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Warranty

All products manufactured by ICP DAS are under warranty regarding
defective materials for a period of one year from the date of delivery to the
original purchaser.

Warning

ICP DAS assumes no liability for damages resulting from the use of this
product. ICP DAS reserves the right to change this manual at any time without
notice. The information furnished by ICP DAS is believed to be accurate and
reliable. However, no responsibility is assumed by ICP DAS for its use, or for any
infringements of patents or other rights of third parties resulting from its use.

Copyright
Copyright 2022 by ICP DAS. All rights are reserved.

Trademark
The names used for identification only may be registered trademarks of their
respective companies.

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025) ------------- 1



\C®

nhs DL-10xS-LRS Series User’s Manual
Document Revision
\ersion Date Description of changes
Rev1.0 2025-11-25 First release for DL-10xS-LRS Series

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025) ------------- 2




DL-10xS-LRS Series User’s Manual
Table of Contents
0o U Tox {0 o PP SPRRR 5
1.1 FRATUIES . ..o 6
3 I A o o] T[] o SRR 6
1.1.2 Features DESCIIPLION .....ccevvveiiiieee e et e e e e e e 7
1.2 SPECITICALIONS .....ceeiiiii e 8
HAIAWANE ...ttt et e e snre e e nne s 10
2.1 OULWAId APPEATANCE......cceeeeeeeiiiiieeeeeeeeeeeetias e e e e e e e eeeeeaana e e eeeeeennnns 10
2.2 Config Switch & Config Channel Dip Switch...........cccccooiiiiiiiinn, 10
2.3 Connector & PIN DefiNe ......oovvviiiiiii e 11
24 REANTENNA ... eaas 12
2.5 D] 4 1=1 0 1] o] 13
2.6 WIre CONNECLION ... .cciieiieiiice e e e e e 14
2.6.2 Digital Output (DO) WIrING......uuuuiiieeeeeeeeiiiiiiiee e e e e e e e e e eeeaens 14
2.6.2 POWEE INPUL ..t e e eea e eaes 14
(@00 0] 10 [ =V ol TSSOSO 15
3.1 Prepare GAtEWAY ........cooeuuiiiuiiiiiiiiieiiee e e e e e e e e e e erna e 15
3.2 (O10] ] {0 [ C =1 (=17 VSRR 16
3.3 AdAING DEVICE. ...t 17
3.4 1V [oTe ] o TU F @ o] o1 g 1< o 19
SOTIWANE.....c e et nre e 21
4.1 DL-LoRa Series PC ULIlity .........oooovviiiiiiieiei e 21
4.1.1 IMIAIN SCIEEN ...ttt e e e e e e e e e e e e e e e eeeanes 21
4.1.2 DEVICE STALUS ...evvveiiie e ee e e e e e e e e e e e e e e e eeeanes 22
4.1.3 Sensor & DO OULPUL SEALUS .....cevueeeiieeriiee e e e eaaes 22
4.1.4 Y LU 3 = - | 23
4.1.5 ICON BULION .. e e e ea e 23
4.1.6  Configuration/SEtUP ........vvuiiiiieeeieiiice e 24
4.2 Vo (o] o o Uo T 25
4.3 [0/ O =T A o o[- 27
MOADUS ProtOCOI ......ccveeiviiiiie et 29
5.1.2 FUNCLION COE .. .coviiieeei e e 29
5.1.3 0] (TS 010 = 29
5.2 D= = B =t Lo o [ 0o [T 30
5.2.1 BINAIY e 30
522 16-DItSWOI ...coovviiiiiiiiiiiiiiieeeeeeeeeeeeeee e 30
5.3 Modbus TCP Protocol DesCription ..........cceeeveuiiiieeiiiiiieeceiieeeeeeiin 31
5.3 1 MBAP e 31




\C®
nhs

5.4

DL-10xS-LRS Series User’s Manual

DL-10xS-LRS Address Mapping (Address Base =0)...........cvvveeeennnn.

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025) ------------- 4



\oF _
Dhs DL-10xS-LRS Series User’s Manual

1. Introduction

The DL-10xS-LRS Series devices utilize Semtech's LoRa technology.
Specifically, they incorporate spread spectrum modulation technique derived from chirp
spread spectrum (CSS) technology, LoRa transceivers, enabling long-range, low-power
wireless communication for 0T applications. This technology allows for significant
range and robustness, making it suitable for various 0T deployments.

The DL-10xS-LRS Series Data Logger devices can be used to record temperature,
humidity, dew point, Wet-Bulb and Air Pressure(DL-102S-LRS) information, including
the date and time stamps for each record, with up to 650,000 downloadable records(CSV)
able to be stored. Real-time data can be accessed by using the PC Utility. It includes 2-
channel Photo MOS Relay Output using trigger source and range for Alarm Devices. DL-
102S-LRS include an Air Pressure sensor.

DL-10xS-LRS Series are designed with own LoRa proprietary protocol. AES-128
encryption is used in wireless LoRa communications to ensure data security. AES-128 is
a symmetric encryption algorithm that uses a 128-bit key to encrypt and decrypt data,
balancing speed and security. It is suitable for general data security needs, for data
protection. It needs to use Modbus TCP to communications with an Ethernet
Gateway(GW-100-LRS) or Wi-Fi Gateway(GW-200-LRS), which makes perfect
integration for monitoring or control in SCADA software and HMI Modbus.
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Figure 1-1: Application architecture for the DL-10xS-LRS
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1.1  Features

e LoRa communication monitoring and configuration with a Modbus TCP Gateway
e Long Range communication.

e Support AES-128 wireless encryption

e Support Modbus TCP using with Gateway

e Wide power supply range

e Photo MOS Relay output

e Measure Temperature, Relative Humidity, Dew Point , Wet-Bulb, Date and Time
e Air Pressure, Altitude measure (DL-102S-LRS Only)

e Up to 650,000 data logger records

e |P65 Protection Approval

e DIN-Rail or Wall Mounted

1.1.1  Application

« Transportation of food or pharmaceuticals
« Food and beverage industry

. Blood stations, pharmacies

« Building and energy management

« Museums, archives, galleries

« Warehouses

« Smart Agriculture

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025) ------------- 6
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1.1.2 Features Description

Sub-GHz band LoRa proprietary protocol

DL-10xS-LRS is a proprietary wireless technology developed by Semtech® Corporation. It
utilizes a spread spectrum modulation in the Sub-GHz band to enable long-range (greater
than 10 miles) coverage, low-power consumption (up to 10 years battery power), robust
communication and localization capability.

Support AES-128 wireless encryption

Wireless communication uses AES-128 (Advanced Encryption Standard), a
symmetric encryption algorithm used to protect data security and privacy, to provide
strong protection against unauthorized access.

Support Modbus TCP protocols

Use with Ethernet Gateway(GW-100-LRS) or Wi-Fi Gateway(GW-200-LRS), the
Modbus TCP server function on the DL-10x-LRS can be used to provide data
monitoring from HMI/SCADA software built with Modbus TCP driver.

Data Logger up to 650,000 records

Including the date and time stamps for each record, with up to 650,000 downloadable
records CSV able to be stored. Each segment file size is 64Kbyte for 5376 record.

Chart View for PC Utility

The DL-LoRa Series PC Utility, can be used to configure the module and monitor
real-time data, as well as display the chart, setting alarm events, setting the schedule or
free run. The utility also allows the log data to be downloaded and exported to a .CSV
file analysis from any other software.
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1.2 Specifications

Table 1-1: System Specifications

Range - 300 1200 hPa
Accuracy - 1 hPa
Resolution - 0.1 hPa

Range -20 to +60°C (-31 to +176°F)

Resolution 0.1°C

Accuracy Typical: £ 0.4°C; refer to figure 2
Relative Humidity Measwrement
Range 0to 100% RH

Resolution 0.1% RH

Accuracy Typical: £3% RH @ 20 ~ 80% RH; refer to figure 1
Dgmowpu
Channels 2

Output Type PhotoMOS, Form A, SPST

Max Load Current 1000 mA

Load Voltage 100vDC

Records 650,000

Modulation LoRa(CSS)
Frequency Band Sub-1G 900MHz
Bandwidth 500KHz
Bitrate 0.9 ~ 3.9K bps
Encryption AES-128
Protocol Proprietary protocol
Transmit Power 15 dBm

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025) ------------- 8
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Power/Status/Indicator

2 colors LED, Blue for Power/Indicator(Quick Flash), Red for System alive status(Slow Flash).

TX/RX/Config

Waterproof Level

Green for RX, Red for TX, Orange for Enter config

1P65

ESD (IEC 61000-4-2)

+8 kV Air for Random Point

EFT (IEC 61000-4-4)

Operating Temperature

+4 kV for Power

-20 ~ +60°C

Storage Temperature

-30 ~ +80°C

Humidity

Dimensions(WxLxH)

5 to 95% RH, Non-condensing

103mm x 135mm x 55mm

Installation

Input Voltage Range

DIN-Rail/Wall Mount

+9 ~ 48 VDC with Reverse Protection (+Vs to GND)

Reverse Polarity Protection

Yes

Consumption

0.35W

Type Dipole
Connector SMA Male (Plug)
Gain (dBi) 2.8 dBi (Peak)
Band 902 ~ 930 MHz

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025)
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2. Hardware

2.1 Outward Appearance
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Figure 2-1: DL-101S-LRS/DL-102S-LRS

2.2 Config Switch & Config Channel Dip Switch

Config button Config Channel

Figure 2-2: Switches inside the cover
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To make the device enter config mode, remove the cover on the left side(Big cover),
Set the dip switch for config channel, then Press & hold the Config button until the
Orange LED(Config) goes on.

Channat | WL | sw2
0 OFF OFF
1 ON OFF
2 OFF ON
3 ON ON

Figure 2-3: Dip Switches Config channel table

2.3 Connector & Pin Define

RL_COM
GND — 7~ 7\ —RL1
(050
5 == Datum Point.
2 @
+Vs N~ —RLO

Power/ Alarm Relay Output

UNIT: mm
1000440

7 .\ 43.0
( ®" <, of H = 2: black 1 blue
\ A~ =~ J : : — 2
Nl @) = S s 3: whit
N [ ® HEIMM : [ < = 4 brown >

N 1] o= 5: green

20(Ref.) 8(Ref.) [__

Figure 2-4: Connector for Power / Alarm Relay Output
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2.4 RF Antenna
An antenna (SMA-Plug)is connect on the top of the device, make sure it is plug on
the device before power ON.
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2.5 Dimensions
The diagrams below provide the dimensions of the DL-1xxS-WF series to use in
defining your enclosure specifications. All dimensions are in millimeters.
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Figure 2-4: Dimension of the DL-10xS-LRS
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2.6  Wire Connection

2.6.2 Digital Output (DO) wiring

Digital Output Relay wiring

ON State OFF State
Load Load
Form A Ralay 0S||[RLx S 0| ||rLx
ACDO ——lha ||| com (AC/0) x 12 ||[com

2.6.2 Power Input

Figure 2-6: Photo MOS Output wiring

Power Input
RL_COM
GHD RL4
Power Supply - Batum Point
DC9~48V + Hm e
#is RLO
Powear/ Alarmm Relay Ouiput

Figure 2-7: Power Input

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025)
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3. Config Device

3.1 Prepare Gateway
Whatever using GW-100-LRS Ethernet Gateway or GW-200-LRS Wi-Fi Gateway,

open your web browser and enter the default IP address of your Gateway.(please

reference to Gateway manual).

v & LoRa Gatew:

ay x  +

<o QT D
.
.

LoRa Proprietary Gateway

Home LoRa Config Network Filter Monitor Password Logout

Model Name GW-100-LRS Alias Name
Firmware Version v00.7.8 [20251029-0] MAC Address
IP Address 192.168.255.1 " RF Group
Efficiency Index(SF) 0 LoRa TX Power

Station/ID

MAC Address 58:2B:0A:9F:9E:EB IP Address.
‘WiFi RSSI -41dBm RF Group

Efficiency Index(SF) 0 LoRa TX Power

Station/ID evice GW RSSI(dBm) evice RSSI(dBm) SNR(dB)

STA1
STAZ
STA3
STA4
STAS
STAG
STAT
STAB

GW RSSI(dBm) Device RSSI(dBm) SNR(dB)

N RN EN ! E
i BN EN ! El
i
NN EN E

o % O m

EtherlO
00-0d-e0-ff-ff-46
1

22dBm

o RN EN BN -
{
Q

- Cir

Copyright ® 2025 ICP DAS Co., Ltd. Al rights reserved.

ateway X | g tWF-PDIR3 X @ Wi LoRa Gateway X+

LoRa Proprietary Wi-Fi Gateway
Home LoRa Config WiFi Settings

- a X

w O m

V00.40 [20251121-0]
192.168.77.1
1
22dBm

[ N &
Q

— Clr

Copyright @ 2025 ICP DAS Co., Ltd. All rights reserved.

Figure 3-1: GW-100-LRS/ GW-200-LRS main page

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025)
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3.2 Config Gateway

Enter “LoRa Config” page, Check & Set the Gateway setting, RF Group,
Efficiency Index(SF) see Figure 3-5, TX power & TX Timeout Ratio.

To prevent selected to a busy RF group or Radio(RF) jamming group, after RF
Group been update, watch the RX LED(Green), if it idle without any flashing means this
group is clear to use, otherwise recommend select another group.

v at LoRa Gateway x 4

<« ¢ CEED nip//1921682551 o % O m

O

v

oy ) i |
LoRa Proprietary Gateway Z /
B(A:g Home Network Filter Monitor Password Logout ‘ I CP
. “DAS

Firmware Version v00.7.8 [20251029-0] MAC Address 00-0d-e0-ff-ff-46 Gw_ 100-LRS

IP Address 192.168.255.1 RF Group 1

Efficiency Index(SF) [} i LoRa TX Power 22dBm
Config Mode OFF PoE PWR

Biie

RF Group Define Gatway RF frequency channel group, communication with Station(STA) , please reference to user manual. 'l ’u .o

Gateway Settings

Efficiency Index(SF) Index 0: Fast Datarate(reduce distance), 1: Middie datarate(middie distance), 2: Slow datarate(iong distance). RxT
CFG X

TX Power(dBm) TX output power In a range of O to 22 dBm

TX TimeOut Ratio This is a default timeout muitiplier, for some device need more time o reply

Update Settings
Station Confia =
Copyright ® 2025 ICP DAS Co., Ltd. Al rights reserved.
v qg LoRaGateway X | g tWF-PD4R3 X @ WiFi LoRa Gateway x  + & o X
¢ c hitpy//192.168.77.1 # 0O @
»
LoRa Proprietary Wi-Fi Gateway
B%g Home ( LoRa Config ) WiFi Settings
-
Model Name GW-200-LRS Firmware Version V00.40 [20251121-0]
MAC Address 58:2B:0A:9F:9E:EB IP Address 192.168.77.1
WiFi RSSI -34dBm RF Group 1
Efficiency Index(SF) 0 LoRa TX Power 22dBm
Config Mode OFF
Gateway Settings
RF Group Define Gatway RF frequency channel group, communication with Station(STA) , please reference to user manual.
Efficiency Index(SF) Index 0: Fast Datarate(reduce distance), 1: Middle datarate(middie distance), 2: Slow datarate(iong distance).
TX Power(dBm) TX output power In a range of 0 to 22 dBm
TX TimeOut Ratio This is a default timeout multiplier, for some device need more time to reply
Update Settings
Station Config
-

Copyright © 2025 ICP DAS Co., Ltd. All rights reserved.

Figure 3-2: GW-x00-LRS Gateway Config
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3.3 Adding Device

After Gateway ready, we can start to add device on it, scroll down the “LoRa
Config” page to “Station Config”, select the Config channel 0~3, for example selected
“0”.

Then we prepare our device DL-101/2S-LRS, remove the cover on the left side(Big
cover), Set the Dip switch for Config channel see Figure 2-2, 2-3 , same as Gateway
selected “0”.

Press & hold the Config button until the Orange LED(Config) goes on.

v 2 LoRa Gateway

Ie] mr;,//m?mazsm s% O/ @

8 2

-y "
LoRa Proprietary Gateway
ICP

DAS Home LoRa Config Network Filter Monitor Password Logout

Station Config
Select the config channel same as the Station selected, please reference to user manal.
Connect Station Press Station config key(3sec above) 1o Enter config mode, please reference to user manual.

Station(STA) Settings

Station(STA)Device ID, please reference to user manual.

m (=T —) Station(STA) RF frequency channel group, must same as Gateway(GW)
o BRe
16 Station/Modbus 1D in a range of 1 to 16. For Modbus RTU Adapter this is the 1st 1D of 4 continue ID's.

Station Update & Reboot

Copyright © 2025 ICP DAS Co., Ltd. All rights reserved.

After that, click the “Connect” button of the “Station Config” , when connect
success the status will change to “Connected”,

) 110//192.168.255.1 s % O m

LoRa Proprietary Gateway
%gg Home LoRa Config Network Filter Monitor Password Logout

0 Select the config channel same as the Station selected, please reference 1o user manual

Connect Press Station config key(3sec above) to Enter config mode, please reference to user manual

Station(STA) Settings

D, please reference o user manual

RF Group Station(STA) RF frequeMy channel group, must same as Gateway(GW)
Efficiency Ind :x(SF) Efficiency Index must same s Gateway(GW)

Station(STA)Mou'bus ID Station/M aranfie of 110 16. For Modbus RTU Adapter this is the 1st ID of 4 continue ID's.

TX Power(dBm) TX output ofnge of 0 to 22 dBm

Station Update & Reboot

Copyright © 2025 ICP DAS Co., Ltd. All rights reserved.
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“Station(STA) Settings” will found the Device ID 0x3102(DL-102S-LRS), the RF
Group & Efficiency Index(SF) will auto load the same as Gateway for default(these 2
item must same as Gateway, otherwise will cannot communication).

You need to set the “Station(STA)/Modbus ID”, the LoRa Station(STA) is the same
as Modbus station 1D for further use. Also, you can change the “TX Power(dBm)” for
getting more effect, the Max TX power is 22dBm, but it will caused the RF harmonic.

After finish setting, click “Station Update & Reboot” will make the device to take
effect & reboot. If update success the “Status” will change to “Config Done.” The STA
ID we have change to “2”, so we will access this device using Modbus TCP with ID “2”.

v & LoRa Gateway x B Google HisE X o+ — (a} 3
< c hittp://192.168.255.1 % O m
88 »
| 3
LoRa Proprietary Gateway
6%2 Home LoRa Config Network Filter Monitor Password Logout
-

Station Config

Config Channel 0 Select the config channel same as the Station selected, please reference to user manual.

Connect Station Connect Press Station config key(3sec above) to Enter config mode, please reference to user manual

Status Config Done.

Station(STA) Settings

Device ID Station(STA)YDevice ID, piease reference to user manual.
Station(STA) RF frequency channel group, must same as Gateway(GW)
Efficiency Index(SF) Efficiency Index must same as Gateway(GW)

Station(STA)/Modbus ID Station/Modbus ID in a range of 1 to 16, For Modbus RTU Adapter this Is the 1st ID of 4 continue ID's

TX Power(dBm) TX output power in a range of 0 to 22 dBm

Station Update & Reboot

v

Copyright © 2025 ICP DAS Co., Ltd. All rights reserved.

Figure 3-4: GW-x00-LRS Adding Device

Notice: To prevent communication jamming, please stop the polling to this Gateway
when config a device.

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025) ------------- 18
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3.4 Modbus Connect

Using “MBTCP.exe” ,“MODBUS Poll” or other program you can get the result.

&% Modbus Poll - Mbpoll1 - O X
= W@ Ve k) x File Edit Connection Setup Functions Display
ModbusTCP Protocol D_escnptlmfl View Window H elp
192.168.255.1 FC4 Read multiple input registers (3xxxx) for Al LI
IP: e Byte 0:  Net DD (Station number) DESEE&| x| |2 & L|os 06151617 22 23| TC &l | ?
Port - 502 Byte1:  FC=04
Byte 2-3: Reference number -
Connect | Disconnect Byisles g Coult | E Mbpo'” E@
I Datalog P Tx =129: Err = 0:{ID = 2)F = 04: SR = 1000ms
Polling Made [no wait] Statistic e Cloa Siabate I
acket
Start Stop I Command ElLf‘laerl“eigce Response AIIaSI 00000
;ulakIZaucket lblytas l 264 I—S.DEI % ;ula:;aucket lblytes » 540 0
ach uantity sent ach uantity recerves -
Tiemet mode (fxed period) Y 2 2 Y X =
Foling or Timer mode (Date/Time) Poling Made Timing (ms) 1 228
Intervel | 1000 ms |ESEE Stattme [ 013534 Max [p Average Bl 730
Start | Stop Stop time: [ Swptme Min [ 1000 000 =
3 162
[ByteD] [Bytel] [Byte2] [Byte3] [Byted] [ByteS] ;M
[120008 (J400039 Send Command 4 612
[Byte0] [Bytel] [Byte2] [Byte3] [Byted] [ByteS] [Byte0] [Bytel] [Byte2] [Bytel] 5 185
0102 0000 00 06 > 02 04 00 00 00 09 | —
01 02 00 00 00 06 > 02 04 00 00 00 09 010200000015 -> 0204120293 00E3 02 D9 00A1 02 6 653
01 02 00 00 00 06 > 02 04 00 00 00 09 | £300B8 02 8C 27 51 00 7C —
01 02 00 00 00 06 > 02 04 00 00 00 09 =) 7 10065
01 02 00 00 00 06 > 02 04 00 00 00 09 | 630088 028C 27 5100 7C | /|
01 02 00 00 00 06 - 02 04 00 00 00 09 010200000015 - 0204120293 D0E3 02 D3 0042 02
6 > 02 04 00 00 00 03 £3 D0 B8 02 8C 27 5100 7C 8 75
Clear Lists | EXIT Program [ 11|
For Help, press F1. [192.168.255.1]: 502

The device’s RF connective status will show on the web of the Gateway.
Device RSSI, GW RSSI, SNR, Package Count, Retry Count. You can use this page for
adjustment the antenna to get the best signal for communication.
RSSI near to 0 & SNR near to 14 is the better signal.

v 4 LoRa Gateway x + = =] X

2

D hitp//192.168.255.1 4 3 [ac]

b ] -
LoRa Proprietary Gateway
%gg Home LoRa Config Network Filter Monitor Password Logout

Station/ID Device ID ‘GW RSSI(dBm) Device RSSI(dBm) SNR(dB) Package Retry
STA1 - - - - e - Clr
| (smz) 3102 32 -3 137 306 o | [cr
STA3 - — — _ _ oir
STA4 — - — — - - o
STAS - - - - - - Clr
STAG - - - - — Clr
STAT = — - _ _ cir
STAS - - - - - - cir

ava b4

Copyright © 2025 ICP DAS Co., Lid. All rights reserved.
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There is an additional function by click on the number of “Station/ID”, the device’s
Status LED(Blue) will quick flash, for find the device easier.

Also, we can us the DL-LoRa Series utility for DL-101/2S-LRS, DL-21 device, by
setting Gateway IP address & Device ID then you can get the status of the device, detail
will discuss in next section.

% DL-LoRa Series V0£3(20251121-0)
Status
DL-102S-LR Device ©
D)

Locate: Not Set!!

Device IP: 192.168.2551  Connect IP 8
STAID: 2 < | Log & Chart 2% Function
DO DOO Off DO1 Off

Clear Alarm
oC Offset .01
Tempreature 22.7

729 = 9 0

Humidity 66,3 “orH 0 0 Set
. 16.1 °c
Dew Point
61.0 °r
Wet Bulb 18.4 °c
Tempreature 65.1 °F

Air Pressure 1006.5 nra 0 o Set

Altitude 75 m
| Sea Level Pressure 1015.6 hpa 10156  Set

DO Status:0 : DI Status:0 Data Log: Stop FW: V00.54
Get Device Host RS
|Get Device Linked!! 192.168.255.1 Conne

Notice: LoRa do not have a high communication speed, in LoRa Proprietary protocol we
implement a retry mechanism, so the Modbus timeout setting recommend as below,
each Modbus polling delay we recommend > 800ms.

Efficiency Index(SF) | bitrate[bps] |Recommend Modbus Timeout
3,906.25 >1500ms
1,953.13 >2000ms
976.56 >2500ms

Figure 3-5: Efficiency Index(SF) Table
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4. Software

4.1 DL-LoRa Series PC Utility

The Utility provides the simple way to operating and acquire status. It can use IP
address & Station ID of the Gateway to access the DL-10xS-LRS series device.

The following is the main screens provided by Utility, these utility tools can be
thought as a useful tool for configuration and monitoring on the DL-10xS-LRS. It
supplies several functions, such as Monitoring, Control, Connection, Data Log function
and F/W upgrade, etc...

4.1.1 Main Screen
% DL-LoRa Series V0.65(20251127-0) - o X
Status
' DL-1025-LR Device @
Locate: Test 1-1 %
Device IP: |192.168.77.1 ~ | Connect IP == Function
STAID: P start Polling | Log & Chart
DO DOO Off DO1 Off
Clear Alarm
21.6 oC Offset  x0.1
Tempreature 20.9 0 o oot
L DF
Humidity 62.7 °%°RH 0 U Set
) 14.2 c
Dew Point
57.5 °F
Wet Bulb 16.9 c
Tempreature 62.5 °F

Air Pressure

Altitude

1011.2 hra 0 o Set

84 m

Sea Level Pressure 1021.3 hPa 10213 Set

Device FW:V00.90 D-Code: 20251118-0 RTC: 2025/11/27-10:51:13

Data Log: Stop
Host RSSI:-14dBm
192.168.77.1 Connected

Device RSSI:-18dBm
Get Device Linked!!

SNR:13.2dB
RFGroup:03

Figure 4-1: Windows Utility main screen
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4.1.2 Device Status

Show the connected LoRa device information, user define Locate string, Device IP,
Station(STA) ID, Gateway IP Connect, Polling Start/Stop, Data Log & DO function,
Data Log & Chart button, Setup & Locator button.

¥ DL-LoRa Series V0.65(20251127-0) — o X
Status
' DL-1025-LR Device =
Locate: Test 1-1 9
Device IP; |ERITRZAI | Connect 1P == Function
STAID: 2 - Stop Polling L= Log & Chart

4.1.3 Sensor & DO Output status
Show the Sensor value & DO Photo MOS output status.

DO DOO Off DO1 Off

Clear Alarm

21.7 oC Offset  x0.1

Tempreature
711 ¢ 0 0 =
Humidity 60.2 %RH 0 0 St
. 13.6
Dew Point
56.6 °r
Wet Bulb 16.7 «
Tempreature 62.0 °F

Air Pressure 1010.2 nra 0 o Set

Altitude 92 m
Sea Level Pressure 1021.3 hPa 1021.3 Set
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4.1.4 Status Bar
Show the device’s F/W version, Date Code, Real Time Clock, Data Log status,
Both RF RSSI of Host & Device, SNR value, IP address is connect, Device status & RF
Group Index number.

Device FW:V00.90 D-Code: 20251118-0 RTC: 2025/11/27-11:26:02

Data Log: Stop
Host RSSI:-15dBm

Device RSSI:-19dBm SNR:13.0dB

192.168.77.1 Connected Get Device Linked!! RFGroup:03
4.1.5 lcon Button
ICON function
{S} Setup Open the Setup Screen
' Find Controller Red Led blinking, use to find the connected
Controller
— : : PC Utility Function button use to setup
== Function Function :
Schedule/Free run, Alarm item & range.
Offset Offset adjustment for Sensor’s
PC Utility Data Log manage & Chart view button
S, T Data Log & use to download data log from device for chart
Chart view, save chart view buffer to CSV & .dlb(Data
Log Binary File), load binary file to chart view.
Enter your local area Sea level air pressure to get
Sea Level Pressure .
your correct Altitude.

Table 4-1: Icon Indicator
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4.1.6 Configuration/Setup

‘%= DL-LR.Setup — O X
Location
String: Test1-1 od

¥ Update Fw

(') Reboot device

0%

Figure 4-2: DL-LoRa Series Utility setup page

Click apply icon .4 to save each subject’s setting.

i ate .
Click S {7 Update Device F/W.
Click . @ Rebootdevice | {4 Rehoot device.
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4.2 Function page

‘%= Data Logger & Function
Data Logger config

© Free Run

(O Schedule
Record full action

() Over Write © Stop
Sampling Interval

5 Sec ~

Digital Output Control
DOO0 (Alarm 0)

Trigger Source: (; Disable

Active Range

Lower Limit: 0.0

DO1 (Alarm 1)

Trigger Source: |0: Disable

Active Range

Lower Limit: 0.0

DL-10xS-LRS Series User’s Manual

- O X
Schedule Start Date Time
00/00/00 B 00:00:00 5
Schedule End Date Time
00/00/00 B 00:00:00 5
.4 Apply
~ | Output Mode: |0: Latch v
Upper Limit: 0.0
~ Output Mode: |0: Latch ~
Upper Limit: 0.0
.4 Apply

Function page include Data Logger Config, Digital Output Control.

Data Logger Config :
Enable Data Log

Start/Stop the Data Logger & save all capture date in memory. It will start from the first
record every time when enable start the Data Logger.

Record Mode

Select Data Logger running in Schedule or Free Run mode.

Record full action

Select the action roll over Overwrite record or Stop the record when Data Logger record full.

Schedule Start/Stop Date Time

To set the Start/Stop Date/Time when select Data Logger running in Schedule mode.

Sampling Interval

Select the interval time for sampling.(5,10,15,30Sec,1,5,10,15,30Min,1,12,24Hr)

DL-10xS-LRS Series User's Manual (Rev1.0,Nov/2025) ------------- 25



‘\“
\“‘\e

DL-10xS-LRS Series User’s Manual

Digital Output Control (DO0/DOL1) -

Trigger Source
Select which item for trigger the DO Photo MOS active,

0:
: Humidity %RH

: Temperature °C

: Temperature °F

: Dew Point °C

: Dew Point °F

: Wet Bulb Temp °C

: Wet Bulb Temp °F

. Air Pressure hPa (DL-102S-LRS Only)
. Altitude m (DL-102S-LRS Only)

Ooo~No ok, wWN -

Disable

Figure 4-3: Trigger Source item index

Output Mode
Select DO output mode 0: Latch or 1: Momentary(1sec).

Active Range
Lower Limit/Upper Limit
Set the value active between Lower & Upper limit.
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4.3 Log & Chart page

'$= Log Chart

DL-1025-LRS Data Logger

1000.0
950.0
400.0
250.0
800.0
7a0.0
700.0
650.0
600.0
550.0
500.0
450.0
400.0
350.0
300.0
250.0
200.0
150.0
100.0
50.0

Yalue

20251127-14:17:33

Log Management

Log Record Segment:

20251127-14:17:35

TimefDate

20251127-14:17:37

20251127-14:17:38

20251127-14.17:41

¥ == Tempreature
v — Humidity

V' — DewPoint

WV = iffetBult

¥ — Pressure

¥ — Altitude

& Load Record

Segment Content.

[000] 2025/11/27-14:17:32

v | |(00) 2025/11/27-14:17:32

Tempreature Select:

O°c O°F
Data Log: Stop

=) Save Log & CSV

[ Live Chart

5 Sec ~

Load Log to Chart

Save Chart to BMP

Chart Scroll
© Horizonta-TimeDate

() VerticalValue

Load Block Data...1KB

100%

Log & Chart page include Chart View, Live Chart & Log Management.

A B C D E F G H

1 |Date-Time Humidity Temp C DewPoint C  WetBulb C Pressure hPa  Altitude m
2 [20251127-14:17:32 57.1 21.6 12.7 16.2 1008.9 103
3 (20251127-14:17:33 57.1 21.6 12.7 16.2 1008.9 103
4 |20251127-14:17:34 56.9 21.6 12.7 16.1 1008.9 103
5 120251127-14:17:35 56.9 21.6 12.7 16.1 1008.9 103
6 [20251127-14:17:36 56.7 21.6 12.6 16.1 1008.9 103
7 |20251127-14:17.37 56.7 216 12.6 16.1 1008.9 103
8 |20251127-14:17:38 56.7 21.6 12.6 16.1 1008.9 103
9 [20251127-14:17:39 56.7 21.6 12.6 16.1 1009 102
10 |20251127-14:17:40 56.7 21.6 12.6 16.1 1009 102
11 |20251127-14:17:41 56.7 216 12.6 16.1 1009 102
12 |20251127-14:17:42 56.7 21.6 12.6 16.1 1009 102
13 |20251127-14:17:43 56.7 21.6 12.6 16.1 1009 102
14 |20251127-14:17:44 56.7 21.6 12.6 16.1 1009 102
15 |20251127-14:17:45 56.7 216 12.6 16.1 1009 102
16 |20251127-14:17:46 56.7 21.6 12.6 16.1 1009 102
17 [20251127-14:17:47 56.7 21.6 12.6 16.1 1009 102
18 |20251127-14:17:48 56.7 21.6 12.6 16.1 1009 102
19 |20251127-14:17:49 56.7 21.6 12.6 16.1 1009 102
20 |20251127-14:17:50 56.8 21.6 12.7 16.1 1009 102
o ViteSH?’ () T - T ) i

CSV format Log
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Chart View :
Use mouse Left/Right/wheel to control the Chart View area zoom, shift, show hint.
Chart Scroll :
Select Horizontal(Timeline)/Vertical(Value) direction on Chart View, use mouse wheel for Zoom
In or Zoom Out.
Live Chart :
Check on Live Chat & select the interval time to draw the real time chart.
Log Management :
Load record from device, it will show the segment & segment content, select the segment/content
range will change the chart view data.
Save Log & CSV will save the chart to a CSV file & .dIb (Data Log Binary) file.
Load Log to Chart allow you to open a .dlb file to show on the view.
Save Chart to BMP allow you to save the view to a BMP file.
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5. Modbus Protocol

5.1.2 Function Code

The function code field of a Modbus data unit is coded in one byte. Valid codes are
in the range of 1 ... 255 decimal (the range 128 - 255 is reserved and used or exception
responses). When a Modbus request is sent from a Modbus Client to a Server device the
function code field tells the Server what kind of action to perform.

The Modbus TCP feature of DL-10xS-LRS supports 5 function codes, which
allows the reading and writing of data contents of registers.

Function Code Descriptions

01 (0x01) Read multiple Coil Status

03 (0x03) Read multiple Analog Output registers

04 (0x04) Read multiple Analog Input registers

05 (0x05) Force Single Coil

06 (0x06) Write single Analog Output registers register
15 (Ox0F) Write multiple Coil

16 (0x10) Write multiple Analog Output registers register

Table 4-1: Supports Function Codes of DL-10xS-LRS

Any other function code request will be returned with an error response indicating
the function code is not supported, as well as a request for too much data or data at a
register address that not present.

5.1.3 Error Response

Byte Index Field Name Byte count Description
00 Address 1 Byte 1to 247
01 Function code 1 Byte Function code + 0x80
02 Exception code 1 Byte 01

Table 4-2: Error response of Modbus Protocol

If a CRC mismatch occurs, the module will not respond.
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5.2 Data Encoding

Modbus uses a “big-endian” representation for address and data items. This means
that when a numerical quantity larger than single byte is transmitted, the most
significant byte (MSB, also called the high-order byte) is send first. The following sub-
topics describe the different byte of encoding and show how the data is encoded as it is
within the Modbus packet.

5.2.1 Binary

A binary item is represented as a single bit within a data word. All binary is packed
into 16-bits data words, which are accessed using function code 01 and 02. Therefore, a
single register contains 16 bits of binary data, each having a specific meaning.

O0XAA55 0XAA 0X55
(1010101001010101) (10101010) (01010101)

Table 4-3: A single register contains 16 bits of binary data

5.2.2 16-bits Word

A 16-bits word item is transmitted with the most significant byte first. Function
code 03 and 04 read 16-bits items at a time; therefore, each of these data items will fit
within one register that is read.

0x1234 0x12 0x34
Table 4-4: A 16-bits word item
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5.3 Modbus TCP Protocol Description

The Modbus protocol defines a simple protocol data unit independent of the
underlying communication layers. The mapping of Modbus protocol on network can
introduce some additional fields on the application data unit.

< Modbus/TCP Application Data Unit >
Transaction ID| Protocol 1D Length Unit ID| FCode Data

(2 bytes) (2 bytes) (2 bytes)  |(1 bytes)| (1 bytes) (0 to 252 bytes)
< MBAP Header g Protocol Data Unit =1

Figure 4-1: Modbus TCP Application Data Unit

5.3.1 MBAP

The Modbus TCP extension includes 7 additional bytes to the original Modbus
protocol, which allows for transport over the TCP/IP layers.

A dedicated header is used on TCP/IP to identify the Modbus Application Data
Unit. It is called the MBAP Header (MODBUS Application Protocol Header). The
MBAP Header consists of 7 bytes of information:

Fields Length Description

Identification of Request/Response transaction — Copied

Transaction Identifier | 2 bytes
from request to response

Protocol Identifier 2 bytes 0 = Modbus protocol

Length 2 bytes Number of following bytes - Includes the Unit Identifier
Identification of remote slave.

Unit Identifier 1 byte

This ID byte is same as LoRa Station ID(STA).
Table 4-5: Modbus TCP Application Protocol Header
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5.4 DL-10xS-LRS Address Mapping (Address Base = 0)

Address CH/Length Descriptions Access Type
00000 2 DO0~DO1 Output status 0/1=0OFF/ON R/W
00002 2 DO0~DO1 Alarm Enable 0/1=Disable/Enable R/W
00004 2 DO0~DO1 Alarm Type 0/1=Latch/Momentary R/W

Read DO0O~DO1 Alarm Hi status ~
00006 2 Write 1 to Clear status 0/1=Normal/Alarm R/W
Read DO0~DO1 Alarm Low status
00008 2 0/1=Normal/Alarm R/W

Write 1 to Clear status

Table 4-6: FCO1 Read, FCO5/FC15 Write DO address (0xxxx)

Address CH/Length Descriptions Range/Value Access Type
40000 1 Relative Humidity %RH offset Int16 R/W
40001 1 Temperature °C offset Int16 R/W
40002 1 Air Pressure h/Pa offset Int16 R/W

DOO0 ~ DO1: Alarm Item Index
40004 2 Select(0/1~9)=Disable/Sensor item 1~9 Unsigned Int16 R/W
See Figure 4-3
40006 2 DO0/1 Alarm Hi Trigger value Int16 R/W
40008 2 DOO0/1 Alarm Low Trigger value Int16 R/W
40010 1 bt 1o e etmct) Unsigned Int16 RIW
40011 1 O ot o tentrengy o 1P Unsigned Int16 RIW
40012 1 ot e ) Unsigned Int16 RIW
40013 1 (SE?iz)ZV;_ILpF;%Sg;?y) Unsigned Int16 R/W
40014 1 Reboot Device, Write:0x3577 Unsigned Int16 W
40015 1 Default Restore Default, Write:0x3577 Unsigned Int16 W

Table 4-7: FC03 Read, FC06/FC16 Write AO address (4xXxxXx)
Note: 40000~40002, Offset value is all in Decimal, will multiply by 0.1
E.g. Read value = 11, the offset willbe 11 *0.1=1.1
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Descriptions Range/Value Access Type
30000 1 Read Relative Humidity %RH value Int16 R
30001 1 Read Temperature °C value Int16 R
30002 1 Read Temperature °F value Int16 R
30003 1 Read Dew Point °C value Int16 R
30004 1 Read Dew Point °F value Int16 R
30005 1 Read Wet-Bulb °C value Int16 R
30006 1 Read Wet-Bulb °F value Int16 R
30007 1 Read Air Pressure value Int16 R
30008 1 Read Altitude value Int16 R
Read Device ID
30010 1 DL-101S-LRS : 0x3101 Unsigned Int16 R
DL-102S-LRS : 0x3102

Table 4-8: FC04 Read multiple Al address (3xxxx)
Note: 30000~8, Value is all in Decimal, will multiply by 0.1
E.g. Read value = 198, the real value will be 198 * 0.1 =19.8

o Technical Support

If you have problems about using the DL-10xS-LRS Series device, please contact ICP
DAS Product Support.
Email: service@icpdas.com
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