. pb05-1, for example.

Click on the Next button.
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Add LoRaWAN Device *
STEP 1 STEP 2 5TEP 3 STEP 4

Product Metwork Server Devices Plan

Datacake Product

You can add devices to an existing product on Datacake, create a new empty product or start with one of the templates. Products
allow you to share the same configuration (fields, dashboard and more) between devices

MNew Product from template Existing Product New Product
Create new product from a Add devices to an existing product Create new empty product
template
4 ]

New Product

IT your device s not avallable as a template, you can start with a
dashboard) and provide the payload decoder in the device;

1ply device. You will have to create the device definition (fields,
figuration

Product Name

pb05-1

STEP 2:

e Choose The Things Stack V3.
Click on the Next button.
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Add LoRaWAN Device ~
STEP1 STEP 2 STEP 3 STEP 4
Product Network Server Devices Plan

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

@ Datacake LNS AUTOMATIC SETUP i S
Start and scale easily with a managed LNS .

The Things Stack V3

i i Uplink Downlinks
TTN V3 / Things Industries plinks ownlin

Helium . i
@ helium Uplinks Downlinks
Use your own console

LI LORIOT Uplinks Downlinks
Aenpsaye ChirpStack Uplinks Downlinks

P sctiey  Actility Uplinks  Downlinks
Showing 1 to 5 of 15 results Previous Next

= -

STEP 3:

e Enter the DevEUI of the PB05 in the DEVEUI box.
e Type PB05in the NAME text box.

Click the Next button.
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Add LoRaWAN Device »
STEP STEP 2 STEP3 STEP4

Product Network Server Devices Plan

Add Devices

Manual Impart from The Things Stack

Please provide one or muitiple LoRawAN device EUls along with the corresponding names they should have on Datacake.

Ahernatively, you can choose to upload a CSV file that contains the DevELN, device Name, location, and a set of tags. For more
Information on how to format the file, please refer to our documentation.

[y Drag and drop a.csv file here or click 1o choose one

DEVEW MNAME LOCATION TAGS

% FA 23 45 55 55 §5 55 51 A hyies B PBOS catio id tag Ad

+ Add another device

Go to the PB05's configuration page.

DATACAKE
Fleet > P8B01

PBO5

Serlal Mumber Last update
FA23455555555551 MNever

E5 Dashboard W1l History “s Downlinks i configuration = Debug % Rules = Permissions
General Configuration
Device name

PBOY

lcon
No icon selected «

You can override the default product icon for this device

Location descriotion nntinnal

Copy and paste the TTN decoder™ in the Payload Decoder box and click the Save button.
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Payload Decoder

e Ahe evert's name. The payload decoder then transforms it to measurements

i

To learn about how to add visual widgets in the Datacake to visualise the data, please read the
Datacake documentationr.

2.6 Datalog Feature

Datalog Feature is to ensure |oT Server can get all sampling data from Sensor even if the LoRaWAN network
is down. For each sampling, PBO5 will store the reading for future retrieving purposes.

2.5.1 How datalog works

PBO5 will wait for ACK for every uplink, when there is no LoRaWAN network,PB05 will mark these records
with non-ack messages and store the sensor data, and it will send all messages (10s interval) after the
network recovery.

¢ a) PBO5 will do an ACK check for data records sending to make sure every data arrive server.

¢ b) PBO5 will send data in CONFIRMED Mode, but PB05 won't re-transmit the packet if it doesn't get
ACK, it will just mark it as a NONE-ACK message. In a future uplink if PBO5 gets a ACK, PB05 will
consider there is a network connection and resend all NONE-ACK messages.

2.5.2 Enable Datalog

User need to make sure below two settings are enable to use datalog;

¢ SYNCMOD=1(Default) to enable sync time via LoRaWAN MAC command, click here (AT+SYNCMODZ)
for detailed instructions.
e PNACKMD=1 to enable datalog feature, click here (AT+PNACKMDCZ) for detailed instructions.
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Once PBO05 Joined LoRaWAN network, it will send the MAC command (DeviceTimeReq) and the server will
reply with (DeviceTimeAns) to send the current time to PBO05 . If PBOS5 fails to get the time from the server,
PBO5 will use the internal time and wait for next time request (AT+SYNCTDC to set the time request period,
default is 10 days).

Note: LoRaWAN Server need to support LoRaWAN v1.0.3(MAC v1.0.3) or higher to support this MAC

command feature, Chirpstack,TTN V3 v3 and loriot support but TTN V3 v2 doesn't support. If server
doesn't support this command, it will through away uplink packet with this command, so user will
lose the packet with time request for TTN V3 v2 if SYNCMOD=1.

2.6.1 Unix TimeStamp

The Unix timestamp shows the sampling time of the uplink payload. The following figure shows the
DeviceTimeAns payload format.

Size (bytes) 4 1
DeviceTimeAns 32-bit unsigned integer : Seconds Bbits unsigned integer: fractional-
Payload since epoch® second
in ¥2"8 second steps

Figure 10 : DeviceTimeAns payload format

To get the current Unix epoch time, visit the website https://www.epochconverter.com/#':

For example, if the Unix epoch time is 1611889090, you can convert it to hex using a Decimal to Hex
Converter available online, such as Code Beautify. For this example, the equivalent hex value is 0x60137afd.

JSON Formarter  H

® Code Beauti
@ EpochConverter ode Beautify

All Numbers Converter

Epoch & Unix Timestamp Conversion Ta Decimal to Hex I

Numbers to Waords Converter

Decimal to Binary Converter

Eriter the Decimal number to decode Sample ‘3

Decimal to Hex Converter
= 1611889405

The current Unix epoch ume is  T6118E8418

Lrecimal to Octal Converter
Binary to Decimal Converter
@nvert epoch to human-readable date and vice vey ~ *"7 1o Hex convenes

= Binary to Cctal Converter
1611888090 Timestamp to Human date | [batch convert

Binary to Text Converter

Supports Unix timestamps in seconds. milllsaconds. microseconds and nancseconds.
Assuming that this timestamp ks In seconds:

GMT: 2021521 B29E Friday 02:58:10

Your time zone: 202121 S2928 28T 1005810 GMT-02:00

Relatlve: 3 minutes ago

Mon Day YT Hr Min SeC
L

pian Lilanae a = " AT i cdbn b Tard

2.6.2 Set Device Time

There are two ways to set the device's time:

Text to Binary Carmverter
Hex to Decimal Converter
Heax to Binary Converter
Hex 1o Octal Converter

Octal to Decimal Converter

1. Through LoRaWAN MAC Command (Default settings)

PRl O Convert ¥ File.. & |

The mfinber in hex [base 16)

s prestntation:

60137afd

You need to set AT+SYNCMOD=1 to enable time synchronisation via the MAC command.
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Once the PBO5-L joins a LoRaWAN network, it sends a MAC command (DeviceTimeReq). The server
responds with a DeviceTimeAns to provide the current time to the PB05-L. If the PB05-L fails to get the time
from the server, it will use its internal clock and wait for the next time request.

You can use AT+SYNCTDC to set the time request period (default is 10 days).

©® Note: The LoRaWAN server needs to support LoORaWAN v1.0.3 (MAC v1.0.3) or higher to enable
this MAC command feature.
ChirpStack, TTS V3 (v3), and Loriot support it, but TTS V3 (v2) does not.
If the server does not support this command, it will discard the uplink packet containing the
time request. As a result, the user will lose the time request packet when using TTS V3 (v2) with
SYNCMOD-=1.

2. Manually Set Time

You need to set AT+SYNCMOD=0 to enable manual time configuration. Otherwise, the time you set will be
overwritten by the time provided by the server.

2.6.3 Poll sensor value
You can poll sensor values based on timestamps from the server.

Below is the downlink command.

lbyte 4bytes 4bytes lbyte

‘ 31 ‘ Timestamp start ‘ Timestamp end ‘ Uplink Interval

Timestamp start and Timestamp end use Unix Timestamp format as mentioned above. Devices will reply
with all data logs during this time period, using the uplink interval.

For example, downlink command 31 6722DD98 672300C0 05

Is to check 2024/10/31 01:30:00 to 2020/12/1 04:00:00's data

Uplink Internal =5s, means PB05-L will send one packet every 5s, range 5~255s.

2.6.4 Datalog Uplink payload

See, Uplink FPort=3, Datalog sensor value

2.7 Buttons
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e ACT button

Long-press the ACT button to reset the device and allow it to join the network again.

g(—] II' — ACT button

e Alarm buttons

When you press the alarm button, the PB05-L immediately uplinks data. The alarm flag is set to 'TRUE," and
the corresponding button status is 'Yes'.

Key 1
Key 2 ]
Key 3 I
Key4 | )
22 * =

Key 5 fu_‘“ =

- &
@ f-fff l J
! i

( &::) !!yﬂﬁﬁﬁy,,,

2.8 LED Indicators

The PBO5-L has a tri-color LED for easily indicating different stages.

Hold the ACT button until the green light turns on to reset the device. The green LED will flash as the node
restarts, the blue LED will flash once when requesting network access, and the green LED will remain on for
5 seconds after successful network access.

In a normal working state:

e When the node restarts, hold the ACT button until the GREEN LED lights up. The GREEN LED will flash
as the node restarts.

e The BLUE LED will flash once upon requesting network access.

e The GREEN LED will remain on for 5 seconds after successful network access.

During OTAA Join:

e Foreach Join Request uplink, the GREEN LED will blink once.
e Once the Join is successful, the GREEN LED will remain on for 5 seconds.

30/44



PBO5-L -- LoRaWAN Button User Manual

e Afterjoining, for each uplink, either the BLUE or GREEN LED will blink once.

Alarm Button Press:

e When an alarm button is pressed, the RED LED will flash until the node receives an ACK from the
platform.
¢ Oncethe ACKis received, the BLUE LED will stay on for 5 seconds.

2.9 Buzzer

The PBO5 has a button sound and an ACK sound, both of which users can turn on or off using AT+SOUND.

e Button sound is the tone played by the node after an alarm button is pressed.
You can use AT+OPTION to set different button sounds.
e ACK sound is the notification tone played when the node receives an ACK.

2.10 E2 Extension Cable
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1m Long Breakout Cable for PB05-L
Features:

e Used for AT commands; compatible with LHT52, LHT65N, and PB05-L.
e Supports firmware updates for PB05-L; also works with LHT52 and LHT65N.
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e Exposes all pins from the PB05-L Type-C connector.

The following diagram shows the pin mapping between PB05 and the E2 Cable.

PBO5 E2 Cable Pin Mapping

=
=z

b=
5,
2’

I~
1

3. Configure PBO5-L via AT command or LoRaWAN downlink

You can configure PB05-L via AT Command or LoRaWAN Downlink command.

e AT Command Connection:
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Port 1(Black wire)<--->USB-TTL GND
Port 5(White wire)<--->USB-TTL RXD
Port 9(Green wire)<---> USB-TTL TXD

On a PC, you need to set the serial tool (such as PuTTY or SecureCRT) to a baud rate of 9600 to access the
serial console for the PBO5-L.

AT commands are disabled by default and require entering a password (default: 123456) to activate them.
The AT command input timeout is 5 minutes; after this period, the user must enter the password again.

Enter the password and ATZ to activate the PB05-L, as shown below:
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I Serial Fort Utility - Persoenal Edition = o *
File Edit Yiew Jook Control Help

EoplIBC +— |0

serial Port Setting
Port .CEH]EI(SE_" I

Baudrate (9600
pata Bits |8

Parity F

Stop Bits |1

Flow Type [xon/xoer B

Recelve Setting
= Text © Hax
™ auto Feed Line
I~ pisplay send

~ pisplay Time

L . |
—_— =T =

[Tx][16:0:05.675] 123456

Al 16:0:4:05.696] Correct Password
Wn -

[R][16:04:13 586]

[Rx]f16:04:13 586] Dragine OTA bootloader FUBGE v1.3
[Rx][16:04:15,927]

[Rx][16:04:15,937]

DOragino PBOS-L Alarm Device

[R=][16:04:15.967]

Emage Version: v1.0.0

[FAx][16:04:15.937] LoRaWan Stack: DR-LWS-007
[Ax][16:04:16.017] Frequancy Band: ELIBGS

[Fx][ 16:04:16,037] DevEui= 01 FF FF FF FF FF FF FF
[Ru][16:04:16.076] Enter Password to Active AT Commands
[Hx][16:04:16.116]

[Ax][16:04:16.116] Use AT+DEBUIG 1o see more debug info
[R=][16:04:16.156]

[Ax][16:04:16.206]

5'@'“[' mtlﬂg. IOl E-MRA-AE INE] SEBEE | |l il miintne- N R8RS ﬂ
s = ATZ
Text HeEx
i ' Senid
I Loop |ieda =+ ms
™ Line by Line [aTz -

COMA3 OPERED, 5600, 8, NONE, T, Xon/off | Rac 2171 Bytes T 29 Bytes

¢ LoRaWAN Downlink instructions for different platforms can be found here: |oT LoRaWAN Server

There are two types of commands to configure the PB0O5-L:
General Commands
These commands configure:

e General system settings, such as the uplink interval.
¢ LoRaWAN protocol and radio-related settings.

These commands are the same for all Dragino devices that support the DLWS-005 LoRaWAN stack (Note**).
They can be found on the wiki: End Device Downlink Command.

Commands Specifically Designed for PBO5-L

These commands are only valid for the PB05-L, as listed below:

3.1 Downlink Command Set

Function Downlink

Response

1200000
OK

AT+TDC=? View current TDC time Default 1200000(ms)
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AT+TDC=300000

ATZ
AT+FDR

AT+CFM=?

AT+CFM=1,7,1

AT+NJIM=?

AT+NJIM=0

AT+RPL=?

AT+RPL=1

AT+ADR=?

AT+ADR=0

AT+DR=?
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Set TDC time OK
Reset node
Restore factory settings
View the current confirmation 0,7,0
mode status OK
Confirmed uplink mode. The OK
maximum number of retries is
seven, and the uplink FCntiin -
creases by 1 for each retry.
Check the current network con - 1
nection method. OK
Change the network connection Attention:
method to ABP. Take effect
after ATZ
OK
View current RPL settings 0
OK
set RPL=1 OK
View current ADR status 1
OK
Set the ADR state to off OK
View the current DR settings OK

0X0100012C:
01: Fixed command
00012C: 0X00012C=

300(seconds)

0x04FF
0XO04FE

Default 0,7,0

05010701

05: Fixed command
01: Confirmed uplink
07: Retry 7 times

01: FCnt count plus 1

Default 1

0X2000: ABP
0x2001: OTAA
20: Fixed command

Default 0

0x2101:
21: Fixed command
01: For details, check the wiki

Default 0

0x2200: Close
0x2201: Open
22: Fixed command
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AT+DR=1 SetDRto1l 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
AT+TXP=1 SetTXPto1l OK 0X22000101:
It takes effect only when ADR=0 00: ADR=0
01: DR=1
01: TXP=1
22: Fixed command
AT+RJTDC=10 Set the RJTDC time interval OK 0X26000A:
26: Fixed command
000A: 0X000A=10(min)
For details, check the wiki
0X3161DE7C7061DESASO0A:
. . 31: Fixed command
Ez;ne:; ;tjo;?ctii rC\lqaeta for a speci 61DE7C70:0X61DE7C70=2022/1/12
P 15:00:00
61DE8A80:0X61DE8A80=2022/1/12
16:00:00
0A: 0X0A=10(second)
View details 2.6.2
AT+DDETECT=? | View the current DDETECT setting | 1,1440,2880 | Default 1,1440,2880(min)
status and time OK
AT+DDETECT= Set the DDETECT setting status OK 0X320005A0: Close
1,1440,2880 and time 0X320105A0: Open
(When the node does not receive 32: Fixed command
the downlink packet within the 05A0: 0X05A0=1440(min)
set time, it will re-enter the
network)
3.2 Set Password
Feature: Set the device password—maximum 9 digits.
AT Command: AT+PWORD
Command Example Function Response
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AT+PWORD=? Show password 123456
OK
AT+PWORD=999999 Set password OK

Downlink Command:

No downlink command is available for this feature.

3.3 Set button sound and ACK sound

Feature: Turn on/off the button sound and the ACK sound/alarm.

AT Command: AT+SOUND

Command Example Function Response
AT+SOUND=? Get the current status of the but - | 1,1

ton sound and the ACK sound OK
AT+SOUND=0,1 Turn off the button sound and OK

turn on the ACK sound

Downlink Command: 0xA1
Format: Command Code/prefix (0xAl) 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)

e Example: Downlink Payload: A10001 // Set AT+SOUND=0,1 Turn off the button sound and turn on
ACK sound.

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

Command Example Function Response
AT+OPTION=? Get the buzzer music type 3

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

Downlink Command: 0xA3
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Format: Command Code/Prefix (0xA3) followed by 1 byte mode value.
e Example: Downlink Payload: A300 // Set AT+OPTION=0 to set the buzzer music to type 0.

3.5 Set Valid Push Time

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

AT Command: AT+STIME

Command Example Function Response
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/Prefix (0xA2) followed by 2 bytes mode value.
e 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 Replacement

PBO5-L uses 2 x AA LR6(1.5v) batteries. If the batteries are running low (Shows 2.1v in the platform). You can
buy generic AA batteries and replace them.

Note:

1. The PB05-L doesn't have any screws so you can use a nail to open it by the middle.

S T i = i g T g =
| ______"_:-:_n.:__"_-_-——_ —— e e e ‘,_._.J_, e
| 11 - S — i : — = : - BT i
— .-—"“—-—n_.\—_:"'“"--m-._.___, : — —— — —
e ==
D . = =

- l
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2. Make sure the direction is correct when installing the AA batteries.

4.2 Power Consumption Analysis

All Dragino's battery-powered products run in low-power mode. We have an updated battery calculator
which based on the measurement of the real device. You can use this calculator to check the battery life and
calculate the battery life if you want to use a different transmit interval.

Instructions to use are as below:
Step 1: Download the up-to-date DRAGINO_Battery_Life_Prediction_Table.xlsx from the below link:

battery calculatorrt?

Step 2: Open it and choose

e Product Model
e Uplink Interval
e Working Mode

And the Life expectancy in different cases will be shown on the right.

it niEher ik
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5. OTA Firmware update
You can update the firmware of PB05-L to:

e Change the Frequency band/ region.
¢ Update with new features.
e Fixbugs.

Firmware and changelog can be downloaded from: Firmware download link

Methods to Update Firmware:

¢ (Recommended way) OTA firmware update via
wireless: http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%200TA%20Update%20for%20
e Update through UART TTL interface: Instructiont.

6. Use Cases

6.1 Public Transport Satisfaction

Public transport satisfaction terminals, placed inside buses, trams, or train stations, allow passengers to
quickly rate aspects like cleanliness, punctuality, or overall experience after a ride, providing cities and
transport operators with valuable real-time feedback, even from locations with poor cellular or WiFi
coverage. This helps to improve service quality and passenger satisfaction.

1.5

O @@@ ( ) oQo0 — O
i E o F (") * P E }( )
- ; L]
Passenger Satisfaction Terminal LoRaWAN i A pg;':et:’" T

a PERS Gy Network Server

L]

6.2 Event or Conference Feedback

Event or conference feedback terminals, strategically placed at session exits, information booths, or
entrance gates, enable attendees to rate specific talks, exhibitors, or their overall event experience on the
spot. This setup provides organisers with detailed, location-specific feedback in real time, without relying
on constant internet connectivity, allowing them to assess and improve various aspects of the event
efficiently.
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1.5

O lole) 41D —N
G_D # r@ )C/:\_) = r( : )

AR :

e Application
Visitor Satisfaction Terminal LoRaWAN RpIadn
- LoRaWAN Server Conference
A PBOS Gateway -
% Network Server Organizer

6.3 Retail Stores or Service Desks

Placed at cashier counters or near store exits, these devices allow customers to quickly rate staff behaviour,
checkout experience, and store cleanliness. The feedback is captured in real time, giving store managers
valuable, honest insights to help improve service quality and enhance the overall shopping experience.

1.5

o (@) E—

Custamer ” ; : Application
Satisfaction Terminal LoRaWAN LORAWAN Server Store Manager /
PBO5 Gateway
Network Server Owner
o Q

7. FAQ

7.1 How to design a customised sticker?

PBO05-L is shipped with a default PVC stick with satisfied icons. This sticker is not attached to the design for
easy customisation purposes. You can design a customised PVC sticker and change the panel design.

Follow this linkr? for the design template.

8. Order Info

Part Number: PB05-L-XX
XX : The default frequency band

e AS923: LoRaWAN AS923 band
e AU915: LoRaWAN AU915 band
e EU433:LoRaWAN EU433 band
e EUS868: LoRaWAN EU868 band
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KR920: LoRaWAN KR920 band
US915: LoRaWAN US915 band
IN865: LoRaWAN IN865 band

CN470: LoRaWAN CN470 band

9. Packing Info

Package Includes:
e PBO05-L LoRaWAN Push Buttons x 1
Dimension and weight:

e Device Size: cm

e Device Weight: g

e Package Size / pcs: cm
e Weight/pcs: g

10. Support

e Supportis provided Monday to Friday, from 09:00 to 18:00 GMT+8. Due to different time zones, we
cannot offer live support. However, your questions will be answered as soon as possible in the
aforementioned schedule.

¢ Provide as much information as possible regarding your enquiry (product models, accurately
describe your problem and steps to replicate it, etc.) and send an email to support@dragino.comcf.

11. Appendix A: FCC Statement

FCC Caution:

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

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

IMPORTANT NOTE:

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

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
- Consult the dealer or an experienced radio/TV technician for help.

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment.
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