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1. Introduction
1.1 What is LHT65N Temperature & Humidity Sensor

The Dragino LHT65N Temperature & Humidity sensor is a Long Range LoRaWAN Sensor. It includes a built-in
Temperature & Humidity sensor and has an external sensor connector to connect to an external Temperature
Sensor.

The LHT65N allows users to send data and reach extremely long ranges. It provides ultra-long range spread
spectrum communication and high interference immunity whilst minimizing current consumption. It targets
professional wireless sensor network applications such as irrigation systems, smart metering, smart cities, building
automation, and so on.

LHT65N has a built-in 2400mAh non-chargeable battery which can be used for up to 10 years*.
LHT65N is full compatible with LoRaWAN v1.0.3 Class A protocol, it can work with a standard LoRaWAN gateway.

LHT65N supports Datalog Feature. It will record the data when there is no network coverage and users can
retrieve the sensor value later to ensure no miss for every sensor reading.

*The actual battery life depends on how often to send data, please see the battery analyzer chapter.

1.2 Features

Wall mountable

LoRaWAN v1.0.3 Class A protocol

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

Remote configure parameters via LoRaWAN Downlink
Firmware upgradeable via program port

Built-in 2400mAh battery for up to 10 years of use.
Built-in Temperature & Humidity sensor

Optional External Sensors

Tri-color LED to indicate working status

Datalog feature

1.3 Specification

Built-in Temperature Sensor:

* Resolution: 0.01 °C

+ Accuracy Tolerance : Typ £0.3 °C
» Long Term Dirift: < 0.02 °C/yr

» Operating Range: -40 ~85 °C

Built-in Humidity Sensor:

» Resolution: 0.04 %RH

» Accuracy Tolerance : Typ £3 %RH
» Long Term Dirift: < 0.02 °C/yr

» Operating Range: 0 ~ 96 %RH

External Temperature Sensor:

* Resolution: 0.0625 °C

» +0.5°C accuracy from -10°C to +85°C
» +2°C accuracy from-55°C to +125°C
» Operating Range: -55 °C ~ 125 °C
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2. Connect LHT65N to IoT Server
2.1 How does LHT65N work?

LHT65N is configured as LoRaWAN OTAA Class A mode by default. Each LHT65N is shipped with a worldwide
unique set of OTAA keys. To use LHT65N in a LoRaWAN network, first, we need to put the OTAA keys in
LoRaWAN Network Server and then activate LHT65N.

If LHT65N is under the coverage of this LoRaWAN network. LHT65N can join the LoRaWAN network automatically.
After successfully joining, LHT65N will start to measure environment temperature and humidity, and start to transmit
sensor data to the LoRaWAN server. The default period for each uplink is 20 minutes.

2.2 How to Activate LHT65N?

The LHT65N has two working modes:

+ Deep Sleep Mode: LHT65N doesn’t have any LoRaWAN activation. This mode is used for storage and
shipping to save battery life.

+ Working Mode: In this mode, LHT65N works as LoRaWAN Sensor mode to Join LoRaWAN network and
send out the sensor data to the server. Between each sampling/tx/rx periodically, LHT65N will be in STOP
mode (IDLE mode), in STOP mode, LHT65N has the same power consumption as Deep Sleep mode.

The LHT65N is set in deep sleep mode by default; The ACT button on the front is to switch to different modes:

&) orrRGINO

www.dragine.com
Temperature & Humidity Sensor
Model: LHT65N

&

1
Dev EUI: AB4041FB3184B2BC ACT
SN: LHT85473724
Made in China
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J

13

HT65

—

Z
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Behavior on ACT Function Action

Pressing ACT between 1s Test uplink status If LHT65N is already Joined to the LoRaWAN network, LHT65N will send an uplink
< time < 3s packet, if LHTB5N has an external sensor connected, blue led will blink once. If
LHT65N has no external sensor, red led will blink once.

Pressing ACT for more Active Device green led will fast blink 5 times, LHT65N will enter working mode and start to JOIN
than 3s LoRaWAN network. green led will solid turn on for 5 seconds after join in network.

Fast press ACT 5 times Deactivate Device red led will solid on for 5 seconds. This means LHT65N is in Deep Sleep Mode.

2.3 Example to join LoORaWAN network

This section shows an example of how to join the TTN V3 LoRaWAN loT server. Use with other LoRaWAN loT
servers is of a similar procedure.

LHTB5N in a LoRaWAN Network

5 N

- LoRaWAN .
- =
D N~ THE THINGS
LHTE5N Temp & Hum LPS8N NETWORE
LoRaWAN Sensor LoRaWAN Gateway TTN LoRaWAN Server
- LoRaWAN
3,
—
_— ﬁ, 1llllulllll
LHT65N Temp & Hum = S~
LoRaWAN Sensor C Y | ALk = | Y :
LHT65N Temp & Hum /' itk -
LoRaWAN Sensor Application Server (DataCake)

Assume the LPS8N is already set to connect to TTN V3 network, So it provides network coverage for LHT65N.
Next we need to add the LHT65N device in TTN V3:

2.3.1 Step 1: Create Device n TTN
Create a device in TTN V3 with the OTAA keys from LHT65N.
Each LHT65N is shipped with a sticker with its device EUI, APP Key and APP EUI as below:
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£y orAGIND

1 DEV ADDR: 01818548
DEV ELL:
PP ELL:

User can enter these keys in the LoORaWAN Server portal. Below is TTN V3 screenshot:

Add APP EUI in the application.
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E1 THE THINGS STACK
K Community Edition

-

B Overview O Applications = Gateways & Org:

Add application

Owner "

‘ davidhuang W |

Application ID "
Application name

Description

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

Create application
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Register end device
\ From The LaRa\WAN Devige Repoditory Marually
1. Select the end device
Brand " Modal
Draging Technology Cov,... | |i'f;'- o search...
Cannot find your exact end device?| | ary
LDDS2H
LDDSTS
2. Enter registration data | ;.p,
LGTS2
Please choose an end device first to
LHTES
LSEDL
LSME-Z

Note: LHT65N use same payload as LHT65.

vdata
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2. Enter registration data

Fraquency plan

AppEL

tEy

DavEL

dppkey

Input APP EUI, APP KEY and DEV EUI:
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2. Enter registration data

Frequency plan 0 °

Europe B63-870 MHz [SF 12 for ROCE) LY

AppEUNCD”

WOl B Akl R R Bl B FiEl

D ELN

Appiey

End device 1D

After registration

2.3.2 Step 2: Activate LHT65N by pressing the ACT button for more than 5 seconds.

Use ACT button to activate LHT65N and it will auto-join to the TTN V3 network. After join success, it will start to
upload sensor data to TTN V3 and user can see in the panel.

* Last seen 3 seconds ago T513 34
Crverview e ki Messaging,  Logation  Payload losmatters  Claiming,  General settings
o Time Type Data preview 11 Fause W e
b T 181 22 Formard data message to Applic. evaddr: 20 60 UG 9A TAC ¢ ad? 7941 62 OO 10 2A 59 99 GA L2 AT Ort: 2 ShM: -6.2 RS5I! -126 2 idth: 126000

0 . : 26 B0 DL 9A
. Hum_SHT: B6.1, TemgC_D8: 327.67, TewpC_SHT: 38,23 } CBFASBDA@2318L7FFF7F FF | FPuzt: 2 SNR: -6.2 RSSI: -126 B
+ i 2688 B6 A
26 B8 BE 94 FCmt 573 Tt 2 MA ay 7941 62 C5 18 ZAR9 %9 5A E2 AT L 1256868 N 6.2 RSST 126 aw pay
T 14l Uxop data message vplink is a duplicate
¥ 26 B0 DL 9A 573 ort: 2 MAC aylow 7941 62 Ch 10 2A U9 99 LA L2 AT -1 idt 125000 SNED 7.6 RES1! -44 Haw o

2.4 Uplink Payload

The uplink payload includes totally 11 bytes. Uplink packets use FPORT=2 and every 20 minutes send one uplink
by default.

After each uplink, the BLUE LED will blink once.
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Size(bytes) 2 2 2 1 4
Value BAT Built-In Temperature Built-in Ext # Ext value
Humidity

» The First 6 bytes: has fix meanings for every LHT65N.
» The 7th byte (EXT #): defines the external sensor model.

* Thes~11" byte: the value for external sensor value. The definition is based on external sensor type. (If
EXT=0, there won’t be these four bytes.)

2.4.1 Decoder in TTN V3

When the uplink payload arrives TTNv3, it shows HEX format and not friendly to read. We can add LHT65N
decoder in TTNv3 for friendly reading.

Below is the position to put the decoder and LHT65N decoder can be download from here:

https://www.dropbox.com/sh/r2i3zlhsyrpavia/AAB1sZw3mdTOK7XjpHCITt13a?dI=0

Overview  Lwvedata  Messaging  Location ayboad fosmatt Claiming  General settings
B Overview
B Overview I —

3
o b

Dowmlink
@ vLivedata
€2 Pay oad formatters b o These payboad formatters are executed on eplink "\tSS—Jgﬁ:ShC"" this end device and 1ake precedence over application level payload formatters.
X Integrations w
Formatter type
<% Collaboratars Use application payload formatter None GRPC service CayennelPP Repasiory
Ov AP| keys Formatter parameter
) function k{input] {

< refurn

General settings
0 Genenalasing data: |

bytes: input.bytes

warnings: [I,
eIToIS: 1

2.4.2 BAT-Battery Info

These two bytes of BAT include the battery state and the actually voltage
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Bit(bit) [15:14] [13:0]

Value BAT Status Actually BAT voltage
00(b): Ultra Low ( BAT <= 2.50v)
01(b): Low (2.50v <=BAT <= 2.55v)
10(b): OK (2.55v <= BAT <=2.65v)
11(b): Good (BAT == 2.65v)

4=

AC payload: 5F 6B FD @B 99 51 A3 AB 844037 FPort: 2 SNR: 10.8 RSSI: -41 Bandwidth: ?

SHT: 60.4, TempC_DS: 327.67, TempC_SHT: 27.47 } A4 BA BB 82 5C 81 7F FF 7F FF FPort:

(11

Check the battery voltage for LHT65N.

* BAT status=(0Xcba4>>14)&0xFF=11(B), very good
+ Battery Voltage =0xCBF6&0x3FFF=0x0BA4=2980mV

2.4.3 Built-in Temperature

AC payload: 5F 6B FD @B 99 51 A3 AB 84 40 37 FPort: 2 SNR: 10.8 RSSI: -41 Bandwidth: !

SHT: 68.4, TempC_DS: 327.67, TempC_SHT: 27.47 } A4 OA BB 82 5C @1 7F FF 7F FF FPorxt:

i

» Temperature: 0x0OABB/100=27.47°C

a  10:02:54 1559 2 payload: CBBDF5C602 2E 01 F5 4F 7F FF

» Temperature: (0xF5C6-65536)/100=-26.18°C
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2.4.4 Built-in Humidity

A\C payload: 5F 6B FD BB 99 51 A3 A8 84 48 37 FPort: 2 SNR: 16.8 RSSI: -41 Bandwidth: 1

SHT: 60.4, TempC_DS: 327.67, TempC_SHT: 27.47 } A4 BABB O25CB1T7F FF@ FPoxt:

L1

+ Humidity: 0x025C/10=60.4%

245 Ext#

Bytes for External Sensor:

EXT # Value External Sensor Type
Ox01 Sensor E3, Temperature Sensor
0x09 Sensor E3, Temperature Sensor, Datalog Mod

2.4.6 Ext value
2.4.6.1 Ext=1, E3 Temperature Sensor

APPLICATION DATA

uplink  downlink activation ack Error
Filters
time counter port
a (08:38:57 375 2 payload: CBF60B0OD 03 74601 0ADD?F FF

+ DS18B20 temp=0x0ADD/100=27.81°C

The last 2 bytes of data are meaningless

a  10:02:54 1559 2 payload: CBBDF5C602 2E 01 F5 4F 7F FF

+ External temperature= (0xF54F-65536)/100=-27.37°C

The last 2 bytes of data are meaningless
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If the external sensor is 0x01, and there is no external temperature connected. The temperature will be set to
7FFF which is 327.67°C

2.4.6.2 Ext=9, E3 sensor with Unix Timestamp

Timestamp mode is designed for LHT65N with E3 probe, it will send the uplink payload with Unix timestamp. With
the limitation of 11 bytes (max distance of AU915/US915/AS923 band), the time stamp mode will be lack of BAT
voltage field, instead, it shows the battery status. The payload is as below:

Size(bytes) 2 2 2 1 4
Value External Built-In BAT Status & Status & Unix Time
temperature o o Ext Stamp
Temperature Built-in Humidity

+ Battery status & Built-in Humidity

Bit(bit) [15:14] [11:0]
Value BAT Status Built-in Humidity
00(b): Ultra Low ( BAT <= 2.50v)
01(b): Low (2.50v <=BAT <= 2.55v)
10(b): OK (2.55v <= BAT <=2.65v)
11(b): Good (BAT >=2.65v)

+ Status & Ext Byte
‘ Bits ‘ 7 ‘ 6 ‘ 5 ‘ 4 ‘ [3:0] ‘

Status & Ext | Mot Defined Poll Message Flag Sync time OK | Unix Time Request | Ext:0b{1001)

+ Poll Message Flag: 1: This message is a poll message reply, 0: means this is a normal uplink.

* Sync time OK: 1: Set timeok, 0: N/A. After time SYNC request is sent, LHT65N will set this bitto 0
until got the time stamp from the application server.

+ Unix Time Request: 1: Request server downlink Unix time, 0 : N/A. In this mode, LHT65N will set this bit to 1
every 10 days to request a time SYNC. (AT+SYNCMOD to set this)

2.4.6.3 Ext=6, ADC Sensor (use with E2 Cable)

In this mode, user can connect external ADC sensor to check ADC value. The 3V3_OUT can
be used to power the external ADC sensor; user can control the power on time for this
sensor by setting:

AT+EXT=6,timeout Time to power this sensor, from 0 ~ 65535ms
For example:

AT+EXT=6,1000 will power this sensor for 1000ms before sampling the ADC value.

Or use downlink command A2 to set the same.

The measuring range of the node is only about 0.1V to 1.1V The voltage resolution is about 0.24mv.
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When the measured output voltage of the sensor is not within the range of 0.1V and 1.1V, the output voltage
terminal of the sensor shall be divided The example in the following figure is to reduce the output voltage of the
sensor by three times If it is necessary to reduce more times, calculate according to the formula in the figure and
connect the corresponding resistance in series.

Signal = ADC_PIN

20K

10K

(Vsignal-Waoc_rm )l 20K=Vaoc_pin/ 10K
Vs.iﬂnal:ﬂu.i.n::_-‘:n

GND

When ADC_IN1 pin is connected to GND or suspended, ADC value is 0

Payload: § ADC_V: @, BatV: 3.106, Bat_status: 3, Hum_SHT: 45.2, TempC_SHT: 28.11, Work_mode:

When the voltage collected by ADC_IN1 is less than the minimum range, the minimum range will be used as the
output; Similarly, when the collected voltage is greater than the maximum range, the maximum range will be used as
the output.

1) The minimum range is about 0.1V. Each chip has internal calibration, so this value is close to 0.1V

Payload: § ADC_V: 0.084, BatV: 3.106, Bat_status: 3, Hum_SHT: 44.9, TempC_SHT: 28.13, Work_mode:

2) The maximum range is about 1.1V. Each chip has internal calibration, so this value is close to 1.1v

Payload: { ADC_V: 1.085, BatV: 3.108, Bat_status: 3, Hum_SHT: 46.5, TempC_SHT: 28.16, Work_mode:
3) Within range
Payload: § ADC_V: 0.427, BatVv: 3.099, Bat_status: 3, Hum_SHT: 45.1, TempC_SHT: 27.47, Work_mode:

2.5 Show data on Datacake

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

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

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

[HETMNOS  gang TME tuNos sTuCK B owerview O spplicaions ok Gateways & Organizations

O e

5§ overview

& End devices

ks > Add

Choose webhook template

D uivedata
<3 Payload formatters v -
) . dots
7. Integrations /
» wMQTT
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2= collaborators

O AP keys

Select default key as Access Key:

In Datacake console (https://datacake.co/) , add LHT65 device.

Applications » Igt92test > Webhooks » Add > Datacake

Add custom webhook

Template information

Datacake
Send data to Datacake via TTl adapter

About Datacake 5 | Documentation &

Template settings

Webhook ID™

Token*

Datacake API Token

Create datacake webhook

Tago(=)

TagolO
Integrate with Tagoi0

thethings ~iO

||ll Akenza

10T made simple

Akenza Core

Integrate with Akenza Core
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2.6 Datalog Feature

Datalog Feature is to ensure loT Server can get all sampling data from Sensor even if the LoRaWAN network is
down. For each sampling, LHT65N will store the reading for future retrieving purposes. There are two ways for loT
servers to get datalog from LHT65N.

2.6.1 Ways to get datalog via LoRaWAN

There are two methods:

1. loT Server sends a downlink LoRaWAN command to poll the value for specifying time range.
2. Set PNACKMD=1, LHT65N will wait for ACK for every uplink, when there is no LoRaWAN network, LHT65N
will store the sensor data, and it will send all messages after the network recovery.

Below is the typical case for the auto-update datalog feature (Set PNACKMD=1)

New Feature for ColdChain
solve network coverage issue & save cost

; LoRaWAN v ] e
S m jusE
LoRaWAN ‘
‘ @ “““
m LLL

LoRaWAN

Destribution Center Shop

Food Fa

F 3
A 4
&

' .
Mo LoRaWAN Natwork = e » Ilﬂﬂl i
Sensor Stores Temperature & Humidity data oRaWAN natwork Avadlable, ks ¥ Metwon
LoRaWAN network Available At uncite Shaed dati Sensor Stores Temperature 8 Hurnidity data LoRaWAN

Auto updale stored data SI“

2.6.2 Unix TimeStamp

LHT65N uses Unix TimeStamp format based on

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

Figure 10 : DeviceTimeAns payload format

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

Below is the converter example
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s Code Beauti JSON Formatter  H
@ EpochConverter y

: . y All Numbers Converter Deci ma I to Hex
Epoch & Unix Timestamp Conversion TQ e o werds converter l
Decimal 1o Binary Converter Friter the Decimal number 1 decods Sampis &3

Decimal to Hex Converter

=» 1611889403

The gurrent Unix epoch meis 1611880418 =Deormal 1o O tal Converler
Rinary to Decimal Canvertar

. Binary to Hex Canverter

gonvert epoch to human-readable date and vice vet el o PeLanROs

- Binary to Octal Converter
1611830000 Timgstamp to Human date | [batch convert
Binary to Text Corwerter

Supports Unix imestamps in seconds, milliseconds, microseconds angd nanosecands.
ASsuming that this time stamp |5 in séconds: Text to Binary Converter WU < Convert ¥ File. 2|

GMT: 202147 1 B29E Friclay 02:58:10 g s
Your time rone: 2001401 Foo BEHTE 105610 GMT+08:00 L | SOTReTU The ylinber in hex (base 18)

Relative: 3 minutes Jgo Hex to Binary Converter represtntation:

Hex ro Cctal Converter 60137 afd

Mo Day ¥r Hi Min  Sec . F
i v Oictal to Deomal Converter
' e

n il anas a sa Lian lleour [T |

So, we can use AT+ TIMESTAMP=1611889405 or downlink 3060137afd00 to set the current time 2021 - Jan --
29 Friday 03:03:25

2.6.3 Set Device Time

There are two ways to set device's time:

1. Through LoRaWAN MAC Command (Default settings)

User need to set SYNCMOD-=1 to enable sync time via MAC command.

Once LHT65N Joined LoRaWAN network, it will send the MAC command (DeviceTimeReq) and the server will
reply with (DeviceTimeAns) to send the current time to LHT65N. If LHT65N fails to get the time from the server,
LHT65N 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. Manually Set Time

User needs to set SYNCMOD=0 to manual time, otherwise, the user set time will be overwritten by the time set by
the server.

2.6.4 Poll sensor value

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

Thyte | 4bytes 4bytes 1byte

31 Timestamp start | Timestamp end | Uplink Interval
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Timestamp start and Timestamp end use Unix TimeStamp format as mentioned above. Devices will reply with all
data log during this time period, use the uplink interval.

For example, downlink command 31 5FC5F350 5FC6 0160 05
Is to check 2020/12/1 07:40:00 to 2020/12/1 08:40:00’s data

Uplink Internal =5s, means LHT65N will send one packet every 5s. range 5~255s.

2.6.5 Datalog Uplink payload
The Datalog poll reply uplink will use below payload format.

Retrieval data payload

Size(bytes) 2 2 2 1 4
Value External sensor Built In Built-in Poll message flag & Unix Time
data o Ext Stamp
Temperature Humidity

Poll message flag & Ext
‘ Bits ‘ 7 ‘ 6 ‘ 5 ‘ 4 ‘ [3:0] ‘

Status & Ext | Not Defined | Poll Message Flag | Sync time OK | Unix TimeRequest

Ext:0b(1001) ‘

Poll Message Flag: 1: This message is a poll message reply.

» Poll Message Flag is setto 1.
» Each data entry is 11 bytes, to save airtime and battery, devices will send max bytes according to the current
DR and Frequency bands.

For example, in US915 band, the max payload for different DR is:
a) DRO: max is 11 bytes so one entry of data

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

d) DR8: total payload includes 22 entries of data.

If devise doesn’t have any data in the polling time. Device will uplink 11 bytes of 0

Example:

If LHT65N has below data inside Flash:
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Flash Addr

80196E0

80196F0

8019700

8019710

8019720

8019730

8019740

8019750

Unix Time

21/1/19 04:27:03
21/1/19 04:28:57
21/1/19 04:30:30
21/1/19 04:40:30
21/1/19 04:50:30
21/1/19 05:00:30
21/1/19 05:10:30

21/1/19 05:20:30

Ext

BAT voltage
3145
3145
3145
3145
3147
3149
3149

3151

Value

sht temp=22.00 sht hum=32.6 ds_temp=327.67
sht temp=21.90 sht hum=33.1 ds_temp=327.67
sht temp=21.81 sht hum=33.4 ds temp=327.67
sht temp=21.65 sht hum=33.7 ds_temp=327.67
sht temp=21.55 sht hum=34.1 ds_temp=327.67
sht_ temp=21.50 sht hum=34.1 ds_temp=327.67
sht temp=21.43 sht hum=34.6 ds_temp=327.67

sht_ temp=21.35 sht hum=34.9 ds_temp=327.67

If user sends below downlink command: 3160065F9760066DA705

Where : Start time: 60065F97 = time 21/1/19 04:27:03

Stop time 60066DA7= time 21/1/19 05:2703

LHT65N will uplink this payload.
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a 09:57:27 102 2 payload: 7F FF08 980146 41 6006 5F 97 7F FFO88E 01 4B 41 60 06 6009 7F FF (

Uplink
Payload

7FFF @898 @1 46 41 68 @6 5F 97 7JF FF B3 S8E 81 4B 41 60 @6 68 89 7F FF @3 85 91 4E 41 68 86 68 66 7F FF B8 7581 51 41 68 85

Fields

Metadata

7FFF089801464160065F977FFF088E014B41600660097FFF0885014E41600660667FFF0875015141600662BE7FFF086B015541
Where the first 11 bytes is for the first entry:

7FFF089801464160065F97

Ext sensor data=0x7FFF/100=327.67

Temp=0x0898/100=22.00

Hum=0x0146/10=32.6

poll message flag & Ext=0x41,means reply data,Ext=1

Unix time is 0x60065F97=1611030423s=21/1/19 04:27:03

2.7 Alarm Mode

when the device is in alarm mode, it checks the built-in sensor temperature for a short time. if the temperature
exceeds the preconfigured range, it sends an uplink immediately.

Note: alarm mode adds a little power consumption, and we recommend extending the normal read time when this
feature is enabled.

AT COMMAND FOR ALARM MODE:

AT+WMOD-=1: Enable/disable alarm mode. (0: Disabled, 1: Enabled)
AT+CITEMP=1: The interval between checking the alarm temperature. (In minutes)
AT+ARTEMP: Gets or sets the alarm range of the internal temperature sensor
AT+ARTEMP=? : Gets the alarm range of the internal temperature sensor

Page 24 / 56 - last modified by Bei Jinggeng on 2022/07/06 13:48



User Manual for LoRaWAN End Nodes - LHT65N LoRaWAN Temperature & Humidity Sensor Manual

AT+ARTEMP=45,105: Set the internal temperature sensor alarm range from 45 to 105.
Downlink Command: AAXXXXXXXXXXXXXX
Total bytes: 8 bytes
Example:AA0100010001003C
WMOD=01
CITEMP=0001
TEMPlow=0001
TEMPhigh=003C

2.8 LED Indicator

The LHT65 has a triple color LED which for easy showing different stage .
While user press ACT button, the LED will work as per LED status with ACT button.
In a normal working state:

» For each uplink, the BLUE LED or RED LED will blink once.
BLUE LED when external sensor is connected.

» RED LED when external sensor is not connected

» For each success downlink, the PURPLE LED will blink once

2.9 installation

Antenna Area,
‘_————-'. Keep clean space
This direction
towards Sky C’ DRRG'[\R

www.dragino.com Don’ tlet water go inside,
Temperature & Humidity Sensor otherwise , humidity might
Model: LHT65N get wrong till water dry

y
=] [s]

Dev EUI: A84041FB3184B2BC

SN: LHT65473724
Made in China

-ro,_ . Q-

cemE

FCC ID:ZHZLHT65N
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3. Sensors and Accessories
3.1 E2 Extension Cable

| LHTESN-E2

1m long breakout cable for LHT65N. Features:

» Use for AT Command, works for both LHT52/LHT65N
 Update firmware for LHT65N, works for both LHT52/LHT65N
» Supports ADC mode to monitor external ADC

 Supports Interrupt mode

+ Exposed All pins from the LHT65N Type-C connector.

LHT65N_E2 Cable Pin Mapping

3.2 E3 Temperature Probe
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Temperature sensor with 2 meters cable long

Resolution: 0.0625 °C

+0.5°C accuracy from -10°C to +85°C
+2°C accuracy from -55°C to +125°C
Operating Range: -40 ~ 125 °C
Working voltage 2.35v ~ 5v

4. Configure LHT65N via AT command or LoRaWAN
downlink

Use can configure LHT65N via AT Command or LoRaWAN Downlink.

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

There are two kinds of commands to configure LHT65N, they are:
+ General Commands.
These commands are to configure:

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

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

+ Commands special design for LHT65N

These commands are only valid for LHT65N, as below:

4.1 Set Transmit Interval Time

Feature: Change LoRaWAN End Node Transmit Interval.
AT Command: AT+TDC
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Command Example Function Response
AT+TDC? Show current transmit Interval 30000
OK

the interval is 30000ms = 30s

AT+TDC=60000 Set Transmit Interval OK
Set transmit interval to 60000ms = 60 seconds

Downlink Command: 0x01
Format: Command Code (0x01) followed by 3 bytes time value.

If the downlink payload=0100003C, it means set the END Node’s Transmit Interval to 0x00003C=60(S), while
type code is 01.

» Example 1: Downlink Payload: 0100001E // Set Transmit Interval (TDC) = 30 seconds
» Example 2: Downlink Payload: 0100003C // Set Transmit Interval (TDC) = 60 seconds

4.2 Set External Sensor Mode
Feature: Change External Sensor Mode.

AT Command: AT+EXT

Command Example | Function Response
AT+EXT? Get current external sensor mode 1
OK

External Sensor mode =1

AT+EXT=1 Set external sensor mode to 1

AT+EXT=9 Set to external D518B20 with timestamp

Downlink Command: 0xA2
Total bytes: 2 ~ 5 bytes
Example:

» 0xA201: Set external sensor type to E1
* 0xA209: Same as AT+EXT=9
* 0xA20702003c: Same as AT+SETCNT=60

4.3 Enable/Disable uplink Temperature probe ID

Feature: If PID is enabled, device will send the temperature probe ID on:

* First Packet after OTAA Join
» Every 24 hours since the first packet.
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PID is default set to disable (0)

AT Command:
Command Example | Function Response
AT+PID=1 Enable PID uplink | OK

Downlink Command:

+ 0xA800 -->AT+PID=0
+ 0xA801 --> AT+PID=1

4.4 Set Password

Feature: Set device password, max 9 digits

AT Command: AT+PWORD

Command Example Function Response

AT+PWORD=? Show password 123456
QK

AT+PWORD=999999 Set password OK

Downlink Command:

No downlink command for this feature.

4.5 Quit AT Command

Feature: Quit AT Command mode, so user needs to input password again before use AT Commands.

AT Command: AT+DISAT

‘ Command Example ‘ Function ‘ Response

‘ AT+DISAT ‘ Quit AT Commands mode ‘ OK
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Downlink Command:

No downlink command for this feature.

4.6 Set to sleep mode
Feature: Set device to sleep mode

» AT+Sleep=0 : Normal working mode, device will sleep and use lower power when there is no LoRa message
» AT+Sleep=1: Device is in deep sleep mode, no LoRa activation happen, used for storage or shipping.

AT Command: AT+SLEEP

Command Example | Function Response
AT+SLEEP Set to sleep mode Clear all stored sensor data...
OK

Downlink Command:

» There is no downlink command to set to Sleep mode.

4.7 Set system time

Feature: Set system time, unix format. See here for format detail.

AT Command:

Command Example Function

AT+TIMESTAMP=1611104352 OK
Set System time to 2021-01-20 00:59:12

Downlink Command:

0x306007806000 // Set timestamp to 0x(6007806000),Same as AT+TIMESTAMP=1611104352

4.8 Set Time Sync Mode

Feature: Enable/Disable Sync system time via LoRaWAN MAC Command (DeviceTimeReq), LoRaWAN server
must support v1.0.3 protocol to reply this command.

SYNCMOD is set to 1 by default. If user want to set a different time from LoRaWAN server, user need to set this to
0.

AT Command:
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‘ Command Example ‘ Function ‘

‘ AT+SYNCMOD=1 ‘ Enable Sync system time via LoRaWAN MAC Command (DeviceTimeReq) ‘

Downlink Command:

0x28 01 // Same As AT+SYNCMOD=1
0x28 00 // Same As AT+SYNCMOD=0

4.9 Set Time Sync Interval

Feature: Define System time sync interval. SYNCTDC default value: 10 days.
AT Command:

‘ Command Example ‘ Function ‘

‘ AT+SYNCTDC=0x04A ‘ Set SYNCTDC to 10 (0x0QA), so the sync time is 10 days. ‘

Downlink Command:

0x29 0A // Same as AT+SYNCTDC=0x0A

4.10 Print data entries base on page.

Feature: Print the sector data from start page to stop page (max is 416 pages).

AT Command: AT+PDTA
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Command Example | Response

AT+PDTA=1,3 8019500 19/6/26 16:48 1 2992 sht temp=28.21 sht_hum=71.5 ds_temp=27.31
8019510 19/6/26 16:53 1 2994 sht temp=27.64 sht hum=69.3 ds_temp=26.93
8019520 19/6/26 16:58 1 2996 sht temp=28.39 sht hum=72.0 ds_temp=27.06
Print page 1 to 3 8019530 19/6/26 17:03 1 2996 sht temp=27.97 sht hum=70.4 ds temp=27.12
8019540 19/6/26 17:08 1 2996 sht temp=27.80 sht hum=72.9 ds temp=27.06
8019550 19/6/26 17:13 1 2998 sht temp=27.30 sht hum=72.4 ds temp=26.68
8019560 19/6/26 17:22 1 2992 sht temp=26.27 sht hum=62.3 ds_temp=26.56
8019570
8019580
8019590
80195A0
80195B0
80195C0
80195D0
80195E0
80195F0

OK

Downlink Command:

No downlink commands for feature

4.11 Print last few data entries.

Feature: Print the last few data entries

AT Command: AT+PLDTA
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OK

Command Example | Response

Start Tx and RTP events

AT+PLDTA=5 Stop Tx and RTP events when read sensor data

119/6/26 13:59 1 3005 sht_temp=27.09 sht hum=79.5 ds_temp=26.75
2 19/6/26 14:04 1 3007 sht_temp=26.65 sht_ hum=74.8 ds_temp=26.43
Print last 5 entries 3 19/6/26 14:09 1 3007 sht_temp=26.91 sht_ hum=77.9 ds_temp=26.56
4 19/6/26 14:15 1 3007 sht_temp=26.93 sht hum=76.7 ds_temp=26.75
5 19/6/26 14:20 1 3007 sht_temp=26.78 sht hum=76.6 ds_temp=26.43

Downlink Command:

No downlink commands for feature

4.12 Clear Flash Record

Feature: Clear flash storage for data log feature.

AT Command: AT+CLRDTA

Command Example

AT+CLRDTA

Function

Clear date record

Response

Clear all stored sensor data...

OK

Downlink Command: 0xA3

+ Example: 0xA301 //Same as AT+CLRDTA

4.13 Auto Send None-ACK messages

Feature: LHT65N will wait for ACK for each uplink, If LHT65N doesn't get ACK from the IoT server, it will consider
the message doesn't arrive server and store it. LHT65N keeps sending messages in normal periodically. Once
LHT65N gets ACK from a server, it will consider the network is ok and start to send the not-arrive message.

AT Command: AT+PNACKMD

The default factory setting is 0

Command Example
AT+PNACKMD=1

Function

Poll None-ACK message

Response
OK

Page 33/ 56 - last modified by Bei Jinggeng on 2022/07/06 13:48




User Manual for LoRaWAN End Nodes - LHT65N LoRaWAN Temperature & Humidity Sensor Manual

Downlink Command: 0x34

» Example: 0x3401 //Same as AT+PNACKMD=1

5. Battery & How to replace
5.1 Battery Type

LHT65N is equipped with a 2400mAH Li-MnO2 (CR17505) battery . The battery is an un-rechargeable battery with
low discharge rate targeting for up to 8~10 years use. This type of battery is commonly used in 0T devices for long-
term running, such as water meters.

The discharge curve is not linear so can't simply use percentage to show the battery level. Below is the battery
performance.

Performance

Temperature characteristics al 10ohm Temperalure charmadersics at S0chm

The minimum Working Voltage for the LHT65N is ~ 2.5v. When battery is lower than 2.6v, it is time to change the
battery.

5.2 Replace Battery

LHT65N has two screws on the back, Unscrew them, and changing the battery inside is ok. The battery is a general
CR17450 battery. Any brand should be ok.
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5.3 Battery Life Analyze

Dragino battery-powered products are all run in Low Power mode. User can check the guideline from this link to
calculate the estimated battery life:

https://www.dragino.com/downloads/downloads/LoRa_End_Node/Battery Analyze/
DRAGINO_Battery_Life_Guide.pdf

A full detail test report for LHT65N on different frequency can be found at : https://www.dropbox.com/sh/
r2i3zlhsyrpavia/AAB1sZw3mdTOK7XjpHCITt13a?dI=0

6. FAQ

6.1 How to use AT Command?

LHT65N supports AT Command set.User can use a USB to TTL adapter plus the Program Cable to connect to
LHT65 for using AT command, as below.
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Connection:

USB to TTL GND <-->GND
USB to TTL RXD <--> D+
USB to TTL TXD <--> A1
USB to TTL 3.3V <--> D-

In PC, User needs to set serial tool(such as putty, SecureCRT) baud rate to 9600 to access to access serial
console for LHT65N. The AT commands are disable by default and need to enter password (default:123456) to
active it. Timeout to input AT Command is 5 min, after 5-minute, user need to input password again. User can use
AT+DISAT command to disable AT command before timeout.

Input password and ATZ to activate LHT65N,As shown below:
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Dragino LHT65H Device
FRHE 9800 >  Image U
ersion: vi.8

itz |8 M LoRaWan Stack: DR-LWS-887
firls{  Hone - Frequency Band: AS923
. DevEui= 78 B3 DS 7E DO 85 13 8C
fBitf 1 h Enter Password to Active AT Commands
3 $Z Hone -
fpras Use AT+DEBUG to see more debug info
i =xx%% UpLinkCounter= @ =xxxx
© sz () Hex TX on freq 923.208 MHz at DR 2
BT tzDone
8 BrsiE
[ ®sThdial
RERE
© ascIz O Hex n12
[ &EEEE 1000 2] ns EiE
COM6 OPENED, 9600, 8, NONE, 1, OFF Rx: 269 Bytes Tx: 5 Bytes

AT Command List is as below:

AT+<CMD>7?: Help on <CMD>

AT+<CMD> : Run <CMD>

AT+<CMD>=<value>: Set the value

AT+<CMD>=7: Get the value

AT+DEBUG: Set more info output

ATZ: Trig a reset of the MCU

AT+FDR: Reset Parameters to Factory Default, Keys Reserve

AT+DEUL: Get or Set the Device EUI

AT+DADDR: Get or Set the Device Address

AT+APPKEY: Get or Set the Application Key

AT+NWKSKEY: Get or Set the Network Session Key

AT+APPSKEY: Get or Set the Application Session Key

AT+APPEUI: Get or Set the Application EUI

AT+ADR: Get or Set the Adaptive Data Rate setting. (0: off, 1: on)

AT+TXP: Get or Set the Transmit Power (0-5, MAX:0, MIN:5, according to LoRaWAN Spec)
AT+DR: Get or Set the Data Rate. (0-7 corresponding to DR_X)

AT+DCS: Get or Set the ETSI Duty Cycle setting - O=disable, 1=enable - Only for testing
AT+PNM:  Get or Set the public network mode. (0: off, 1: on)

AT+RX2FQ: Get or Set the Rx2 window frequency

AT+RX2DR: Get or Set the Rx2 window data rate (0-7 corresponding to DR_X)
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AT+RX1DL: Get or Set the delay between the end of the Tx and the Rx Window 1 in ms
AT+RX2DL: Get or Set the delay between the end of the Tx and the Rx Window 2 in ms
AT+JN1DL:  Get or Set the Join Accept Delay between the end of the Tx and the Join Rx Window 1 in ms
AT+JN2DL: Get or Set the Join Accept Delay between the end of the Tx and the Join Rx Window 2 in ms
AT+NJIM: Get or Set the Network Join Mode. (0: ABP, 1: OTAA)

AT+NWKID: Get or Set the Network ID

AT+FCU: Get or Set the Frame Counter Uplink

AT+FCD: Get or Set the Frame Counter Downlink

AT+CLASS: Get or Set the Device Class

AT+JOIN: Join network

AT+NJS: Get the join status

AT+SENDB: Send hexadecimal data along with the application port

AT+SEND:  Send text data along with the application port

AT+RECVB: Print last received data in binary format (with hexadecimal values)
AT+RECV:  Print last received data in raw format

AT+VER: Get current image version and Frequency Band

AT+CFM: Get or Set the confirmation mode (0-1)

AT+CFS: Get confirmation status of the last AT+SEND (0-1)

AT+SNR: Get the SNR of the last received packet

AT+RSSI: Get the RSSI of the last received packet

AT+TDC: Get or set the application data transmission interval in ms

AT+PORT: Get or set the application port

AT+DISAT: Disable AT commands

AT+PWORD: Set password, max 9 digits

AT+CHS: Get or Set Frequency (Unit: Hz) for Single Channel Mode

AT+CHE: Get or Set eight channels mode,Only for US915,AU915,CN470

AT+PDTA:  Print the sector data from start page to stop page

AT+PLDTA: Print the last few sets of data

AT+CLRDTA: Clear the storage, record position back to 1st

AT+SLEEP: Set sleep mode

AT+EXT: Get or Set external sensor model

AT+BAT: Get the current battery voltage in mV

AT+CFG: Print all configurations

AT+WMOD: Get or Set Work Mode

AT+ARTEMP: Get or set the internal Temperature sensor alarm range

AT+CITEMP: Get or set the internal Temperature sensor collection interval in min
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AT+SETCNT: Set the count at present

AT+RJTDC: Get or set the ReJoin data transmission interval in min
AT+RPL: Get or set response level

AT+TIMESTAMP: Get or Set UNIX timestamp in second
AT+LEAPSEC: Get or Set Leap Second

AT+SYNCMOD: Get or Set time synchronization method
AT+SYNCTDC:  Get or set time synchronization interval in day
AT+PID: Get or set the PID

6.2 Where to use AT commands and Downlink commands

AT commands:
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B z=s0EEF - 2R - O X
XD &HEE HEY TR0 =0 =l

|BeoplIEC|+— P&

- EOER Dragino LHT65N Device -
- Image Version: v1.8.1
3% [ |COMB(USB-SERIAL CH348) ~| | |LoRaWan Stack: DR-LWS-807
> Frequency Band: EUB6S8
FHE 9600 -
ﬁﬁzl J DevEui= 0@ @@ 22 33 44 55 66 77
g Ia j Enter Password to Active AT Commands
12 i INone j
=g Use AT+DEBUG to see more debug info
1 -
E.U:fil J === plinkCounter= @ *%%*=
4% [None ~| || on freq 868.500 MHz at DR 5 .
i txDone |
CEeE RX on freq 868.508 MHz at DR 5 N
rxTimeout
@ ASCII C Hex | RX on freq 869.525 MHz at DR @
rxTimeout
I~ BaigiT #xxx% UplinkCounter= @ *%%%=
— pnepg TX on freq 868.588 MHz at DR 5
d v BRER txDone
[~ BoRETiE RX on freq 868.508 MHz at DR 5 |
rxDone
Rssi= -20
0 - &IiE
st JOINED
@ ASCII " Hex =x2x% |JplinkCounter= B *¥**x
_ . = TX on freq 867.788 MHz at DR 4
I~ BxE% |1aae = ms txDone
RX on freq 867.700 MHz at DR 4
Sync time ok
rxDone
Rssi= -21
i 123456|
[123456
COM6 OPENED, 95600, 8, NONE, 1, OFF | Rx: 855 Bytes Tx: 94 Bytes
[ i yi

Downlink commands:

TTN:
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Applications » [ht111 » Enddevices » eui-a84041ffff1234dd

eui-a84041ffff1234dd
ID: eui-284041ffff1234dd

156 -156 @ Lastactivity 13 days ago @

Overview Live data Messaging Location Payload formatters General settings

Uplink Downlink

Schedule downlink

Insert Mode
® | Replace downlink queue

Push to downlink queue (append)

FPort™

1

Payload type

® Bytes JSON

Payload

The desired payload bytes of the downlink message

Confirmed downlink

Schedule downlink

Helium:
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My Devices
A RO e

Iht6S @) 0 ooicionowco

DEVICE DETAILS PACKETS TRANSFERRED D UISED

Nama M6s 2 Al Tirr w5t 7 Duys
D | ,— r ._ .. 345 {:)

App EUN

Aetvation Mathod  [[EIE0Y 2 (‘)/_; O
Profiie None £

OLABELS ATTACHED + Add Label

FLOWS °

QqQ
% M

Chirpstack:The downlink window will not be displayed until the network is accessed

Applications / kazk / Devices / wsc1

DETAILS CONFIGURATION KEYS (OTAA)

Details
Mouse drop

down
Name
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Enqueue downlink payload

O Confirmed downlink

BASEG4 ENCODED

Device traffic

Configuration file

95041 5c-adBc-57 13420 T Teed R0 1-F524-44 1 d-ac 20 282201 el

Downlink message queve (0 wtmaien C Downlink mesisges are quewed

label [ra——

6.3 How to change the uplink interval?

http://wiki.dragino.com/xwiki/bin/view/Main/How%20t0%20set%20the%20transmit%20time%20interval/
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6.4 How to use TTL-USB to connect a PC to input AT commands?

—ris = R Y i TR e D

Port 1(Black wire)<...> USB TO TTL GND "~
Port 5(White wire)<...> USB TO TTLRXD
Port 9(Green wire)<...> USB TO TTL TXD

In PC, User needs to set serial tool(such as putty, SecureCRT) baud rate to 9600 to access to access serial
console for LHT65N. The AT commands are disable by default and need to enter password (default:123456) to
active it. Timeout to input AT Command is 5 min, after 5-minute, user need to input password again. User can use
AT+DISAT command to disable AT command before timeout.

Input password and ATZ to activate LHT65N,As shown below:
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4 B mE=OEEREE - SRk - ] X
TP REE HEY IEO S0 #ZH

‘IBeolprimo +—O®

B

SRR 123456
% O [Coa(USB-SERTAL CH3ag) ] | |[orrect Password
S 9600 -
Higfl |8 | | |oragino LHT65N Device

e Image Version: v1.8

% M -
R [None =1 || LoRakian Seack: DR.LUS-067
=1k |1 j Frequency Band: US915
. N DevEui= 7@ B3 D5 7E D@ @5 @@ er
wOIE |N0ne j

Enter Password to Active AT Commands
ElngR
@ ASCII " Hex Use AT+DEBUG to see more debug info
b i JoinRequest NbTrials= 72
r EHRT :
Vv BTEE === plinkCounter= @ *==*=
o TX on freq 984.38@ MHz at DR @
I~ ERETE txDone
EEER
@ ASCII " Hex
I Bh&E% 1000 = ms
ATZ |

COMS OPENED, 9600, 8, NONE, 1, OFF | Rx: 323 Bytes Tx: 12 Bytes Alithon

6.5 How to use TTL-USB to connect PC to upgrade firmware?
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Step1: Install TremoProgrammer first.

TremoProgr

ammer vi.8.

=k =

Step2. wiring method.

First connect the four 1ines;
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T, | ! — g = XTI

= Port 1(Black wire)<...>USB TO TTL GND
g Port 5(White wire)<...>USB TO TTL RXD

= Port 9(Green wire)<...>USB TO TTL TXD
‘ Port 4(Blue wire)<...>USB TO TTL 3v3

Then use DuPont cable to short circuit port3 and port1, and then release them, so that the device enters bootlaod
mode.

Step3: Select the device port to be connected, baud rate and bin file to be downloaded.
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B Tremo Programmer

Flash

Serial Setting

Fort

Baudrate

ConG

221600

Download Files

B CUsers/18457/Mesktop/US915. bin

O

0O 0O 0O O

Downl oad

Start

IDLE

Click the start button to start the firmware upgrade.

N

@ ® & @

When this interface appears, it indicates that the download has been completed.

— X

Dz=03000000

0%
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B Tremo Programmer — X

Flazh

Serial Setting

Fort COMG L

Bandrate Q21600 s

Download Files

B . AUsersA18457/Tesktop/US91E. bin
]

Qz0E000000

O 0O 0O O

@
@
@
@
@
@

Download

Start Eraze All

hDK | Download files succes.sfullxl

Finally, unplug the DuPont cable on port4, and then use the DuPont cable to short circuit port3 and port1 to reset
the device.
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6.6 Using USB-TYPE-C to connect to the computer using the AT
command

JPZ2  UsB-TYPE-C-24P-V1

) w0, o | =
5 I A11 B2 ; TR l |
A10 B3 L"—Nbbb OUT
A9 B4 |—EL
AB e b=t RSTN_PIN
PB1 a7+ Be |-Ba —BOOT CONTROL
oo cor VIR — 1Y
RS B8 5 PC]
MDD OUT A3 | ::::‘_ll B._:.:Z B10 D12
PE — A2 211 L,NJC__ ”j_‘
E' A Y mo |B12 =

oy A A o Sl

TYPEGND <...> USB TO TTL GND
TYPEA1l <...> USB TO TTL TXP
TYPED+ <...>USBTO TTL RXP
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In PC, User needs to set serial tool(such as putty, SecureCRT) baud rate to 9600 to access to access serial
console for LHT65N. The AT commands are disable by default and need to enter password (default:123456) to
active it. Timeout to input AT Command is 5 min, after 5-minute, user need to input password again. User can use
AT+DISAT command to disable AT command before timeout.

Input password and ATZ to activate LHT65N,As shown below:

4 B mE=OEEREE - SRk
TP REE HEY IEO S0 #ZH

‘IBeolprimo +—O®

B

BEOEE

123456
% O [Coa(USB-SERTAL CH3ag) ] | |[orrect Password
S 9600 -
Higfl |8 | | |oragino LHT65N Device
o g . Image Version: v1.8
R [None =1 || LoRakian Seack: DR.LUS-067
=1k |1 j Frequency Band: US915
. N DevEui= 7@ B3 D5 7E D@ @5 @@ er
wOIE |N0ne j
Enter Password to Active AT Commands
ElngR
@ ASCII " Hex Use AT+DEBUG to see more debug info
b i JoinRequest NbTrials= 72
r EHRT :
Vv BTEE === plinkCounter= @ *==*=
o TX on freq 984.38@ MHz at DR @
I~ ERETE txDone
EEER
@ ASCII " Hex
I Bh&E% 1000 = ms
ATZ |
COMS OPENED, 9600, 8, NONE, 1, OFF | Rx: 323 Bytes Tx: 12 Bytes Alithon
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6.7 How to use USB-TYPE-C to connect PC to upgrade firmware?

bbb
CEERRFRRRRR

O I B T

Step1: Install TremoProgrammer first.

TremoProgr
ammer_v0.8.

e

Step2. wiring method.

First connect the four 1ines;
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v

acra

P Ly s

| TYPEGND <...> USB TO TTL GND
TYPEA11 <...> USB TO TTL TXP
TYPED+ <...>USBTO TTL RXP

| TYPED- <..»USBTOTIL 3.3V

Press and hold the start key to restart and enter bootlaod mode.

Step3: Select the device port to be connected, baud rate and bin file to be downloaded.
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B Tremo Programmer

Flash

Serial Setting

Fort

Baudrate

ConG

221600

Download Files

B CUsers/18457/Mesktop/US915. bin

O

0O 0O 0O O

Downl oad

Start

IDLE

Click the start button to start the firmware upgrade.

N

@ ® & @

When this interface appears, it indicates that the download has been completed.

— X

Dz=03000000

0%
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B Tremo Programmer — X

Flazh

Serial Setting

Fort COMG L

Bandrate Q21600 s

Download Files

B . AUsersA18457/Tesktop/US91E. bin
]

Qz0E000000

O 0O 0O O

@
@
@
@
@
@

Download

Start Eraze All

hDK | Download files succes.sfullxl

Finally,restart reset device again
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7. Order Info

Part Number: LHT65N-XX-YY
XX : The default frequency band
AS923: LoRaWAN AS923 band

+ AU915: LoRaWAN AU915 band
+ EUA433: LoRaWAN EU433 band
+ EUB868: LoRaWAN EU868 band
+ KR920: LoRaWAN KR920 band
+ US915: LoRaWAN US915 band
+ IN865: LoRaWAN IN865 band

» CN470: LoRaWAN CN470 band

YY: Sensor Accessories

» E3: External Temperature Probe

8. Packing Info

Package Includes:

* LHT65N Temperature & Humidity Sensor x 1
+ Optional external sensor

Dimension and weight:

» Device Size: 10x10x3.5¢cm
» Device Weight: 120.5g

9. Reference material

» Datasheet, photos, decoder, firmware

10. FCC Warning

This device complies with part 15 of the FCC Rules.Operation is subject to the following two conditions:
(1) This device may not cause harmful interference;

(2) this device must accept any interference received, including interference that may cause undesired operation.
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FCC WARNING
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, inc luding interference that may cause undesired operation.
Any changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.
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 occur in 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:
-- 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.
To maintain compliance with FCC’s RF Exposure guidelines, This equipment should be
installed and operated with minimum distance between 20cm the radiator your body: Use
only the supplied antenna.



IC Caution:

RSS-Gen Issue 5 2021"&"CNR-Gen 5 2021:

- English:

This device complies with Industry Canada licence-exempt RSS standard(s).

Operation is subject to the following two conditions: (1) This device may not cause
interference, and (2) This device must accept any interference, including interference that
may cause undesired operation of the device.

The device should be inst alled and used within a di stance of at least 20 cm  between the
radiator and the body.

- French:

Le présentappareilestconf orme aux CNR d' Industrie Canada applicables aux appareils radio
exempts de licence. L'exploitationestautorisée aux deux conditions suivantes:

(1) I'appareil ne doit pas produire de brouillage, et

(2) l'utilisateur de l'appareildoit accepter tout brouillageradioélectriquesubi, m émesi | e
brouillageest susceptible d'encompromettre le fonctionnement.

Cet appareil numérique de la classe B est conforme ¢ la norme NMB-003 du Canada.
Déclaration d'exposition aux radiations Cetéquipementestconforme Canada
limitesd'exposition aux radiations da ns un environnem ent non co ntrolé. Cetéquipementdoité
treinstallé et utilisé & distance minimum de 20cm entre le radiateur et votre corps.



