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1. Introduction
1.1 What is NBSN95 NB-loT Sensor Node

NBSN95 is a Long Range NB-loT Sensor Node. It is designed for outdoor data logging and powered by Li/
SOCI2 battery for long term use and secure data transmission. It is designed to facilitate developers to quickly
deploy industrial level NB-10T solutions. It helps users to turn the idea into a practical application and make the
Internet of Things a reality. It is easy to program, create and connect your things everywhere.

NarrowBand-Internet of Things (NB-loT) is a standards-based low power wide area (LPWA) technology
developed to enable a wide range of new loT devices and services. NB-1oT significantly improves the power
consumption of user devices, system capacity and spectrum efficiency, especially in deep coverage.

NBSN95 uses STM3210x chip from ST, STMLOx is the ultra-low-power STM32L072xx microcontrollers
incorporate the connectivity power of the universal serial bus (USB 2.0 crystal-less) with the high-performance
ARM® Cortex®-MO0+ 32-bit RISC core operating at a 32 MHz frequency, a memory protection unit (MPU), high-
speed embedded memories (192 Kbytes of Flash program memory, 6 Kbytes of data EEPROM and 20 Kbytes of
RAM) plus an extensive range of enhanced I/Os and peripherals.

NBSN95 is an open source product, it is based on the STM32Cube HAL drivers and lots of libraries can be found
in ST site for rapid development.

NBSN95 in a NB-loT Network

Internet
MR CoAP, MQTT,
Network UDP
loT Server
NBSN35 NB-loT Sensor Node NB-loT Station

1.2 Features

STM32L072xxxx MCU

NB-loT Bands: B1/B3/B8/B5/B20/B28 @H-FDD
Pre-load bootloader on USART1/USART2
MDK-ARM Version 5.24a IDE

I2C, LPUSART1, USB, SPI2

3x12bit ADC, 1x12bit DAC

20xDigital 1/0

Open-source hardware / software

IP66 Waterproof Enclosure

Ultra-Low Power consumption

AT Commands to change parameters
Micro SIM card slot for NB-loT SIM
8500mAh Battery for long term use

1.3 Specification
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Micro Controller:

MCU: STM32L072xxxx
Flash: 128KB

RAM: 20KB

EEPROM: 6KB

» Clock Speed: 32Mhz

Common DC Characteristics:

» Supply Voltage: 2.1v ~ 3.6v
» Operating Temperature: -40 ~ 85°C
* 1/O pins: Refer to STM32L072 datasheet

NB-loT Spec:

B1 @H-FDD: 2100MHz
B3 @H-FDD: 1800MHz
B8 @H-FDD: 900MHz
B5 @H-FDD: 850MHz
B20 @H-FDD: 800MHz
B28 @H-FDD: 700MHz

Battery:

+ Li/SOCI2 un-chargeable battery
Capacity: 8500mAh

Self Discharge: <1% / Year @ 25°C
Max continuously current: 130mA
Max boost current: 2A, 1 second

Power Consumption

+ STOP Mode: 10uA @ 3.3v
* Max transmit power: 350mA@3.3v

1.4 Applications

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

Smart Agriculture

Smart Cities

Smart Factory

1.5 Pin Definitions & Switch
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NBSN95

Pin Definition

300W 1008

q_j EVITIAREE-1 0880

NB-loT Module

a8
LEo

No. Signal
1 VCC(2.9V)
2 PAO

3 PA1

4 PA2

5 PA3

6 PB6

7 PB7

8 PB3

9 PB4

10 PA9

11 PA10
12 GND
13 VCC(2.9V)
14 Jumper
15 PA4

16 NRST
17 PA12
18 PA11
19 PA14
20 PB13
21 PB12
22 PB15
23 PB14
24 PA13
25 PA8

26 GND
27 +5V

28 LED1
29 BOOT MODE
30 NRST

Direction
OUTPUT
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out

OUTPUT

In/Out
In

In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out
In/Out

Out

Function

VCC

Directly from STM32 chip
Directly from STM32 chip

Directly from STM32 chip, 10k pull up to VCC
Directly from STM32 chip, 10k pull up to VCC

Remark
Directly connect to main power for board
Used as ADC in NBSN95 image

Used as UART_TXD in NBSN95 image
Used as UART_RXD in NBSN95 image

Directly from STM32 chip, 10k pull up to VCC
Directly from STM32 chip, 10k pull up to VCC
Directly from STM32 chip, 10k pull up to VCC

Directly from STM32 chip

Directly from STM32 chip, 10k pull up to VCC
Directly from STM32 chip, 10k pull up to VCC

Ground

VCC

Power on/off jumper
Directly from STM32 chip
Reset MCU

Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Directly from STM32 chip
Ground

5v output power
Controlled by PA8

Directly connect to main power for board

Default use to turn on/off LED1 in NBSN95 image

Controlled by PB5(Low to Enable, High to Disable)
Blink on transmit

Configure device in working mode or ISP program Flash: Normal Working mode and send AT

mode

Reset MCU

Commands

ISP: UART Program Mode

1.5.1 Jumper JP2

Page 8 /47 - last modified by Xiaoling on 2023/01/07 08:56




User Manual for LoRaWAN End Nodes - NBSN95 NBSN95A NB-loT Sensor Node User Manual

Power on Device when put this jumper.

1.5.2 BOOT MODE / SW1

1) ISP: upgrade mode, device won't have any signal in this mode. but ready for upgrade firmware. LED won't work.
Firmware won't run.

2) Flash: work mode, device starts to work and send out console output for further debug

1.5.3 Reset Button

Press to reboot the device.

1.5.4 LED

It will flash:
1. When boot the device in flash mode

2. Send an uplink packet

1.6 Hole Option

The NBSN95 provides different hole size options for different size sensor cable. The options provided are M12,
M16. The definition is as below:
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C€

25 165 [ i 5 A A E e [ 3 AE i (36
e TV
e sk s '5."

F Hipich

et

Structure
8 + 4k =g 1! wER i 3k
Lock Nut Mainunit Claw Seal Sealing Nut
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H2 B

i mm
MODEL i H2 u Ml D nl A B
Mi2+1.5 8 28.3 12.0 1.0 10. 4 8.52£0.2 1620.2 1820.2
Mi6e=1.5 8 30.7 15.1 16.0 13.5 10.9+£0,2118,820.21 20.6+0.2
M20+1. 5 9 4.0 20.2 20.0 18.7 16.2+0.2122.820.2] 25.220.2

2. Use NBSN95 to communicate with loT Server

2.1 How it works
The NBSN95 is equipped with a NB-loT module, the pre-loaded firmware in NBSN95 will get environment data from

sensors and send the value to local NB-loT network via the NB-loT module. The NB-loT network will forward this
value to loT server via the protocol defined by NBSN95.

The diagram below shows the working flow in default firmware of NBSN95:
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power on
LED lihgts for one second

| Device Initialization |

»
A

¥

| Start to join the network |

| Enable stop mode |(—N

| TDC timeout | i
¢ | LED lights for three second
—| Exit stop mode |
>
-
Y

| Enable 5V power |

1)Battery Voltage

2)Singal Strength

3)Operating Mode

(4)Temperature from DS18B20

L

5)Analog-to-Digital convert

Y

Data acquisition

6)Status of Input

1
-

—)l Disable 5V power |

)SHT10/SHT31 temp & humidits ¢

Send package
LED lights for 500 ms
8)Ultrasonic distance

| Enable stop mode I

3

9)Two ADC

s

10)Two DS18B20

| TDC timeout/Interrupt |

trigger
11)HX711 weigt measureme -T_
| Exit stop mode I—

12)Count mode

3
-

2.2 Configure the NBSN95
2.2.1 Power On NBSN95
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-

RARAADAAR ARARARA

oqoooOooooqooa
DeCOPOSDONS

l

Put the Jumper to Power on Device

2.2.2 Test Requirement

To use NBSN95 in your city, make sure meet below requirements:

* Your local operator has already distributed a NB-loT Network there.
» The local NB-loT network used the band that NBSN95 supports.
» Your operator is able to distribute the data received in their NB-loT network to your loT server.

Below figure shows our testing structure. Here we have NB-loT network coverage by China Mobile, the
band they use is B8. The NBSN95 will use CoAP(120.24.4.116:5683) or raw UDP(120.24.4.116:5601) or
MQTT(120.24.4.116:1883)or TCP(120.24.4.116:5600)protocol to send data to the test server

NBSN95 network example in Dragino office

)

NB-loT Network
by China Mobile
Band 8

CoAP Protocol
(Base on UDP)

loT Server

NBSN95 NB-loT Station support CoAP

(China Mobile)
2.2.3 Insert SIM card

Insert the NB-loT Card get from your provider.

User need to take out the NB-loT module and insert the SIM card like below:
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2.2.4 Connect USB - TTL to NBSN95 to configure it

User need to configure NBSN95 via serial port to set the Server Address / Uplink Topic to define where and how-
to uplink packets. NBSN95 support AT Commands, user can use a USB to TTL adapter to connect to NBSN95 and
use AT Commands to configure it, as below.

- USE TTL to NBSN50 Connection
GND <..> GND
TXD <..> PA3
RXD <..> PA2

SW1 switch to:
1)ISP for program via TTL
2)fiash for firmware running

In the PC, use below serial tool settings:

- Baud: 9600

» Data bits: 8

+ Stop bits: 1

» Parity: None

» Flow Control: None

Make sure the switch is in FLASH position, then power on device by connecting the jumper on NBSN95. NBSN95
will output system info once power on as below, we can enter the password: 12345678 to access AT Command
input.
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B xE=0EmE

XD ®SE N8y TRD =OH)

Bo(plIBC +— D&

a0inE

% O [UsB-SERIAL CH340(cme) ~ |
EHE |9600 -
#iiRfs |8 x
BGh Fone ]
frm [ =]
# 1 [Fone =]
#hizE

(& ASCIT " Hex
=t

W RiREE

™ fTEiE

hERE

& ASCID " Hex

I g [1000 = us

COME OPENED, 9600, 8, NONE, 1, OFF

[35]reboot error:HRST?

DRAGIND NSEB1 HB-IoT Sensor Hode

Image Version: v1.1.0

HB-1oT Stack : D-BC95-002

Protocol in Used: TCP

[4285]HBIOT has responded.

[5323]Echo mode turned off successfully.

[6411]The IMEI number is:BG65057049271087.
[7491]The IMSI number is:460045954100762.

Currently set frequency band:5,8,3
[10662]5ignal Strength:26

RiE

|-\m

Roc 353 Bytes Tx: O Bytes

Note: the valid AT Commands can be found at: https://www.dropbox.com/sh/jao1xt9kw5r3yq4/
AAAMpJkZzExF2JLbRWxGoQ9Na?di=0

2.2.5 Use CoAP protocol to uplink data

Note: if you don't have CoAP server, you can refer this link to set up one: http://wiki.dragino.com/xwiki/
bin/view/Main/Set%20up%20CoAP%20Server/

Use below commands:

+ AT+PRO=1

+ AT+SERVADDR=120.24.4.116,5683
+ AT+URI=5,11,"mqtt",11,"coap"”,12,"0",15,"c=text1",23,"0"

/I Set to use CoAP protocol to uplink
// to set CoAP server address and port

For parameter description, please refer to AT command set

//Set COAP resource path
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B =EE0ERhE - o x
D ®EE 98y TAD ®hH

BoplIBC|+— D&

in
SORE [11:39:05.1348] [36183]Signal Strength:2é

W O [USe-SERIAL CH340(COME) ~ [11:39:08.364] [37721]»w==slpload start:isssss
[11:39:18.379] [4274B]remaining battery =3278 mu

HEHE 9600 :" [11:39:20.629] HEX:fe 03 06 07 53 Da 38 02 £7 23 c9
e [43888Jwater_soil:18.75
- [43902 ] temp_soil:26.16

HERE{E |Hone - [43917 Jconduct_soil:759
[11:39:24.916] [46014]Create a CoAP context successfully

ki |1 =] [11:39:29.718] [48420]Upload data successfully

& i [Hone = [11:39:31.772] [49449]Successfully deleted CoAP context
[11:39:33.816] [SO473]»wwwwEnd of uploadssess

Ll [11:39:35.853]

& psCII C e oK

I BEhRiT

F BREE

 mradia

EERE

& AscIT " Hex

™ gehilik [1000 =

AT+CFG

RiE
[ =l

COMG OPENED, 9600, 8, NONE, 1, OFF Rz 359 Bytes T 0 Bytes

After configure the server address and reset the device (via AT+ATZ ), NSEO1 will start to uplink sensor values to
CoAP server.
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@ MQTT.fx - 1.7 - O X
E Extras Help
‘ Disconnect
Publish Scripts  Broker Status  Log
coap - | Autoscroll
coap coap !
0
Dump Messages LT Unsu QoS
coap 2
QoS0
coap 5
Qo5 0
A —
Topics Collecto...
coap
3
05-01-2021 09.58:55.35935168 QoS0

724031607457006e0cf81b0100dcOOOCT700e3018D

Payload decoded by  Plain Text Decoder

2.2.6 Use UDP protocol to uplink data(Default protocol)

This feature is supported since firmware version v1.0.1

+ AT+PRO=2 // Setto use UDP protocol to uplink
+ AT+SERVADDR=120.24.4.116,5601 // to set UDP server address and port
* AT+CFM=1 /I If the server does not respond, this command is unnecessary

Page 17 / 47 - last modified by Xiaoling on 2023/01/07 08:56



User Manual for LoRaWAN End Nodes - NBSN95 NBSN95A NB-loT Sensor Node User Manual

@ zEs0Ets=E e
4O ®E0 N8y IS0 M)

o RSB +—pIHE™S S

SRR [74554]Signal Strength:27
2 [ SBSE .. (comzz) v | | [76186]xxexxUpload start:3sexsss
BIFE 9600 ¥ | [76724]remaining battery =3265 mu
i 2 = [77519]DS18B20(1) temp is 22.56
Ak 8 [77658]adc_mU(1):3204. 00
Fi3g{i None v [77687]Use Sensor is SHT2@
. [77885]Hunidity =39.26 %rh
f8uthz 1 ¥ |[77836]tem =23.29 ¢
5 i [Home = [78895]0pen UDP port successfully
[83838]Sending data...
sinE [85668]Datagram is sent by RF
L [87739]Close the port successfully
(® AscIT O Hex [88779]*xxxxEnd of upload=xexx
[ &zhiadiF Password timeout
M &Rk
[ gmatia
KRR
® AsCII O Hex
O @8% (1000 3] ms

Rk

AL COLOTAUDLTLED, £, . L0, DUUL

COM22 OPENED, 9600, 8 NONE, 1, OFF Rx: 414 Bytes Tx: O Bytes
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=
NP RE\E) ZFEV) BERO) FwM BEES IRL =EH)
PIDLR 2anBEI TS 03,

| 120.24.4.116 |

Received b'r@l tw\x00n\x0c\xe7 \x1b\x01\x00\xdc'x00\x0c'xe6'\x00\xel \x01\x88 tTrom
('223.104.255.116", 17718).

Reply:b’r@l tw\x00n\x0cxe7\x1bx01\x00%xdc\x00x0c xe6'\x00% xel\x01\x88"

Received b'r@l tw\x00n'\x0c\xe7 \x1b\x01\x00\xdc\x00'\x0c\xe6'x00 \xel'\x01\x88" from
('223.104.255.116", 17718).

Reply:b'r@l tw\x00n\x0c'\xe7\x1b\x01\x00\xdc \x00"\x0c" xe6\x00  xelx01x88"

Received b'r@l’ tw\x00n\x0c\xef'\x1c\x01\x00\xdc\x01\x0c'\xee'\x00'xel\x01\x90" from
(7223.104.255.116", 17719).

Reply:b'r@l tw\x00n\x0c'\xef\x1c\x01\x00\xdc" x01'\x0c"\ xee\x00  xelx01x90"

Received b'r@l tw\x00n'\x0c\xef \x1c\x01%x00%xdc x01 \x0c"\ xee' \x00\xel\x01\x90" from
('223.104.255.116", 17719).

Reply:b'r@l tw\x00n\x0c\xef \x1c\x01\x00\xdc \x01 \x0c"\ xee\x00 \ xel\x01x90"

Received b'r@l tw\x00n'\x0c\xed\x1c\x014x00xdc" x00"x0c"\ xec\x00\xe0\x01\x86" from
("223.104,255.116", 17720).

Reply:b'r@l tw\x00n\x0c'\xed\x1c\x01\x00\xdc \ x00\x0c"\ xec\x00'\ xe0\ x01\x86"

Received b'r@l tw\x00n'\x0c\xed\x1c\x01'x00\xdc  x00'\x0c"\xec\x00\xe0\x01\x86" from
('223.104.255.116", 17720).

Reply:b'r@l tw\x00n\x0c'\ xed\x1c\x01\x00\xdc"\ x00"\x0c \ xec\x00 \ xe0\ x01\x86"

Received b'r@l tw\x00n'\x0c\xef \x1c\x01\x00 xdc\x00'\x0c \ xee'\ x00 \xe0 \x01\x83" from
('223.104.255.116", 17721).

Reply:b’'r@l tw\x00n\x0c\xef\x1c\x01\x00\xdc \x00"x0c\xee\x00 \xe0 \ x01\x83"

Received b'r@l tw\x00n'\x0c\xef \x1c\x01\x00 \xdc\x00'\x0c\xee'\x00\xe0 \x01\x83" from
('223.104,255.116", 17721).

Reply:b’'r@l tw\x00n\x0c\xef\x1c\x01\x00\xdc \x00"x0c"\ xee\x00 \xe0 \ x01\x83"

Received b'r@l tw\x00n'\x0c\xef \x1c\x01\x00 \xdc\x00\x0c\xee\x00\xe0\x01\x86" from
("223.104.255.116", 17722).

Reply:b'r@l tw\x00n\x0c'\xef\x1c\x01\x00\xdc \x00"\x0c"\ xee\x00 \ xe0\x01\x86"

2.2.7 Use MQTT protocol to uplink data

This feature is supported since firmware version v110, it supports only plain MQTT now it doesn't support
TLS and other related encryption.

+ AT+PRO=3 // Set to use MQTT protocol to uplink
- AT+SERVADDR=120.24.4.116,1883 /I Set MQTT server address and port
* AT+CLIENT=CLIENT // Set up the CLIENT of MQTT

« AT+UNAME=UNAME // Set the username of MQTT

- AT+PWD=PWD // Set the password of MQTT

- AT+PUBTOPIC=T1_PUB // Set the sending topic of MQTT

+ AT+SUBTOPIC=T1_SUB // Set the subscription topic of MQTT
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[ serial - SecureCRT

EF o Ent

Session Manager

v Sessions
B 10.130.2.138
& MyServer
3 Serial

Send commands to active session

@ MQTT.éx - 1.7.1

ﬂ Extras Help
i

e+ X X"

File Edit View Options Transfer Script Tools

Publish Scripts  Broker Status  Log

T1_PUB

T1_PUB

Dump Messages

Topics Collector (0)

- u} x
Window Help
Ofle e ? @ .
3 X | v serial x # root@iZwz9gilgOpbfmhwwEnvam: ~ 4 b
7 — -
/
al

v

x

- =] x

Disconnect " °

asc! o

& | T11rFUB 1

L Urcubzcrive s
T1_PUB 2

QoS0

Scan
Ti_PUB
2
29-05-2021 09:50:23.35423193 QoS0

72403155615900780c5419016

260da7che

Payload decoded by Plain Text Decoder

To save battery life, NBSN95 will establish a subscription before each uplink and close the subscription 3 seconds
after uplink successful. Any downlink commands from server will only arrive during the subscription period.
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MQTT protocol has a much higher power consumption compare vs UDP / CoAP protocol. Please check the power
analyze document and adjust the uplink period to a suitable interval.

2.2.8 Use TCP protocol to uplink data

This feature is supported since firmware version v110

+ AT+PRO=4 // Set to use TCP protocol to uplink
+ AT+SERVADDR=120.24.4.116,5600 // to set TCP server address and port

B s==0Esn= - m] X
TEHE BEE N8V IED =EH)

c B+~ pIE ||

RORE [625208]Signal Strength:26
& 0O UsB=E . (comzz) <~ | [64153]sxxxxUpload start:3wexssx
BE 9600 ¥ |[64691]remaining battery =3261 mu
i - [65486]DS18B20(1) temp is 22.75
Ay 8 [65625]adc_mU(1):3200.00
Hig(  None - [65654]Use Sensor is SHT20

. [65772]Humidity =41.65 %rh
uthz 1 ~  |[65803]tem =23.37 ¢
% 15 [Home - [66862]0pen TCP port successfully

[67937]Connect to the server

BEE [70654]Datagram has been confirmed to be received by the server

E [71818]Received downlink data:
@ AscII O Hex 724831607457 066E0C811A0100E30ABC8BOBEB1AR

shn iz [72933]Close the port successfully
ngf [73973]*xx%=xEnd 0f upload=xxxx
M BTk
O exeda
EEeE
(@ ASCIT (O Hex
Dums oo 2]

~
EiE
v
COM22 OPENED, 9600, 8, NONE, 1, OFF Rx: 508 Bytes Tx: 0 Bytes
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120.24.4.116 - SecureCRT — O X
XD ®EE FEV EHO #fE80 BExQ9 IBL =E&8H
HIPDDBL BRI TRY @ &

| 120.24.4.116

Received b'r@l tw\x00n\x0c'\xe2\x1d\x01\x00\xdc\x00 \x0c'\xel\x00\xel\x01\x8d" from
('223.104.255.116", 30606).
Reply:b'r@l tw\x00n\x0c\xe2'\x1d\x01\x00\xdc\x00\x0c\xel x00\xel\x01\x8d"
ACTraceback (most recent call last):
File "tcp_server.py", line 14, in <module>
buf = sock.recv(1024)
KeyboardInterrupt
root@izwz9gilgopbfmlwwénvamz : ~/python#

2.2.9 Change Update Interval

User can use below command to change the uplink interval.

+ AT+TDC=600 /I Set Update Interval to 600s

2.3 Working Mode & Uplink Payload

NBSN95 has different working mode for the connections of different type of sensors. This section describes these
modes. User can use the AT Command AT+CFGMOD to set NBSN95 to different working modes.

For example:

AT+CFGMOD=2 // will set the NBSN95 to work in MOD=2 distance mode which target to measure distance via
Ultrasonic Sensor.

The uplink payloads are composed in ASCII String. For example:

0a cd 00 ed Oa cc 00 00 ef 02 d2 1d (total 24 ASCII Chars). Representative the actually payload:

0x Oa cd 00 ed Oa cc 00 00 ef 02 d2 1d Total 12 bytes

NOTE:

1. All modes share the same Payload Explanation from HERE.
2. By default, the device will send an uplink message every 1 hour.

2.3.1 CFGMOD=1 (Default Mode)

In this mode, the uplink payload usually contains 27 bytes. (Note: Time stamp field are added since firmware version
v120)

SHT20/SHT31 SHT20/SHT31

Size(bytes) 8 2 2 1 1 2 1 2 2 2 4
Value Device Ver BAT Signal MOD Temperature Digitalin & ADC Temperature Humidity Timestamp
1D Strength (DS18B20) Interrupt
0x01 by by

If the cache upload mechanism is turned on, you will receive the payload shown in the figure below.

Frame header Frame data(1) Frame data(2) [ Frame data(X)
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NOTE:
1. Only up to 10 sets of latest data will be cached.
2. Theoretically, the maximum upload bytes are 215.

If we use the MQTT client to subscribe to this MQTT topic, we can see the following information when the NB
sensor uplink data.

@ MQTT.éx - 1.7.1 - =] x
Extras Help
‘ Disconnect " °

Publish Scripts  Broker Status  Log

Ti_PUB - st
T1_PUB &D | T rus 1
QoS0
Dump Messages LT Unsubzcribe |
T1_PUB 2
QoS0
Topics Collector (0) Scan

T1_PUB
2
29-05-2021 09:50:23.35423193 QoS0

72403155615900780c541901000000004200fc023260daTche

Payload decoded by Plain Text Decoder

The payload is ASCII string, representative same HEX: Ox f868411056754138 0078 0c54 19 01 0000 00 0042
00fc 0232 60da7c4e

where:

+ Device ID: 0xf868411056754138 = 868411056754138

» Version: 0x0078=120=1.2.0

+ BAT: 0x0c54 =3156 mV = 3.156V

+ Singal: 0x19=25

* Model: 0x01 =1

» Temperature by DS18b20: 0x0000 =0

* Interrupt: 0x00 =0

+ ADC: 0x0042 = 66 = 66mv

» Temperature by SHT20/SHT31: 0x00fc = 252 =25.2 °C
* Humidity by SHT20/SHT31: 0x0232 = 562 = 56.2 %rh

+ Timestamp: 0x60da7c4e = 1,624,931,406 = 2021-06-29 09:50:06

2.3.2 CFGMOD=2 (Distance Mode)
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This mode is target to measure the distance. Total 25 bytes, (Note: Time stamp field are added since firmware
version v120)

Size(bytes) 8 2 2 1 1 2 1 2 2

Value Device Ver BAT  Signal MOD  Temperature Digitalin& ADC  Distance measure by:
ID Strength (DS18B20) Interrupt
o 0x02 1) LIDAR-Lite V3HP

Or

2) Ultrasonic Sensor

4

Timestamp

If the cache upload mechanism is turned on, you will receive the payload shown in the figure below.

Frame header Frame data(1) Frame data(2) (o Frame data(X)

NOTE:
1. Only up to 10 sets of latest data will be cached.

2. Theoretically, the maximum upload bytes are 193.

If we use the MQTT client to subscribe to this MQTT topic, we can see the following information when the NB
sensor uplink data.

& MQTT.f - 1.7.1 - ] X
m Extras Help
i Disconnect “ o

Publish Scripts  Broker Status  Log

T1_PUB - ero e
T1_PUB &P | T1ruB 7
Dump Messages LLLCI Unsubscribe Qo550

T1_PUB 8

QoS0

T1_PUB -

QoS0

Topics Collector (0) Scan ot
T1_PUB

29-06-2021 15:32:40.55960102 Qos0

72603162907100780ca91102010b000ca8015860dacc8?

Payload decoded by Plain Text Decoder

So the payload is 0xf868411056754138 0078 0ca9 11 02 010b 00 0ca8 0158 60dacc87

where:
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Device ID: 0xf868411056754138 = 868411056754138

Version: 0x0078=120=1.2.0

BAT: 0x0ca9 =3241mV =3.241V

Singal: 0x11 =17

Model: 0x02 = 2

Temperature by DS18b20: 0x010b= 267 =26.7 °C

Interrupt: 0x00 =0

ADC: 0x0ca8 = 3240 mv

Distance by LIDAR-Lite V3HP/Ultrasonic Sensor: 0x0158 = 344 cm
Timestamp: 0x60dacc87 = 1,624,951,943 = 2021-06-29 15:32:23

Connection of LIDAR-Lite V3HP:

Red line <...

Blue line <...

Green line<...> PB6 |
Black line <...> GND

Connection to Ultrasonic Sensor:

2.3.3 CFGMOD=3 (3 ADC + I12C)

Page 25 / 47 - last modified by Xiaoling on 2023/01/07 08:56



User Manual for LoRaWAN End Nodes - NBSN95 NBSN95A NB-loT Sensor Node User Manual

This mode has total 29 bytes. Include 3 x ADC + 1x 12C, (Note: Time stamp field are added since firmware
version v120)

Size(bytes) 8 2 2 1 1 2 1 2 2 2 2
Value Device Ver BAT Signal MOD ADC1 Digitalin& ADC2 Temperature Humidity ADC3
1D Strength 0x03 Interrupt by by
SHT20/SHT31 SHT20/SHT31

4

Timestamp

ADC1 uses pin PAQ to measure
ADC2 uses pin PA1 to measure

ADCS uses pin PA4 to measure

If the cache upload mechanism is turned on, you will receive the payload shown in the figure below.

Frame header Frame data(1) Frame data(2) F... Frame data(X)

NOTE:
1. Only up to 10 sets of latest data will be cached.

2. Theoretically, the maximum upload bytes are 226.

If we use the MQTT client to subscribe to this MQTT topic, we can see the following information when the NB
sensor uplink data.

@ MQTT.fx - 1.7 - O pd
E Extras Help
i Disconnect ‘\ o

Publish Scripts  Broker Status  Log

Ti_PUB - [ Autoscroll ™ ]
T1_PUB &P | 1 ruB 1
Dump Messages LD Unsubscribe ] Qo350
T1_PUB 2
Qo5 0
T1_PUB 3
Qos0
Topics Collector (0) Sean
T1_PUB
3
30-06-2021 09:10:59.33059346 Qos0

72403162967100780cf012030cbcB0BcefO10a024bbcef60dbcads

Payload decoded by Plain Text Decoder

So the payload is 0x f868411056754138 78 0cf0 12 03 Ocbc 00 Ocef 010a 024b Ocef 60dbc494
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where:

+ Device ID: 0xf868411056754138 = 868411056754138

» Version: 0x78=120=1.2.0

+ BAT: 0x0cf0=3312mV =3.312V

+ Singal: 0x12=18

* Model: 0x03 =3

+ ADC1: 0xOcbc=3260mV

* Interrupt: 0x00 =0

» ADC2: 0xOcef =3311 mv

+ Temperature by SHT20/SHT31: 0x010a = 266 = 26.6 °C
* Humidity by SHT20/SHT31: 0x024b =587 = 58.7 %rh

» ADC3: 0x0cef = 3311 mv

+ Timestamp: 0x60dbc494 = 1,625,015,444= 2021-06-30 09:10:44

2.3.4 CFGMOD=4 (3 x DS18B20)

Hardware connection is as below, (Note: R3 & R4 should change from 10k to 4.7k to support DS18B20,
Software set to AT+CFGMOD=4)

DS18B820(1,2,3)...VDD <...> NBSN50...VDD
DS18B20(1,2,3)...GND <...> NBSN50..GND
DS18B20(1)... DQ <...> NBSNS0.. PB3
DS18B20(2)... DQ <...> NBSNS0.. PA9
DS18B20(3)... DQ <..> NBSN50.. PA10

This mode has total 27 bytes. (Note: Time stamp field are added since firmware version v120) As shown
below:

Size(bytes) 8 2 2 1 1 2 2 1 2 2 4
Value Device Ver BAT Signal MOD  Temperaturel ADC Digitalin & Temperature2 Temperature3 Timestamp
ID Strength (DS18B20) Interrupt (DS18B20) (DS18B20)
0x04  (pB3) (PA9) (PA10)

If the cache upload mechanism is turned on, you will receive the payload shown in the figure below.

Frame header FFrame data(1) FFrame data(2) F... FFrame data(X)
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NOTE:
1. Only up to 10 sets of latest data will be cached.

2. Theoretically, the maximum upload bytes is 215.

If we use the MQTT client to subscribe to this MQTT topic, we can see the following information when the NB
sensor uplink data.

@ MQTT.fx - 1.7.1 - O X
m Extras Help
i Disconnect ‘1 o

Publish Scripts  Broker Status  Log

T1_PUB - —
T1_PUB &P | 11ruB &
— Qo50
Dump Messages LLLCIN  Unsubscribe
T1_PUB 7
QoS0
T1_PUB 8
QoS0
Topics Collector (0) Scan e |-

T1_PUB
8
30-06-2021 09:39:28.34768088 Qo50

72403162907100780cdf1504010a0cde0000fbO10060dbCh3f

Payload decoded by Plain Text Decoder

So the payload is 0x f868411056754138 0078 Ocdf 15 04 010a Ocde 00 00fb 0100 60dbcb3f
where:

+ Device ID: 0xf868411056754138 = 868411056754138
+ Version: 0x0078=120=1.2.0

+ BAT: 0xOcdf=3295mV =3.295V

+ Singal: 0x15 =21

* Model: 0x04 = 4

» Temperature1l by DS18b20: 0x010a = 226 = 22.6 °C
+ ADC: 0x0cde = 3294 mv

* Interrupt: 0x00 =0

+ Temperature2 by DS18b20: 0x00fb = 251 =25.1°C

+ Temperature3 by DS18b20: 0x0100 =256 =25.6 °C
+ Timestamp: 0x60dbcb3f = 1,625,017,151=2021-06-30 09:39:11
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2.3.5 CFGMOD=5 (Weight Measurement by HX711)

VCC <..> LDO <..> +3.3v
GND <..> GND
SCK <...> PA11
DT <..> PB12

Notes about hardware connection:

1. Don't connect the HX711 module VCC to NBSN95 3.3v VCC, in this case, the NBSN95 will always power on

HX711 and the battery will run out soon.
2. HX711 support 5v VCC, but while connect the NBSN95's +5V to HX711 VCC, the value from HX711 is not

stable.
3. Connect NBSN95 +5V to HX711 VCC via a LDO module is stable.

Each HX711 need to be calibrated before used. User need to do below two steps:

1. Zero calibration. Don't put anything on load cell and run AT+WEIGRE to calibrate to Zero gram.
2. Adjust calibration factor (default value 400): Put a known weight thing on load cell and run AT+WEIGAP to

adjust the Calibration Factor.
For example:
AT+WEIGAP =403.0
Response: Weight is 401 g

Check the response of this command and adjust the value to match the real value for thing.

This mode has total 25 bytes. (Note: Time stamp field are added since firmware version v120). As shown
below:

Size(bytes) 8 2 2 1 1 2 2 1 2 4

Value Device ID  Ver BAT  Signal Strength  MOD  Temperature ~ADC  Digital in & Interrupt Weight Timestamp
S (DS18B20)
X

If the cache upload mechanism is turned on, you will receive the payload shown in the figure below.

Frame header Frame data (1) Frame data (2) F... Frame data(X)

NOTE:
1. Only up to 10 sets of latest data will be cached.
2. Theoretically, the maximum upload bytes are 193.

If we use the MQTT client to subscribe to this MQTT topic, we can see the following information when the NB
sensor uplink data.
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@ MQTTH - 171 - ] X

File Extras Help

‘ Disconnect “ o

Publish Scripts  Broker Status  Log

TiFUB - [ OSCro o
T1_PUB &P | 11 ruB 12
- > 0

Dump Messages Mute rsubserib Qos
T1_PUB 13
QoS0
T1_PUB 14
QoS0

Topics Collector (0) Sean
T1_PUB

14
30-04-2021 11:31:58.41518190 QoS0

724031629067100780c94140501376 B03a60dbe59e

Payload decoded by Plain Text Decoder

So the payload is 0x f868411056754138 0078 0c94 14 05 0137 0c93 00 003a 60dbe59e
where:

+ Device ID: 0xf868411056754138 = 868411056754138

+ Version: 0x0078=120=1.2.0

+ BAT: 0x0c94 =3220 mV =3.220 V

+ Singal: 0x14 =20

* Model: 0x05 =5

» Temperature by DS18b20: 0x0137 =311 =31.1 °C

+ ADC: 0x0c93 = 3219 mv

* Interrupt: 0x00 =0

+ Weigt by HX711: 0x003a =58 g

+ Timestamp: 0x60dbe59e = 1,625,023,902= 2021-06-30 11:31:42

2.3.6 CFGMOD=6 (Counting mode)

In this mode, uplink payload includes in total 22 bytes, (Note: Time stamp field are added since firmware
version v120)

Size(bytes) 8 2 2 1 1 4 4

Value Device ID  Ver BAT Signal Strength MOD 0x06  Pulse count Timestamp

If the cache upload mechanism is turned on, you will receive the payload shown in the figure below.
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Frame header Frame data (1) Frame data (2) F... Frame data(X)

NOTE:
1. Only up to 10 sets of latest data will be cached.

2. Theoretically, the maximum upload bytes are 160.

If we use the MQTT client to subscribe to this MQTT topic, we can see the following information when the NB
sensor uplink data.

& MQTT.f - 1.7.1 - ] X
m Extras Help
‘ Disconnect ‘\ o

Publish Scripts  Broker Status  Log

T1_PUB v scro
T1_PUB & | 11ruB 18
Qo50
Dump Messages | Mute | QLS
T1_PUB 19
Qo5 0
Topics Collector (0) Scan o |

T1_PUB
19
30-05-2021 13:41:08.49258540 Qos0

3162907100780cc7 140600000002

Payload decoded by Plain Text Decoder

The payload is ASCI!I string, representative same HEX: 0x f868411056754138 0078 Occ7 14 06 00000002
60dc03e5

where:

+ Device ID: 0xf868411056754138 = 868411056754138

» Version: 0x0078=120=1.2.0

« BAT: 0x0cc7 =3271mV =3.271V

+ Singal: 0x14 =20

* Model: 0x06 = 6

* Pulse count: 0x00000002= 2

+ Timestamp: 0x60dc03e5 = 1,625,031,653=2021-06-30 13:40:53
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2.4 Payload Explanation and Sensor Interface
2.4.1 Device ID

By default, the Device ID equal to the last 15 bits of IMEI.

User can use AT+DEUI to set Device ID

Example:
AT+DEUI=868411056754138

The Device ID is stored in a none-erase area, Upgrade the firmware or run AT+FDR won't erase Device ID.

2.4.2 Version Info

These bytes include the hardware and software version.
Higher byte: Specify hardware version: always 0x01 for NBSN95
Lower byte: Specify the software version: 0x6E=110, means firmware version 110

For example: 0x01 6E: this device is NBSN95 with firmware version 110.

2.4.3 Battery Info

Ex1: 0x0B45 = 2885mV
Ex2: 0x0B49 = 2889mV

2.4.4 Signal Strength

NB-loT Network signal Strength.

Ex1: 0x1d = 29
0 -113dBm or less
1 -111dBm
2...30 -109dBm... -53dBm
31 -51dBm or greater

99  Not known or not detectable

2.45 Temperature (DS18B20)

If there is a DS18B20 connected to PB3 pin. The temperature will be uploaded in the payload.
More DS18B20 can check the 3 DS18B20 mode

Connection for one DS18B20
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Connection mode
Red line <..>VCC
Green line <...> GND
Yellow line<...> PB3

If the line is reversed, it will heat up immediately and may burn down

Example:
If payload is: 0x0105: (0105 & FCO0 == 0), temp = 0x0105 /10 = 26.1 degree
If payload is: OxFF3F: (FF3F & FC00 == 1) , temp = (OXFF3F - 65536)/10 = -19.3 degree.

2.4.6 Digital Input

The digital input is for pin PA12,

+ When PA12 is high, the bit2 of this byte is 1.
+ When PA12 is low, the bit2 of this byte is 0.

2.4.7 Analogue Digital Converter (ADC)

The ADC monitors the voltage on the PAO line, in mV. Max value is from Ov to BAT voltage
Ex: 0x021F = 543mv,

Examplel1: Reading a Liquid Level Sensor (Read a resistance value):
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* Buoy on top, the oil sensor act as a 10K
resistor.
* Buoy on bottom, it act as a Oohm resistor,

o get the deep for the liguid, we can
measure the output resistance for oil sensor
and calculate where the buoy is so to

/ i// calculate the height of oil.

In the NBSN95, we can use PB4 and PAO pin to calculate the resistance for the liquid level sensor. The bottom of
this sensor equal to 0ohm and top position equals to 10kohm.

Steps:
1. Solder a 10K resistor between PAO and VCC.

2. Screw liquid level sensor's two pins to PAO and PB4.

The equipment circuit is as below:
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Use LSN50 to measure a resistor

Al 4— m

10k

VCC

. 1l Sensor
Solder a 10K Resistor between

PAD and VCC

Connect oil sensor to PAD and

every sampling

According to above diagram:

Vi
VCC — Vpgg—k = —222
1o Rli‘ﬂwn.mr

So

K

R -
(VCC — Vpao)

= P.PAIJ x 1[}

eilzensor

Vpao isthe reading of ADC. So if ADC=0x05DC=0.9 v and VCC (BAT) is 2.9v

— 0.0 x 2% _

R 2g-ns 45K ohm

The “*cilsensor
Since the buoy is linear resistance from 10 ~ 70cm.

40K

The position of buoy is 1ok - (70em — 10cm) + 10cm = 37cm

, from the bottom of buoy.

2.4.8 Digital Interrupt

Digital Interrupt refers to pin PB14, and there are different trigger methods. When there is a trigger, the NBSN95 will
send a packet to the server.

Example to use with door sensor

The door sensor is shown at right. It is a two wire magnetic contact switch used for detecting the open/close status
of doors or windows.
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16MM

-

When the two pieces are close to each other, the 2 wire output will be short or open (depending on the type), while
if the two pieces are away from each other, the 2 wire output will be the opposite status. So we can use NBSN95
interrupt interface to detect the status for the door or window.

Below is the installation example:

Fix one piece of the magnetic sensor to the door and connect the two pins to NBSN95 as follows:

+ One pin to NBSN95's PB14 pin
» The other pin to NBSN95's VCC pin
Install the other piece to the door. Find a place where the two pieces will be close to each other when the door is

closed. For this particular magnetic sensor, when the door is closed, the output will be short, and PB14 will be at the
VCC voltage.

Door sensors have two types: NC (Normal close) and NO (Normal Open). The connection for both type sensors are
the same. But the decoding for payload is reverse, user need to modify this in the loT Server decoder.

When door sensor is shorted, there will extra power consumption in the circuit, the extra current is 3v3/R14 =
3v2/1Mohm = 0.3uA which can be ignored.
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The above photos shows the two parts of the magnetic switch fitted to a door.

The software by default uses the falling edge on the signal line as an interrupt. We need to modify it to accept both
the rising edge (Ov --> VCC , door close) and the falling edge (VCC --> Ov , door open) as the interrupt.

The command is:

AT+INTMOD=1 /I (more info about INMOD please refer AT Command Manual).

Below shows some screen captures in TTN:

In MOD=1, user can use the Digital Input & Interrupt byte to see the status for door open or close. The Decode is:

* When PB14 is high, the bit8 of this byte is 1.
» When PB14 is low, the bit8 of this byte is 0.

2.4.9 12C Interface (SHT20)

The PB6(SDA) and PB7(SCK) are 12C interface. User can use these pins to connect to an 12C device and get the
sensor data.
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There is an example to show how to use the 12C interface to connect to the SHT20 Temperature and Humidity

Sensor. This is supportin AT+CFGMOD=1 (default value).

Hardware connection for SHT20 is as below:

Red line <...> VCC(+3.3V)
Green line <...> GND
Blue line(SDA) <...> PB7
Yellow line(SCK) <...> PB6

)Z#ED REE #WEV HEG BRO HTW SHHY \EY TEW TED EHH
Aamge I BREQe=2=TIEEQQAQE

[ [ip. addr == 123.57.29.36

[X] -| FEE +
o. Tine Sewrce Destination Frote Length  Info
506 13.487465 123.57.29.36 10.130.2.113 MTT 79 Publish Message [COAPTEXT]
|: 507 13.6687613 10.130.2.113 123.57.29.36 TCP 54 53218 -+ 1883 [ACK] Seg=1 Ack=26 Win=-4346 Len=0
Checksum: @x3c2c [unverified] B
[Checksum Status: Unverified]
Urgent pointer: 8
» [SEQ/ACK analysis]
> [Timestamps]
TCP payload (25 bytes)
[PDU Size: 25]
4 MQ Telemetry Transport Protocol, Publish Message
© Header Flags: @x38, Message Type: Publish Message, QoS Level: At most once delivery (Fire and Forget)
Msg Len: 23 L
Topic Length: 8 1
Topic: COAPTEXT
Message: Bcccla@le@d7888cciBlec@?95 e
0000 8@ 27 18 ¢7 97 ¢4 50 64 2b 1a b8 4b @8 @0 45 00  -'----Pd +--K--E-
0010 @@ 41 9f cc 49 @@ 34 @6 @1 9b 7b 39 1d 24 @a 82  -A--@-4- --{9-%--
G826 82 71 87 Sb cf e2 d9 fc b4 6f 70 d2 28 c9 5@ 18 -q-[---- -op-(-P-
G030 8@ e5 3c 2c 00 88 3@ 17 88 88 43 Af 41 5@ 54 45 ©:<,--@B- --COAPTE
0045 58 54
@ 7 Message Gattomsg), 13 =3 | 448 559 - 2EE 2 0w | ERE: Default

Convert the read byte to decimal and divide it by ten.

Example:
Temperature: Read:00ec (H) = 236(D) Value: 236 /10=23.6°C
Humidity: Read:0295(H)=661(D) Value: 661/10=66.1, So 66.1%
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If you want to use other 12C device, please refer the SHT20 part source code as reference.

2.4.10 Distance Reading

Refer Ultrasonic Sensor section.

2.4.11 Ultrasonic Sensor

The NBSN95 firmware supports ultrasonic sensor (with AT+CFGMOD=2) such as SEN0208 from DF-Robot.
This Fundamental Principles of this sensor can be found at this link: https://wiki.dfrobot.com/Weather_-
proof_Ultrasonic_Sensor_with_Separate_Probe_SKU___SEN0208

The NBSN95 detects the pulse width of the sensor and converts it to mm output. The accuracy will be within 1

centimeter. The usable range (the distance between the ultrasonic probe and the measured object) is between
24cm and 600cm.

The picture below shows the connection:

> +5y

> PB12
> PA11
> GND

Connect to the NBSN95 and run AT+CFGMOD=2 to switch to ultrasonic mode (ULT).

Example:

Distance: Read:0155(Hex) = 3410(D) Value: 3410 mm=341.0 cm
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Eh=tce BN LRk Ea———— o

XHE REE WEV G BRO oA HmHe BEYy B TR0 #a

mge XERe==FsFEacan
(W ip. addr == 123.57. 24,58 [X] ~| Fiksf  +
Fo Tine Source Destination Prote Length  Info
148 18.684195 123.57.29.36 168.138.2.113 MQTT 77 Publish Message [COAPTEXT]
[ 142 10.884286 10.130.2.113 123.57.29.36 TCP 54 53479 » 1883 [ACK] Seq=1 Ack=24 Win=4347 Len=@
Checksum: @xc661 [unverified]
[Checksum Status: Unverified]
Urgent pointer: @
- [SEQ/ACK analysis]
> [Timestamps]
TCP payload (23 bytes)
[PDU Size: 23]
4 MQ Telemetry Transport Protocol, Publish Message
> Header Flags: @x3@, Message Type: Publish Message, QoS Level: At most once delivery (Fire and Forget)
Msg Len: 21
Topic Length: &
Topic: COAPTEXT
Message: 88a4190200d30003900155 s
88 27 18 c7 97 c4 58 64 2b 1a b8 4b 88 08 45 B0 Pd +--K--E
@@ 3f 27 54 48 @@ 33 86 7b 15 7b 39 1d 24 @a 82 2'T@-3- {-{9-%
02 71 87 5b d@ e7 42 d9 8¢ a7 a2 93 84 &9 50 18 q-[--B P
00 e5 cb 61 60 80 30 15 00 8 43 4f 41 5@ 34 45 a- -8 COAPTE
LT ECTE08 a4 19 82 00 d8 88 88 9b 81 5 X
@ 7 Mezsaze (natt m=g), U1 T3 S3E 52T - BENE 2 048 Bl Default
—-——— B B e Rl e e ) ==,

You can see the serial output in ULT mode as below:

[28-83-28 @0:590:40]=*xxxxlpload start:2xxxxx
[28-83-28 89:59:49]remaining battery =2147 mv
[20-83-28 09:59:49]1DS18B208(1) temp is 26.25 ° C
[28-83-28 @9:59:58]adc_mU{1):2146.08

[28-83-28 89:59:508]Distance =338cm

[28-83-28 09:59:58]HB-IoT Signal Strenqgth
[28-83-28 09:59:58]Protocol in Used: Coap
[28-83-28 89:59:508]5ignal Strength:24

[28-83-28 @9:59:58]Waiting to send get-data.
[28-83-28 @9:59:52]Get-Data downlink successfully.
[28-83-28 @9:59:52]Waiting to send put-data.
[28-83-28 @9:59:55]Put-Data uploaded successfully.
[20-83-28 O9:59:55]=x*xx=xxEnd of upload=xxxxx
[28-83-28 @09:59:55]Enter low power mode

2.4.12 +5V Output

NBSN95 will enable +5V output before all sampling and disable the +5v after all sampling.

The 5V output time can be controlled by AT Command.
AT+5VT=1000

Means set 5V valid time to have 1000ms. So the real 5V output will actually have 1000ms + sampling time for other
sensors
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2.4.13 Weigh Sensor HX711

NBSN95 supports Weigh Sensor HX711. See this link for instruction.

2.4.14 Timestamp

From the v1.2.0 version, the timestamp will be added after each upload link.

The time of the timestamp is based on the time in time zone 0.

Such as: 0x60da837e = 1624933246 = 2021-06-29 2:20:46+32(Beijing time)

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

Below is the converter example

@ EpochConverter

Epoch & Unix Timestamp Conversion Tqg

# Code Beautify

All Numbers Converter
Numbers to Words Converter
Decimal to Binary Converter

Decimal to Hex Converter

JSON Formatter  Hi

Decimal to Hex £

Enter the Decimal number to decode Sample €9

i,

1611889405

The current Unix epoch timeis 1611889418

Convert epoch to human-readable date and vice ver

1611883030

| Timestamp to Human date | [batch convert]

Supports Unix timestamps in seconds, milliseconds, microseconds and nanoseconds.

Assuming that this timestamp is in seconds:

GMT: 2021515295Friday 02:58:10

Your time zone: 2021515298 S8 T 10:58:10 GMT+08:00
Relative: 3 minutes ago

Mon Day  Yr Hr Min  Sec

la lilaa Lilanas 1o Llee Llan [laur

2.5 Downlink Payload

R

Decimal to Octal Converter
Binary to Decimal Converter
Binary to Hex Converter
Binary to Octal Converter
Binary to Text Converter
Text to Binary Converter
Hex to Decimal Converter
Hex to Binary Converter
Hex to Qctal Converter

Octal to Decimal Converter

By default, NBSN95 prints the downlink payload to console port.

LG <7 Convert T File. @ |

The nginber in hex (base 16)
representation:

60137afd

Downlink Control Type FPort | Type Code | Downlink payload size(bytes)
TDC (Transmit Time Interval) | Any 01 4
RESET Any 04 2
INTMOD Any 06 =
Examples:
+ Set TDC

If the payload=0100003C, it means set the END Node's TDC to 0x00003C=60(S), while type code is 01.
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Payload: 0100001E TDC=30S
Payload: 0100003C TDC=60S

* Reset

If payload = 0x04FF, it will reset the NBSN95

« INTMOD
Downlink Payload: 06000003, Set AT+INTMOD=3

2.6 Firmware Change Log

Download URL & Firmware Change log: https://www.dropbox.com/sh/heyfnuod8gqwwcm0/
AACjmliw8Aeb9tYc74YoE9Qra?dI=0

Upgrade Instruction: Upgrade Firmware

2.7 Use VDD or +5V to Power External Sensor

User can use VDD or +5V to power external sensor.

Note:

1. VDD is 2.5~3.3v from the battery + diode, the VDD is always on, so when use VDD to power external sensor,
make sure the sensor has a low power consumption in sleep mode ( less 50 uA) to get a long battery life.

2. +5V output is only ON when sampling. And MCU will turn off it after sampling. So if sensor can support 5v, +5V
out is the best choice. See here for more info.

Note: Always test the actually current pass by the JP2 jumper when connect to a new type of sensor.

2.8 Battery Analysis
2.8.1 Battery Type
The NBSN95 battery is a combination of an 8500mAh Li/SOCI2 Battery and a Super Capacitor. The battery is

none-rechargeable battery type with a low discharge rate (<2% per year). This type of battery is commonly used in
loT devices such as water meter.

The battery is designed to last for several years depends on the actually use environment and update interval.

The battery related documents as below:

+ Battery Dimension

+ Lithium-Thionyl Chloride Battery datasheet
« Lithium-ion Battery-Capacitor datasheet
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JST-XH-2P
connector

2.8.2 Power consumption Analyze

The file DRAGINO_NBSN95-Power-Analyzer.pdf from https://www.dropbox.com/sh/zwex6i331j50eq2/
AACIMfIf v2gsJ39CuMQ5Py_a?dI=0 describes a detail measurement to analyze the power consumption in
different case. User can use it for design guideline for their project.

2.8.3 Battery Note

The Li-SICO battery is designed for small current / long period application. It is not good to use a high current, short
period transmit method. The recommended minimum period for use of this battery is 5 minutes. If you use a shorter
period time to transmit LoRa, then the battery life may be decreased.

2.8.4 Replace the battery

You can change the battery in the NBSN95.The type of battery is not limited as long as the output is between 3v to
3.6v. On the main board, there is a diode (D1) between the battery and the main circuit. If you need to use a battery
with less than 3.3v, please remove the D1 and shortcut the two pads of it so there won't be voltage drop between
battery and main board.

The default battery pack of NBSN95 includes a ER26500 plus super capacitor. If user can't find this pack locally,
they can find ER26500 or equivalence without the SPC1520 capacitor, which will also work in most case. The SPC
can enlarge the battery life for high frequency use (update period below 5 minutes).

3. Access NB-loT Module

Users can directly access the AT command set of the NB-loT module.

The AT Command set can refer the BC95-G AT Command: https://www.dragino.com/downloads/index.php?
dir=datasheet/other_vendors/BC95-G/
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B mEEOEnE [E=RIE)
MiHE ®EE BV IAD =E8H)
BolpIIBC|+— D&
BOEeE AT+CSQ
# 0 [uss-SERTAL cr3aoconzo +| | [[08-01-81 00:03:51]Password Incorrect
12345678
BHHE (9800 ~| | |[es-81-81 00:083:55]Passuord Correct
| | a5 =] | [ATeese
| st [Wone <] | |+csa:7,99
ikt 1 =l | |ox
|| % i [Yone ~| | |AT+NBAND?
. +NBAND : 8
| - BiliRE
:, (* ASCIT " Hex 0K
I~ BahiniT
|~ BRERE
I~ ®rAtiE
| - REER
|| & ascrx ™ Hex AT+NBAND?
I~ gzhE@E%E 1000 3: ms BiE
||ulu|nuu.|.- ﬂ
COM20 OPENED, 9600, 8, NONE, 1, OFF | Rx: 115 Bytes Tx: 37 Bytes

4. Using the AT Commands

4.1 Access AT Commands
See this link for detail: https://www.dropbox.com/sh/jao1xt9kw5r3yq4/AAAMpJkZzExF2JLbRWxGoQ9Na?dI=0

AT+<CMD>? : Help on <CMD>
AT+<CMD> : Run <CMD>
AT+<CMD>=<value> : Set the value

AT+<CMD>=? : Get the value

General Commands

AT : Attention

AT? : Short Help

ATZ : MCU Reset

AT+TDC : Application Data Transmission Interval
AT+CFG : Print all configurations

AT+CFGMOD : Working mode selection
AT+INTMOD : Set the trigger interrupt mode
AT+5VT : Set extend the time of 5V power
AT+PRO : Choose agreement
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AT+WEIGRE : Get weight or set weight to 0
AT+WEIGAP : Get or Set the GapValue of weight
AT+RXDL : Extend the sending and receiving time
AT+CNTFAC : Get or set counting parameters
AT+SERVADDR : Server Address

COAP Management

AT+URI : Resource parameters

UDP Management
AT+CFM : Upload confirmation mode (only valid for UDP)

MQTT Management

AT+CLIENT : Get or Set MQTT client
AT+UNAME : Get or Set MQTT Username
AT+PWD : Get or Set MQTT password
AT+PUBTOPIC : Get or Set MQTT publish topic
AT+SUBTOPIC : Get or Set MQTT subscription topic
Information

AT+LDATA : Get the last upload data

AT+CDP : Read or Clear cached data

AT+FDR : Factory Data Reset

AT+PWORD : Serial Access Password

5. Developer Guide

5.1 Get and compile Software

NBSN95 is an open-source project, developer can compile their firmware for customized applications. User can
get the source code from:

+ Software Source Code: https:/github.com/dragino/NBSN95

+ Compile instruction:  http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%20Compile%20Instruction
%20--%20STM32/

» Upgrade firmware instruction

See FAQ of this file.

The project file is in: NBSN95-95.v1.0.0\NBSN95-95.v1.0.0\MDK-ARM\NBSN95-95.v1.0.0.uvprojx

5.2 Get hardware source

NBSN95 are the compose of two PCB modules:

Page 45/ 47 - last modified by Xiaoling on 2023/01/07 08:56


https://github.com/dragino/NBSN95
http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%20Compile%20Instruction%20--%20STM32/
http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%20Compile%20Instruction%20--%20STM32/

User Manual for LoRaWAN End Nodes - NBSN95 NBSN95A NB-loT Sensor Node User Manual

1. Mother board: LoRa ST Sensor node mother board.

2. NB-loT Module: https://github.com/dragino/NB-loT/tree/master/NB%20ST/BC95

6. FAQ

6.1 How to Upgrade Firmware

User can upgrade the firmware for 1) bug fix, 2) new feature release.

Please see this link for how to upgrade: http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%20Upgrade
%20Instruction%20for%20STM32%20base%20products/#H2.HardwareUpgradeMethodSupportList

Notice, NBSN95 and LSN50v2 share the same mother board. They use the same connection and method
to update.

7. Trouble Shooting

7.1 Connection problem when uploading firmware

Please see: http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%20Upgrade%20Instruction%20for
%20STM32%20base%20products/#H3.3Troubleshooting

7.2 AT Command input doesn't work

In the case if user can see the console output but can't type input to the device. Please check if you already include
the ENTER while sending out the command. Some serial tool doesn't send ENTER while press the send key, user
need to add ENTER in their string.

8. Order Info

Part Number:
NBSN95-YY (Base on BC95-G)
or

NBSN95A-YY(Base on BC35-G)

YY:

+ 12: With M12 waterproof cable hole
+ 16: With M16 waterproof cable hole
+ NH: No Hole

9. Packing Info

Package Includes:

+ NBSN95 NB-IoT Soil Moisture & EC Sensor x 1
« External antenna x 1
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Dimension and weight:

Device Size: 13.0x5x4.5cm
Device Weight: 150g

Package Size /pcs: 14.0x 8x5cm
Weight / pcs : 180g

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
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