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900MHz Wireless Sensor Node
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Chapter 1: 7|2

Is

£ LHESH DIVA-LN-IAQ MZ2 AU =HFolM 2k 8 &5, 23, VOC (Volatiile Organic
Compounds ¥|2d Q7] gletE) MEE X80 920-923 MHz M HEAZ FSEL|CH MatM gz 2E e g
|

=
2ol 2o g1

, HEAY, 24, XSk, FAY S AU 2HE EE PMoR &8 ZLUEHEEH0 LR EaE 21 Y
X}, YFAEO| IS R YZE T & AT HVAC A|AEES HLOF 28Xz 2ol Xst ALl 42 |4
St O x| HI8E HUY = AUASLICL DIVA-LN-IAQ F4 MA &= 920~923 MHz ALO|Q| It CHAOAM M= 7HIE FX|
e 1371 SEAel MES ML O 20dBm SAIE1F -148dBm A EE V|BICE 2 &1 % AF0A
L gl 24 S4E X AgLct

DIVA-LN-IAQ A|&2 DIVA-LIO-DIO AO|E0| ZX[2} Point-to-Point HAISZ

O LoRaWAN® 1.0.2 BZF HO|EQ|0] HX|Q} HAS3tH IPWAN AtE ¢ T JAELCH

2
re
N
ot 4o

DIVA P2P Network

S User Application B
P Modbus/TCP Master

4
};«x e
)
‘ Digital Output Control
LoRaWAN® 1.0.2 loT Network
((Aé))
Network Server ((;Ag)) \
— — J \ B,
Application Server --—] - —] z :
[ — ] = ‘\ (@) A/‘/ R
g
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AMAE 27 AR

~
(=]

MM
=

Ct.

DIVA-LN-IAQ &HX|= # 0|2 LHE0| 2| EE & 7Is X S JEHE LTt USB ZEE HEdt= A
L

st US
SXt AFEHE OO|AZAZE 2= 29 1II1IE ArgsfjoF 2t

Y=

Micro USB Type B

UsB E2to|H| Ex|3}7]

DIVA-LN-IAQ ZX|0f 3.3VDC &% M2 Hdst = ALEA AFHL USB ZAE ZE

= 2et 8 AZSHH M= 7 A E LT
CP210x_Windows_Drivers EL{& X[d5t0] E2t0|HE ZX[SLICE =2t0|H7E H 2XE 3% ZR[E2Ael ZE S50

COM ZEJ} MMEL|Ct

DuE STA 2N =2
e | HE®

| aja&on =PC
9 Blustooth S==41 EHA|
-2t DVD/CD-ROM EEH0| =
g IDE ATA/ATAPI HEEF
b -[lm 7IEF EH
A =213 0 EE
= 023 Eetoie
B | ~=2§0| O =E
b Ot @ 7B Zois By
- MEE| 7l S0
R S=lNi=
A HiE2
b L@ HE2 TE HA HESY
b = O ER
L% ME2C HOS 4 Ao HESH
: % AT OIA| TR
b8 A 2SS EHR)
.._‘-5, o[ojE &x
b MEE HEEDY

o e -

=

a = EE(C{C}M & LPT)
? Silicon Labs CP210x USE to UART Bridge(COM3)
B 5 e

05 =0 CIE T~ T
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4y AZEQY O MY

DivaSetup.exe 2ZEQ|0{E AE50] DIVA-LN HXE HTStHLE MEHE ZLHEY L
Chapter 2 : DIVA P2P Network A7 1t Chapter 3 : LoRa WAN Hd &3S
o DIVA-LN EX|E FAfFEQ USB #0[22 HZStL DIVA-LN EX|0f| 33VDC &

DIVA P2P Network LoRa WAN

Frequency (Hz) 920900000 Group ID a

Spreading Factor Node ID o

Bandwidth (kHz)

Max. Node Mumber 0
Coding Rate

G TX Int | 0
Preamble Length roup nterva

RF Power (dBm)

TX Message

RX Message

DIVA P2P Network : DIVA-LN & X|E DIVA-LIO-DIO &X|0f HZASIO Point-to-Point M HESIE FodT M MEASL|CE
LoRa WAN : DIVA-LN ZX|Z LoRaWAN® 1.02 EZ AO|EQ|0| &Ko HALY ZHL MEASHL|C}

—

COM : AF2 Xt ZEEO| A X|ZH2|XHO| A DIVA-LN &X|0| SEE COM ZE HBIE 29
Open: HHE 28 Al AFEX HAREQ DIVA-LN FX[Qte| AHZO| A|ZtEL|CE.
Close: HHE 28 Al AFEXA HFEQL DIVA-LN HX[ete| AZO| Z=ELCH

TX Message : AF&X7F DIVA-LN FX |2 23 FHOE HY YL I AL L
RX Message : B0 ¥ Zut 8l FHo2 S415l= HIOJHE HEAIZLICH
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Chapter 2: DIVA P2P Network &7

DIVA P2Pp &4 HEXI0 AL Lfet0|eHE H7E8TLICH DIVA P2P 24 HERIE F4 AH|
Mot e S B2M HEYIE FHTLICL

DIVA P2P Network

User Application
Modbus/TCP Master

_F

- oz

‘ Digital Output Control

DIVA-LN-IAQ EX|= AREALZ} &, &8, vOoC HO|HE F&ELICt DI
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2 ARRAR QLo Abd 2

VA-LIO-DIO AIO|EgI0|&=

=ake] , 2
DIVA-LN-IAQ HAZRH $ilot 25, &=, &3, VOC HO|HE REHA HXAHO| XMFSIL REHMA OIAH FXZ2FH
HOIE 2F HAIXIE $AstH SE HAIX|S HNSELICE DIVA-LIO-DIO &Xl& 2=/55/23/vOoC MM HolH 2oz F
M HESRA % 229 DIVA-LN-IAQ X E ReXeE g £+ ULE gl 22 F7t EE HMagu ok
® Group ID : DIVA-LN-IAQ &X|0f & O& AY IL. DIVA-LIO-DIO HOIEY0l= &Lst IE22 M E DIVA-
LN-IAQ ZX[o| HO|ETt ZEHA BX|AFHO| XMESHH DIVA-LN-IAQ HX| ALO|o] & EFO|YES =HBII| 2[s}0]
80l £33t 2= DIVA-LN-IAQ ZX[0] M2E FHS s = USLICH
® Device ID : 2tZ2| DIVA-LN-IAQ X AEE gt 13 AE ZE. DIVA-LN-IAQ A= &8E D H & FI|E
718te 2 O&F WolM CHE EXet F4 550| HUSHX| (=8 W& Eo|LS Xt AdtetLCh
® Heartbeat M3 : DIVA-LN-IAQ HX|ZEEH HO|HE A% MOICt 7t 23] A< Heartbeat HZ 7t SII6IX| 45
4% 3llY DIVA-LN-IAQ EX|2] REHA HX[AH HMUS AHS22 X7\t
® RSSI ¥ : DIVA-LN-IAQ &Ko BM A B HEA| RSSI AT #O| &S ZP, DIVA-LN-IAQ BX|2| MX| £/X|
£ Y57 Lt DIVA-LIO-DIO AO|EQ0[2| QtHLIE O|50| &2 ZH=Z wX|sioF gLt
® SNR Z'# : DIVA-LN-IAQ EX|7F ZX|E ol F4 MO &SH| 2 HEAL SNR 20| ¥& 8% Fd Fo+E
HE5IA = A0| E&L L
e HYE{Z| ¥ : DIVA-LN-IAQ HX|O| HIE{Z| T ¥ HEA| MY 0| 2.8V O|3tZ HOIE AL HIEZIZE ZA| 1
Xsior st
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2.1 DIVA-LN-IAQ &%

AFEF DIVA P2P Network B2 MEHSIH Ofgfet Z4E 3HO| EA|ELCHL 59 2M 120 &3 DIVA-LIO-DIO A O|Eg|o] &

DIVA-LN-IAQ HX|E2 BtEA|l 5ot &4 Frequency, Spreading Factor, Bandwidth, Coding Rate, Preamble Length Zf22 A
ME|ofjof TLICE ZLf Mo 30| %A Bandwidth X RF Power & MASI0| ALESIA|Z7| HIELICE 2t S22 MESH =
4

— o =
Apply HHES 225t HAE Frequency, Spreading Factor, Bandwidth, Coding Rate, Preamble Length A7 0| $HHO| DIVA-
LN-IAQ EX|of HEELICt

DIVA P2P Network LoRa WAN

Frequency (Hz) 920900000 Group ID Apply
Spreading Factor 12 Node ID Apply
Bandwidth (kHz) 125

Max. Node Number Apply
Coding Rate y -
Preamble Length it HRive = PR

RF Power (dBm)

Apply

Device Status

TX Message

RX Message

Bhllery viildyge = 3900 v

BMEGE0 sensor data:
Humidity-41.405 %RH
Temperature:30.36 degree
Pressurec1006.30 hPa
Gas_resistance: 14452 ohms

[LoRa]: send out

Device Status : HHES Z 25l RX Message £20 dxHfe| HiE{Z| MY & 2%, &=, &, vOC 42 HEAIZLICH
=

1 H = HA S
P2P Status : HHES 22/5}H RX Message &0 P2P Settings 2H=0 & El Group ID, Node ID, Max. Node Number, Group
TX Interval ¢tS HA[ZLICEH
2

HAIE
Restart : HHES Z2I5}H DIVA-LN-IAQ ZX|S IHEESL|CT,

=
Sk

TX Message : AF&XIZt DIVA-LN-IAQ A2 AT 23 FYOE AY YT O AL
RX Message : B0 & Zit & FH22 S545t= =
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Frequency (Hz} 920800000 At
Spreading Factor 12 >
Bandwidth (kHz) 125 -
Coding Rate 4/8 =
Preamble Length 3

RF Power {dBm) 14

Frequency R4 HESZOM ALY ME (B Fot)g MESLCL M2 OHE FO+2 Z28E DIVA X Atojol= F4
sSAE 4" = gEu ot 3t Y% Fot+E FA HE/JIAZRH 70| HASIX| R T FOI5HA| 7]

2 E(KR920)7F M E0f AT 9209 MHz $E 923.3 MHz
ArOlo] 137§ XMEE X|ATLICL CHE =7t0IM HMES AR8cHoF & #? ME FOHXNO| Z2l5tA|7| HIELICE DIVA FAl=
KR920 2|0 &= IN865, EU86S, AU915, US915, AS923 =7} ZEE X|TtL|CH,

— =

AL
T
HHEfLICE DIVA EX[= £ Al Oigtel= Hoh #7380 A =71 2

200000 Hz

9 9 9 9 9 9 9 9 9 9 9 9 9
% 7, £ S, £ ) 7, ) 5, s ) 7 )
%, % % 27 % 2, % % 27 % % % %
% %, % % %, %, % %, % %2, %2, %, %
2 2 2 » » » » 2 » » » » 2
Spreading Factor 7 ~ 12 Af0[2] 3t & 2 7S MUY AL BY Ha 457} LOKH TS US HUY AL BH &5}
SOMILICH 8RIT SN 44 ZEE HrE 2 242 MUY 49 0NN AL 2te MY 49 LOUCH DIVA BHs
BMo=z &3Mele MA HOJE 37|7F &7| W20 Spreading Factor 2 122 dHEsiof M 4 ZEE 0|1 0|0

met BAE SAS HYHOE AHSHs HO

i —_—

energy / airtime

< ' >
SF1I2 1 10 9 8 7
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SO oHX2 24 4 H=7 Yoz ¢
A [

Bandwidth {2 CHAZS 37 48 4% 4 S AU ©=g + ol
2 t8E & USLICL siel AR Al of2fel H|o|

Ot &4 AH2l= ZOXIA &

L
= JEE HIotol dFUS HEY & UL

(Spreading Factor: 11, Coding Rate: 4/5, RF Power Level: 20)

Bandwidth A% QA | HZ HOIE BM HE 42 24 HE AIZ B EM AE 2M 24 UE
125 kHz 0 26 537.11 bit/s 692.22 ms 10 Km -134.5 dBm
250 kHz 1 26 1074.22 bit/s 346.11 ms 8 Km -131.5 dBm

500 kHz 2 26 2148.44 bit/s 173.06 ms 6 Km -128.5 dBm
XA 2 B4 Azl e D E I O ARSO| mat FHEEY

r

Coding Rate DIVA HE2 /& 7td0] oaf =4 OOHE &+g 4 U= FEC(Forward Error Correction) 7|2 X2

Cf SHXIEE o2 E7+E 28l Coding Rate & =7 47&sH &S OO @B S|=E7F F71E0] ME £ =

Zbdol Fgko| gle =A0ME 4/5 7|24 AHE2 HTSHH 7tdo] e AEoM= 4/8 o HEE HFELICE Coding
=]

=
Rate 2780 e} 24 & A|Zt2 ofgfer 20 s A EUCh

(Spreading Factor: 11, Bandwidth: 125kHz, 26HI0|E ™ & 7|F)

Coding Rate 4% dg2 2H 3= HE 74 HE 5E& FM HE AT
4/5 1 1.25 537.11 bit/s 692.22 ms
4/6 2 1.50 447.59 bit/s 774.14 ms
a/7 3 175 383.65 bit/s 856.06 ms
4/8 4 2.00 335.69 bit/s 937.98 ms

Preamble Length &4 HIO|E 4 S7|340| AFEE0 5 ~ 1024 ALO|Q| i HPE £ /UASLICE DIVA Xl F7|H
Preamble ZX| ZEMAE FHSIH Yot F4 HEYA0| AZE DIVA-LIO-DIO EX[Z2 Preamble Length #f2 =%t
f=y L
=

=
wo =2 MY|oF TLICH Preamble Length 2t2 Z7tSHH M& A|ZH0| CiA X[HE = or 7|2Z(5) AFES HES

RF Power 5dBm(%|4) S2E 20dBm(Z|CH) AtOlo] Ztez2 M £Al =
E4 A2 SO{LEX| T QI BM A|AHIY ZHMHo =2 Qlgh F
EM o et orefetr Z2 Ao &4 EH2 AT = JSLCH

Z|cH EIRP 4 &Y

Z=ct ZX| (DIVA-LN-IAQ) Aol EZo]
9209 - 921.9 10 dBm 23 dBm
922.1 - 923.3 14 dBm 23 dBm
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Group ID .
MNode ID 1
Max. Node Number 30

Group TX Interval 60

Group ID R4 MM HEINM SE22 A8 1F OfO|C|E ZELICL DIVA-LIO-DIO AO|EQ0l= H& Ef0|d &
1Bt 9l MEY EREINAE HAXIE HEE W & OfOICIE HAIX[Of Ztstof &L WEE HAXE 2
oF DIVA-LN-IAQ A|E2 & oot =olet £ MR 4 fE ZAFPLULE 1F ofo|tls 4 480 g2 FX
pon MM HERZ H2[E flot SHe=z AMEEULL 598 24 M HERIE F85= DIVA-LIO-DIO AHO|EH0|

5! DIVA-LN-IAQ &X|= SLst Group IDE A2 L

Node ID DIVA-LN-IAQ &X| #=2 Ct2 X[t FHEX| %= 1R OHO|CIE YHTLICL DIVA-LIO-DIO AHO|EY0l&
DIVA-LN-IAQ EX[ZEE TEE HAIX|0|A Node ID #te =Qlsto] 242to| FX|E AldetLCh L E ofo|C] YU HE
A0|AM 242t DIVA-LN-IAQ HAIE TEstE 8 Qo= WEXHCS=Z HojH & Eo|YS |*+6+7I 2|5t0f Max. Node
Number, Group TX Interval AXZfat A AM2EL|CE ESH DIVA-LIO-DIO HO|EYO|ZEE IHEE HAIXS Aot = X
28 Eo|dg ZEY Moz AMSELCt metd HERIE THstE AN JH0| A 1HEE =XEHSZ ofolC| gt
HYSIAZ] HHELICE O|E S0 & 20712 DIVA-LN-IAQ EX[E AHE8Y 49 1HEE 208X &=XtHQl =& OfO|C|E At
83tA|7| HEEfL|CH

=1
S|
ER=1

Max. Node Number 24 HEQIE T43H= DIVA-LN-IAQ EXQ| & 7|5 AHTILICE 0|2 S0f 207H2| DIVA-LN-IAQ
X7t DIVA-LIO-DIO AHO|E0l0] HZE ZL2 Max. Node Number MEZf2 20 YL|CE 8}X|2F Max. Node Number &
Group TX Interval A&7t &4 DIVA-LN-IAQ X ALO|Q| H|O|E F& ZHHE AHAtE Wz AFREL|CH mH2tA DIVA-LN-
IAQ BX|E F7H MA|g 7t540] =2 42 A DIVA-LN-IAQ EX| 74 EOF 52 22 HFSHA|7| HHELICEH 2O XhA|
st 4HE Group TX Interval &5S XSFA|7| BFEFL|CEH

7tA

Group TX Interval &4 H|O|E ™& FI7|1E XL 2 HAELICL DIVA-LN-IAQ &A= £ && = CHE DIVA-LN-IAQ &
&

X7t H&st= CIOIHE HASHH A= HAX] HE EO|TS AMYYLILE A= HAXE S £ 28 Group TX
Interval A|ZtDtC CIOJHE F7|Moz HESLICH Ofll——01 3E0CH HOo|HE HEot=E 28otH 2842 180 (=H?)

LI} Group TX Interval A7 Z(0t Max. Node Number 7872 DIVA-LN-IAQ FX| AtO[Q| H|OjE M& 7t
A2 E LT o2 S0 Group TX Interval 2}S 180X 2 MZtD Max. Node Number 742 20 7H2 HHs}
LN-IAQ XS5 9Z(180%/207) ZHZH2Z DIVA-LIO-DIO HO|EO|Z HO|HE H&stA ELICH

tAE ALhot=t
Z

ZF
HA
™, ZZ2| DIVA-
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2.2 AT H&of

TX Message 30| 4% BHOIZ XT YSLo| DIVA-LN-AQ BK|S| BHS HAY 4 ULLIC TX Message Y20 B
Ol Y = QIE7|Z £28 4H BP0 DIVA-LN-AQ FAZ HAELICH YHO| ME S ZIH: RX Message &0
H

A

gL

> DIVA P2P HE®A BEE 42752 H of2fje] HHOE YH = AMHIF|E =ELICL
at+set_config=lora:work_mode=1

at+get_config=lora:work_mode FHOIE YESIH A HFE % ZEE HEAIFSLCL

B Frequency, Spreading Factor, Bandwidth, Coding Rate, Preamble Length, RF Power It2tO|E{= 1702 HHOE S MHE
T ASLICH AT HHO| =02 T 25U
at+set_config=lorap2p:frequency:spreading_factor:bandwidth_index:coding_rate_index:preamble_length:rf_power

® frequency 2782k : 920900000, 921100000, 921300000, 921500000, 921700000, 921900000, 922100000, 922300000,

922500000, 922700000, 922900000, 923100000, 923300000

® spreading_factor 78t 7, 8,9, 10, 11, 12

® bandwidth_index &&%t : 0 (125kHz), 1 (250kHz), 2 (500kHz)

® coding_rate_index &7&Zt : 1 (4/5), 2 (4/6), 3 (4/7), 4 (4/8)

® preamble_length A&} : 5 ~ 1024

°

rf_power 8784t 15~ 20

ol =0, ofeier 2 HHOl= 6702l FM HEYZA m2t0|HE ™t
at+set_config=lorap2p:920900000:12:0:4:5:14
® frequency &A7dZf : 920900000, spreading_factor A& Zt : 12, bandwidth_index A& 4t : 0 (125kHz)
® coding_rate_index A3t : 4 (4/8), preamble_length &&Z}t : 5, rf_ power EHZE : 14

at+get_config=lorap2p HHOIE YHSIH 4 HEE HAIZLICL

» Group ID & 2785t otefe] BHOE Y = AHTI|E FELILL

at+set_config=lorap2p:gid:value (O, at+set_config=lorap2p:gid:1)

» Node ID & 27F3t2{H of2fe] FHOE St = AWH7|E FSUCL

at+set_config=lorap2p:id:value (0ll, at+set_config=lorap2p:id:10)

» Max. Node Number & 23t of2fo| FHOE YHe = AHI|E FELICL

at+set_config=lorap2p:max_node:value (0, at+set_config=lorap2p:max_node:20)

» Group TX Interval 2 27852{H of2fje] FHOIE Yot = AE7|E FELICE
at+set_config=lorap2p:send_interval:value (0ll, at+set_config=lorap2p:send_interval:180)
at+get_config=devicesstatus BHOE L2{SIH Device Status HHES SEE o] FE7} EA|ELCL
at+get_config=lorap2p:status E@HOIE YL2{SIH P2P Status HES S| WO FEIL EA|RLICEH
o
=2

at+set_config=devicerrestart HHO|E LS| H Restart HES & Wt 20| X7t LT C
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2.3 DIVA-LIO-DI2DO2 AH|O|E¢gjjo] M™

NAY 97 Arg
DIVA-LIO-DI2DO2 AOIEYI0lE 715 8% U 46| Holg 9ish 8 AHE Lhzetn

Microsoft Windows 7, Windows 8, Windows 10; Linux; Mac OS X

H H2t2X: Mozilla Firefox, Apple Safari, Google Chrome, Microsoft Internet Explorer 8 O]2f

Al 817
DIVA-LIO-DI2DO2 HIO|EgQfole| & A7 2tHE Ctalt 22 A= FEL o
1. DIVA-LIO-DI2DO2 #|O|EQ|0|2t AMEXF HFH AtO|E  #H O[22 AZATLICL
2. DIVA-LIO-DI2DO2 AO|E< o0 MRS AZTH £ A|AHR FEO| 2t=L|H READY LED 7t ZO|7| A|ZfgtL(Ct
3. AFEX HEEHO IP FAE 192.168.1.xxx (W: 192.168.1.100, A E4l: 255255.255.0) A 24loz MHsEtL|Ct,
4. Y HEIRXME MU 5 FA A0 192.168.1.2 & LSt F Enter 7| FSLICL
5. 219l 2}H0| EA|EL|CH ACCOUNT I} PASSWORD E50| diva(AEXHE YHSIL Login HES S2TLICH

oy DIVA Web Configuration

<« C @ =° g% | 19216812

»

D I VA Series

Multifuntion Sofution for Serial Fthernet and Wirsless Communications

Management Login

ACCOUNT [diva

PASSWORD [seer

X HEKS HetS I5t0 =7| OfO|C|et HIZHS S HASIA|LDL ARESIAIZ] BRELICE 27| OfO[C|ef HIZ
S

YSTEM > Account OfF0A HESHE 5= UASLICH

X S| M = 3}H BIEHO| Save to Flash HHES S2istH M L|20| YAl HEEL|CH ATt SYSTEM
HFE MEiSt & Z}= Reboot HF0|Al REBOOT HES 2|8}

—= = =°
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1CT Construction Ex

SERIAL / 10

pv DIVA ‘Web Configuration X o
C A Z2o| 2% | 192168.12 @ @ 2O

4 Wireless Ethernet Ethernet Switch DAQ p I Antenna

D l VA Series

Multifuntion Solutron for Sernial Ethernet and Wireless Conmmunications

SERIAL /10

Serial Port Serial Port

Digital 10 Basic Settings

Operation Mode Modbus Slave(RTU)

Local Modbus Socket Port |503 |

virtual Slave 1D Offset 0

Com Parameters

Interface | RS-485(No Echo) v

Stop bits

Flow Confro

Data Packetization

¢ buffering time
Reset Pori

Humidity Limit
Pressure Limit
Temperature Limit
GAS Resistance Limit
Sensor Poiling Penod

Sensor Reboot Broadcast

Save to Flash

SERIAL / 10 HO|X|O A= Modbus/TCP £2{0|2 2E LIX|E &3 HOE fI%t MM E2|A &S 2EHCh
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Basic Settings

Operation Mode Modbus Slave(RTU) ZE5 MEiGHL|C}.

Local Modbus Socket Port 2 EHA OFAE HX|7F Mg TCP 43 HS E MY C}
Virtual Slave ID Offset 7|23 0 2 AFERLICE

Com Parameters
DIVA-LIO-DI2DO2 A O|EZ|0|= Modbus/TCP BEZS X|eL|C} M2t Com Parameter =22 MHET o7t &L Ch

Data Packetization
rx buffering time 7|24} 50 msec & Ar&gLICtL
Reset Port X3 SHX| & L|CH

Humidity Limit 27382} 0|4 &= FEU0| SO0IX|H CIX|E £32 ON gLCh
Pressure Limit 27d¢ 0|4 3 Z7L0| 0K ¥ CIX|E =32 ON gLt
Temperature Limit A&7} O|M 2= ZFU0| SotX|H CIX[E2 E3HS ON LTt

S 7t Mg FEU0| HOrx|H CIXE =32 ON LCh 2erd el JHg/ARHe| U
|

L

I3

N
o

SHEOM 7tA Hedte Er%ﬂr 20| 23 ELICE DIVA-LN-IAQ X[ 50 ~50000 Q AtO|o] 7tA Mtgrs HFTL| T
50000 ~ 43000 : 37| 28 01¢ &3
30000 ~ 20000 : &7| & £33
15000 ~ 10000 : 87| EX E&
7500 ~ 5000 : 57| & L&, 27 €2
2000 O[3t : 7| 2& 0 L& HSH 27| 2o, 2 Aol oo He

Sensor Polling Period DIVA-LN-IAQ HX|ZEE HO[EHE $Adte FIIE X T2 MYsiL|ct MYE AIZH Ljo| &
DIVA-LN-IAQ HXIZ82H HO|EE A8t X| 25tH i DIVA-LN-IAQ &X[2| Heart beat number 7 Ats HZELIX| &
Ct Heart beat number 7} HZAL|X| %= DIVA-LN-IAQ EX|= CIXE £3 MO E I3 F4 & 2[AE0 ZRL|X|
LICt. DIVA-LN-IAQ ZX|9| Group TX Interval Lt2t0|EHet 5 S AATLICH

Sensor Reboot Broadcast DIVA-LN-IAQ &X|= 28 = M= AZHGroup TX Interval)OICH At 22 MA CIO|HE &g
LI SEX|ZH TAIZE AFEE B% CPU ! 2ZEQO] EO|HO| XA S22 TE F7|7t =54 BHEE =+ A2H ojlz 23|
DIVA-LN-IAQ EX| Ztof HIO|HE T&Y W FM FF0| 2l 7540l AFLCH ol2fet ddES HX[SH7| 250 DIVA-

LIO-DI2D02 HOIEHOl= &E& AlZhEE)Oi HA 24 HERIN MEEY FBAE FEHLILE MRE TBAE =
A DIVA-IN-IAQ BX|E2 =AH22 Ats MRS AL MR FBoo= 1F oto|t|7t =& A2 IE

OfO|C|7} YX|BIX| Q= DIVA-LN-IAQ MME MELSHX| & L|Ct

7tA A2 ALE #F0| Mt CHE + ASLICL EX EFE nofsio]

o
M EZ|A ZHEE 25SIAI7] HIRLICL E2[A Y 2HE ¢ES £ 31H 51| Save to Flash HES HHEA| 283147
HHEHL|Ct.

[

CIXE &3 MOE % MY &E, 93, 2&
A
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ETHERNET

M T[Ho] REMA OrAH HAE HZE Wf OpAEH ZX|QF TCP/IP §410] 7H53HE=ZE DIVA-LIO-DI2DO2 #|0|E¢{0]|2]
P =2 A HERZ YEE HEYLICH ZEHA OIAH YXE HZSHK| S 42 ETHERNET HO[X|& 8 ZL7t 8l
4 O

=
ol 488 P FaE ME 28 A 3% JHE sty s ¥ MY Z50| AR E U CH

py DIVA Web Canfiguration

&« (& @ =c| o3 | 192.168.1.2 or Yy
D, I/A Series
Muttifurntion Solufion for Serial Ethernet and Wireless Commumications
LAN Settings
LAN g
Device Name DIVA
Ethernet Mode [ Auto Negofiation v
IP Address Mode Static v
P Addrass [192.168.1.2
Subnet Mask |255.255 255.0
Gateway [1o2.188.1.1
DNS [168.126.63.1
[ save to Flash |

Device Name HX| Z2|E st 8= 9 X, 7|Et HEE =HshL|Ct,

Ethernet Mode 7|27} Auto Negotiation 88 S A3l gMa ZEQ AZA
OEE AHs22 ZFELICL Auto Negotiation H™ES AHESIX| %2 E2 S|
DIVA-LIO-DI2DO2 Z A= 100Mbps Full, 100Mbps Half, 10Mbps Full, 10Mbps Half & ZEE X

| &
HE A A LICE Full- duplex ==

Atolol 100 DIEE =1fot= O|EU #HO|2S AEE 74—?— 10 Mbps =5 ArE%t= A0 =
Y SHS Kot Sl 4= *I01I HMe|g = UASFUCE Half-duplex RE= Lye S4ls X JSHX|2 Sl ==
ME SAIO M2|g & gla ohaZtof] shigte = ot HIOIH% 5 + AU

=
IP Address Mode DHCP MHEZEEH |p BEE XAISCE o 23
7

E o — 1 1
Static 2 MEHSILICH DHCP MHERH 1P BEE oY BX| 2 42 192.168.1.2 TAE SARL|C
IP Address &X[O|M AHEE IP FAE YEHTILICL IP FTAE HERA MOHEY £o CH2 X9 P T4 SEHEIX| &

Otof gL Ch.
Subnet Mask HIOFAZT ZfS UISHLICE AFRXM= HIO|L{2| HEfQ| HiOpAT ZtS 7|HICZ |p FAQ HLRQF SAE EHX|
= =

S0| AH83te Fao HRE =Y 4+ AFHCLL HitA3 2 X HE/KR MAHES F4 HIE Yot

W

L ==

ol
o U

LICh YHPM O 2 AMRE|& 255.255.255.0 Sl0fA3E ¢ 22iA YEJIAE olo|stL|ct.

Gateway HO|EQIO] EX|Q P FAE YHTILICL LEHO2 TAE BIRE X9 IP FARN QU AZT O{o=
QIS HAE xDSL 2, A0S 2, WISP AO|ESIO| 2t*H TX|2| IP FAE YHLLICE DIVA-LIO-DI2DO2 EX|=
24 HESZ0| HZL0f AKX Y= AT X2 HOHE MESY Z20| AOIEHO|Z HO|H 1Hzle MERLCE

DNS DNS (Domain Name System) AMHZ2Q| IP FAE =gt Ct
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WIRELESS

EM MM HEIO AEEl= F4 Fht X2 X HOIH &4 FX| AES Qo ofolC] 52 AEgL Lt F4US Sl
HIO|E|§ &54l5H= 2 E DIVA-LIO-DI2DO2 AH|O|ELI0] U DIVA-LN-IAQ FA|

Bandwidth, Coding Rate, Preamble Length Zt22 MAHE|0jo} StL|Ct, L} Mot 770 %A Bandwidth S RF Power Level
= 27510 ALE3HAI7| BHELICH

£ SY3% RF Frequency, Spreading Factor,

o % BEHO® T »Q :

Wireless Ethernst Ethernet Switch DAQ CAN Protocol Gateway Antenna »

D l VA Series

Multifuntion Solution for Serizl Ethernct and Wireless Communications

WIRELESS

Device Name DiVA
RF Frequency ’@I
Spreading Factor

Bandwidth

Coding Rate

FPreamble Lengtn

RF Power Level

Source ID

Desfination ID ] | (0for BROADCAST)

Data Interface Serial Port w |
Save to Flash

RF Frequency T4 HESIM AEE ME(FH Fitp)2 MEFLICE ME CHE ME=2 HFE DIVA-LIO-DI2DO2 #[0|
E9Io| 5! DIVA-LN-IAQ &X| AlO|0fl= B4 SAlS HZE 4= giELCt =3t YT xHE HZE A8t 2 B HE

AAZEEH 7H0| LMK QA= E FO|SIA|7| HFELICL DIVA-LIO-DI2DO2 AO|EY Ol &1 Al Cistgl= Mot F-of &
A =Z7F AE(KR920)7F EHEIO A2 9209 MHz F£E 923.3 MHz At0[Q] 137 x2S X|TLICE T2 FIHOM HES
Atggliof g 42 ME FOHMO| 22IStA|7| HIZILICE DIVA-LIO-DI2DO2 & X[= KR920 2|0 = IN865, EU86S, AU915, US915,
AS923 =7t ZEE X|JgL .

0.2 MHz

A

g
gy
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Spreading Factor 7 ~ 12 At0|Q| gt & & &
=0t L|Ch SHX|BF f4 =4l = Hij
HERI= &4 diolg A7|7t &7 of
o] |l MM HoJe H& Al spreading Factor

=
.

actor U2 1
o = ME

o

oA AL

ol Spreading

M

=
= o =

(Preamble Length: 5, Paylod Length: 26, Coding Rate: 4/5, RF Power Level: 14dBm)

Spreading Factor = Z|Cf MZ& HIO|E 2M HE {5 M HE A7t 2 4 A e I B
7 112 5469 bit/s 58.62 ms 2 Km -123.0 dBm
8 112 3125 bit/s 107.01 ms 4 Km -126.0 dBm
9 112 1758 bit/s 193.54 ms 6 Km -129.0 dBm
10 112 977 bit/s 346.11 ms 8 Km -132.0 dBm
11 84 537 bit/s 692.22 ms 10 Km -134.5 dBm
12 39 293 bit/s 1220.61 ms 15 Km -137.0 dBm
¥ A A SA H2le T MR e U SHE|LE ANl TRt JHEN Y
10 km 8 6
energy / airtime
- : =
SF12 n 10 9 8 7
Bandwidth g CZS 37 M¥E Z PN Mo AUS BET & YSLCL KB 24 24 ZEES HOjHoR W
OtM S4I AH2l= HOX[A EUCth I AL Al M2 tHYZ2 125kHz T AF8E = USLICH el AFE Al ot2fel H|O
= JEE HI5IY 2FUS HEY = ASUO
(Spreading Factor: 11, Coding Rate: 4/5, RF Power Level: 20)
Bandwidth S HO|E FH S |/ FH HE M Fd &4 A T4 =4 ZE
125 kHz 26 537.11 bit/s 692.22 ms 10 Km -134.5 dBm
250 kHz 26 1074.22 bit/s 346.11 ms 8 Km -131.5 dBm
500 kHz 26 2148.44 bit/s 173.06 ms 6 Km -128.5 dBm
x  HOf B S A2l FH TOb 2hF 5L QHEILE Atol mhEl ZHHE Y
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£ 2% 4= 9l= FEC(Forward Error Correction) 7|
H MET HOlHO| @Y SET FIHE|0 ME £
o BIHO M 4/8 T MHS XS

Coding Rate DIVA-LIO-DI2DO2 &2 9|$ ¢hdol ofsh &=4E ooy
= XL ok of g %%% odi

7b S FLUCH o] @Fol gle

LIC} Coding Rate &0 et M ME

(Spreading Factor: 11, Bandwidth: 125kHz, 26HI0|E ™ & 7|F)

Coding Rate H |t HE oM M2 28 oM ML A|ZH
4/5 1.25 537.11 bit/s 692.22 ms
4/6 1.50 447.59 bit/s 774.14 ms
4/7 1.75 383.65 bit/s 856.06 ms
4/8 2.00 335.69 bit/s 937.98 ms

Preamble Length FH22 $4k[= HO|HE &7|3 St=0 AFEED 5 ~ 1024 ALO|2] g2 28Y =+ USLICL DIVA-
LIO-DI2D02 EX|= F7[H2 2 Preamble #XA| ZZMAS +AtH Lot 4 HERAN HZAE DIVA-LIO-DI2DO2 HA|
2 Preamble Length S Z2 22 MH|OF SILICL Preamble Length #E T7t8 AL TS AZt0| Cia X|HE %
ASH 7|22 (5) ArES AFELICH

RF Power Level 5dBm(%|2) £E 20dBm(Z|CH) 7tX] 24 &4 =32 dPLUCL 20 S 282 A8 82 74 U
A2[7t SOfLEX|2E QIS RF 740 A0 ZHdez oot BOoiE ZHAIZ = JASLICE U= X A8 8= & 7

[m=] o
o Mol wat ofgfet 22 o 4 EHES ALY 5+ AFLICL

2 (MHz)
ST X HOIES 0|
920.9
921.1
921.3
921.5
921.7
921.9
922.1
922.3
922.5
922.7 14 dBm 23 dBm
922.9
923.1
923.3

10 dBm 23 dBm

Source ID DIVA-LIO-DI2DO2 HX|O|AM AtET IDE YHTLICE L3t FM HEYI0 &3+ CHE HXQ| Source ID & &
HEX| U= "BIBMUI HFEFL|CE 254 ZF Al HE

Destination ID &4 HIO|HE& =4I5t= ZX|Q| IDE LHTLICH 0 & A HE

Data Interface 7|23} Serial Port 2%
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SYSTEM

py DIVA \Web Canfigur.

&«

SYSTEM
Date & Time Diate & Time Setting
Reboot _ o -
Account N
Eactory Default Time Server Address time.bora.net
Firmware Update Date Month|1 Day|1 Year2017
Save/Restore Time Hour|D | Minuteld
f—‘.we to Flash |

C @ =c o3| 192168.1.2 o ir

»

D l I/A Series

Multifuntion Solufion for Serial Ethernet and Wireless Communications

SYSTEM &7 QIHLO|A= LS 0| 672 & HO|X|2 F+HE[0 UAELICH

My
J
o
=
0
Of

Date & Time : 28 248 T A|A"” A A|ZH2 A7ETLICH DIVA-LIO-DI2DO2 EX|&= RHA| A|AHE
1 UX| A7 2o HHEE gAof 2 %
Reboot : A|AHEIS IfA|ZIREL|CH AFEX

rir

e
N

n

dE 4% W82 HESHY| {5t 2t2tel m|o|X|ofM
1 3tH SEERO| Save to Flash HHES 22|¢h 20| %F REBOOT HlwE HAsoF SLC
Account : DIVA-LIO-DI2DO2 ME2 3% Z=OIA| #2|X} Oto|C|et HIZHZ 7}t diva / diva (AEAhH 2 98K
LICE A2 Sl HEQS HOts 2I5t0] Xx7| OfO|C|et HIZHS S HASALL ALESHA|Z| HEEL|CH
&S
9

nx
oA
njo
ro
HU
Ot

Q
$0
o>

=
Factory Default : M& 282 3% St Z7|¢ez HAYLCHL HE = A|AHO| At52=2 MA|ZELICE Alx
B -2 7|56 IP FAE 192.168.1.2 2 HZAE| D OFO|C|Qt HIRHZ = diva / diva 2 X=7|3Hg LT
Firmware Update : 220 B E EHOE YHOE LT HYO= Zls A =74 of2] =Foj| w2t At
A ZXglo] gaefols E £ USLICE MBS FONSH = XX ARESHA[Z| Hof %A HYO HEES FO{HO|
2tQISHA[ 7] HEEFLICE

Save/Restore : Ml& A7 HEfE USB MZ2|0f| XMESIAHLE USB HZ2|0f MEE 4F D=2 ME 43 é*EHE
T LICE DIVA-LIO-DI2DO2 #EX|E FE3BHA|7| To| usSB HZ2|E #HO|A AT X3t USB &€&

HFEFL(CF
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Date & Time

Date & Time Setting

Time Server . ENf-EIf v|
Time Server Address Ekr pool.ntp.ong |
Date Monti(1 | Dayt | Yeafz017 |

Time H{:ur|[] Minutei'D
| Saveto Flash

Time Server

DISABLE : S5 28 & AFSX{7 MH% Date, Time ©2 A|ARO0| AISHELICH HEIS o moict AFSXL7F ME
Alztoz A|¢E+' Alzto] E7|ghE LIt

—

ENABLE : NTP (Network Time Protocol) MH{ZRE AJAE AJZ AZHE S7|2t810] S2SILICEH NTP MHZ AZA)

o
71 flsiM= 22 HIEAION Time ME7t ZXE0f AAL} AHHA AHZO| 7hsot HERAN AZE0fOF BfL(Ct.

Reboot

REBOOT

All your configuration changes will be saved on DIVA
Your configuration changes will be in effect after the device reboots automatically

REEOOT |

Ho[X|oM 285 eget

REBOOT H{E= ZEotH HEE 23 WES 2T HESIO MAI% E'LIEf Ztzte =

Save to Flash HHES SEI8}X| QoM & mo|X|o] MY 82 MEL|X| AHL|CH Zt

2 o 2te) BOOITH £ USE HBsl
7| 9I6t0f REBOOT B8 M Tat gi&LITH BE HOKIA S HHS 2 Save to Flash HES Sotd Ox]
oz WY 82 MBI REBOOT HiFS UMStA|7| BHEILICH

X AIPE gols WRE Y USSR SNUUD. P T4, 239 ofolclH U

‘ 2l HS
FAIZ| HERFLICH

_>,:

o ©
S
2
>
o2
=2
120}
[
ot

i
re
oX
_Q_I-
32
mlo
ox
4o
rE
ox
0
2l
113
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Current 1D diva

MNew D

Change Password

Enter Current Password | |

Enter New Password | |

Retyps Mew Password | |

| Change Account |

Current ID X HEE[0] e B2|XHE Q) OIO|C|E EA|RL|CH
New ID #HZAZ OIO|C|E LHTL|CE OFO|C|= CHARKE T2 Y=SHA|Z
Enter Current Password $A A& &0 U= _'*EW ael

Enter New Password HZAg 2Z[XHR Q) H|LH

| :
AME TESHH YEOSHAIZ] BRELCL

o E
Retype New Password HZY 2|A(21 Q) H|ZHS S HAEAE F25H0 CHA| oHH IE46H\I7I HHEfLICY.

=

X BeXHE29) ololcier MUNSE EUY BS HAWY
OFZH A ABO) CHA| &SI 2 IOL| FOIBHAI7| HRL

Factory Default

FACTORY DEFAULT

All your configuration changes will be [ost
Factory defauit settings will be restored after the device rebocts:
You cannot turn back the decision once you click the bution below

Factory Default |

Factory Default HES 22/5IH HMF €70

| &
(READY7} Z1#hel) H|Z #HO|A Q0| 9I%|3H RESET A9I%]

X xHuEI S0l 3% #SIA| 27| Aej2 SEELCE X712 (IP: 192.168.1.2, 219! OLO|C|/H|UHS
ol

HEOIA7] HEEL|CL

Aoz MASEL REo| grE >
I.

=3
=}
52 Oly #E BR0= ME 28 LE7F =7[8t gLt

: diva / diva)
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Firmware Update

FIRMWARE UPDATE

Browss and select the firmware fils to upload

Gy HS | M= o ofs

It will take about a3 minute for the upload to complete.

The fime may vary according o your environment

FPlease note that wrong firmware file may cause serous damage o DivA

| Updats Firmware |
HSllo| HUCIO|EE A[ZISIA|Z] ™of| ALEXF HFE{0] EHello] MtYS CHREE SHA|7] HEELCE
oY MEf HES £E T ABA AFHO| CHREE 3 HYYo mtdes MEigL|Ch Yo oS MElSH ofzfe| a2t
#0| oY MEH HE F0| MEiGH Heof mAo| EAIELICH

FIRMWARE UPDATE

Browse and select the firmware file to Upioad .

| mpet 1= {[av-fs102.bin |

It will take about 3 minute for the upload to compiete.

The fime may vary according o your envirenment

Flease note that wrong firmware file may cause serious damage to DIVA

| Update Firmware |

Update Firmware HHES Z&I5IH ALEXF ZFE{0|A DIVA-LIO-DI2DO2 FA|Z HYO YZE ZZ A A7F AZELICH EE
Of YEE7} A= &M ofefol D&t 22 2}HO| HAIZ[D HYO IYS DIVA-LIO-DI2DO2 X2 H=2|of LAHSH7| AlZ
gLCE ojmf ME MRO| HX|X| UEE

= FolotAl7| HIEILICL YBIOIEZL MR FP ASA HH AAUES 27 2
gLt

Mow Updating...!

How the firmware is being uploaded.
If successiul, will be rebooting with 2 blank screen

Ifthis screen doesn't change biank screen within 60 seconds, it means firmware update is not sucessiul
In this case, please recannect to the device and retry.

Ao YHOIET}L 2A=E[H Of2fet Z2 2fHO| HA|Z|L A[AHO| A&

Firmware Update Successful...!

OS2 AR FLUEt

Maw the device will reboat with new firmware.

Fleasze refer to the Uiser Guide if vou have troubie connecting o the device.
This screen will be inaccessiols in 10 seconds

Device is Rebooting!

Mow the device Is reboatling.

Flease refer to the User Guide 1 you hiave troubke connecting 1o the device.
This screen will be inaccessiole in 10 seconds.
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Save/Restore

Configuraion Save to USB Memory

All vour configuration changes will be saved in your USEB memaory.
Configureation files are under root/DIVACONFES folder

Configuraion Restore from USB Memory

All your configuration files in your USE Memaory will be saved in this DIVA device USE memory

[ RESTGRE |

DIVA-LIO-DI2DO2 HIZ0| ME S Y=st7| Hof|l usB M 22|E Alo|x HThof|l #|X|st usB X0 AZESHAIZ| HIEL|CE

SAVE HES SE5tEH UsB HZ2|0] X 23 HEHE T2z MYYLICh us HZ2[o= 1712 28 ntRt Mot =
UE L L

M AEf| ME Y <

L
E

— —

RESTORE H{EZ Z2IgH USB HEZ|0| MHUE M IUYS DIVA-LIO-DI2DO2 HA|ZE YZESI0] MF MEfE E3¢tL|C}
USB HlZzlo= 171e ¥ Et 18 XZE|0f RLOjOF BHLICE,

|
E

— — [
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1CT Construction Ex

SERVICE

py DIVA \Web Canfiguration

& C ® =° 9| 19216812 &> ®

b

D , I/A Series

Muftifuntion Solution for Serial Ethernet and Wireless Communications

SERVICE

SUMMARY ko
CONTACT Device Name DivA

Firmware Version 200

MAC address T0:B3:D56ECBF-FE

Current Time Sun Jan 1 04:06:37 2017

System Alive Time (D Days) 04:06:37

Network Configuration

IP Type Static IP

|P Address 192.1681.2

Subnet Mask 255.255.255.0

Gateway 192.188.1.1

SUMMARY

Device Name ETHERNET > Device Name &30 & 2 EAITL/C
Firmware Version 0| 22[0] YEEE HYO MY HEE HAIZL|CL

MAC address O|E{4l QIE{H|0|AS| MAC FAE EA|EIL|CE DIVA-LIO-DI2DO2 A|2|=& 07:B3:D5:6C:B FAE A|ZHEL|CEH
Current Time SYSTEM > Date & Time &=0| M= o w2t AR AZHS EA|RL|CE

System Alive Time 22 =T &% A|[ZtS EA[ZLICL

IP Type ETHERNET > IP Address Mode &=0 HFE 1P FA 7| gtAlg mA|RLCL
IP Address DIVA-LIO-DI2DO2 &X[Q| X} |p FAE HA|EHLICH

Subnet Mask DIVA-LIO-DI2DO2 EX|o| #xf HlOtAST Z+e HEA|SL|CE

Gateway DIVA-LIO-DI2DO2 ZEX|2| HIH AHO|EQI0] HEE HA|ZLICL

Serial RS422/485 X EQO| &&F HE Bl Com Parameter 278 MEE HA|ZL|C}
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QE|L} HZE

DIVA-LIO-DI2DO2 HME2 2 CHHILIE AZATIY| o+ 17H2] SMA Female H4YEE XN SELICt DIVA-LIO-DI2DO2 A0
OHHILIE =T A%t ™ SMA Male HYHZ HZtEl OHE|LIE AESlOF SHLICE QE|LIE HZFstALE 2e2lg o ™HI| =

Hofl ojsf £ AR O|A 3|27 24E J7H580| AL HF HAS YEA X F XY SHA|7| HiEL|CL

DIVA-LIO 7{4IE{ OE||L} H4lE]
(SMA Female) (SMA Male)

o|E{Y #Hoj& AZE

DIVA-LIO-DI2DO2 &X[= 10/100 Mbps O|E4l QIHEHO|AE HMSELICE Auto MDI/MDIX 7|5& A|&5H7| 20 CHO|HE
CE 322 AHOolE28 25 MEE £ U2D 10/100 Mbps X Half/Full Duplex 7t At 2 HAHE LICH HZALZE O|HUH &

X At P2 H= U HO|T/E0|T REI AHF22 HFEA HE 4% #8522 AHY 48Y & UASLIHL

TX+ (Transmit Data+)
TX- (Transmit Data-)
RX+ (Receive Data+)

Not connected
Not connected
RX- (Receive Data-)

Not connected

®© N o vk w N o=

Not connected

o= CIO|HME HO|2S &3l DIVA-LIO-DI2DO2 X[t O FX|E AZAYLICE DIVA-LIO-DI2DO2 EX| S O|HU
YROIM A7t AZEX| e B9 ARL FHO|=2 AHESHAIZ| BREFLICE

ulld 1T
Cio|HME 0|5 AzA #Ho|g
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CIXIE o3 Mz AA
NPN ZE2 WEHO=2 PWR THAIE S8 22 AEELCh
PNP REH2 LHEMOZ GND CHXHE 38 M=2 AT
27X OIEH0|AQL M2 TE OIEH0|A0 12~24V DC S B30k SLct (B )
Zo|: HE MY QHIo|AE IXY EZ 2E MNIOHA| AEELICH
4 : DIVA-LIO-DI2DO2
Q24 MZ : NPN
0 VDC— oJfe D_1 (Digital Input 1)
e D_2 (Digital Input 2)
12~24 VDC PWR (Power Input & COM)
0 VvDC GND (Power Ground)
ClX[" &3 s o
E2|A 2|'¥of 2Jsf ON 4= £3 A| D 3 TXE 8ol M7 EHELICH
HFH22 GND EHAE 38 U=2 AREYL L
2% oM Oo|AQt B2 ZE QIEHO0|A0 12~24V DC HES SZ0F ELIC} (F )
Fo| IE MY QHHOAE AHY EZ I ZE HISHX| AESLCH
12-24VDC
) r—‘
ol
\ e 249l . DIVA-LIO-DI2DO2
Lo || £3 43S : Open Collector (NPN)
Relay
D_3 (Digital Output 1)
12~24 VDC PWR (Power Input)
0 VDC

User Guide — DIVA-LN-IAQ
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HEl AE

7548 TRt

FA3|A ol ZH| HEEM

] lFIBERSE

1CT Construction Ex

DIVA-LIO-DI2DO2 M=ol 22 MU B4 CXE HISH7| W0 + / - S HRE HZSI0 T A|ARO| &H4E|X|

21 HYNOR SN,

Power Supply

Power Supply

+ -

usa V- V-
B-4BVDC INFUT

ANZ|Y ZEEZ £ HO|E Al Al Ztuol

+ —
| B B
usa Wi-  WH-
Q=4BVDC INPLIT
LED &€Elf =ol
RADIO LED
MM X2E HAIR] S4 Al 2wt
S MM HOlEl 41 Al Zere)
S TX LED DIVA
A2l ZEE ¢l HOIHE &5 Al 2w raoo @ Oresor
S_TK. .S_R}(
D_|. @D_z
0@ @os

D_1 LED

D1 XYZ ON s & Al 74H

N1

D_3 LED

© RESET

D_3 X2 ON M3 =3 Al #HE -
B oo~
z | @ fwo-
5] B oo
g |lE |
[ - I

[of

HEYR AHO| BYY FP 4 =1
HES Aol RO B AT 8 -
g D2
LAN ZEE Ed| GO|E| &A1 A 72t 2 E i,
s B8 PwR
B oo

(o]

User Guide — DIVA-LN-IAQ
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24 BEHA Y X|AE EHO|E (DIVA-LIO-DI2D0O2 AH|0|E<]0])
Address : 3XXXY (XXX : Node ID)

&l x| A E g5 el

ON: 0001 (Hex) = 1 (decimal)

Iy

—_

rot

30000 CIXE =3 JH .
OFF: 0x 0000 (Hex) > 0 (decimal)
30001 & E2|A g 96 (Hex) > 150 (decimal) > 0.5% Unsigned > 75.0 % RH
30002 & EZA 22 3A 98 (Hex) > 15000 (decimal) = 0.1 hPa Unsigned MSB = 1500 hPa
30003 er Eg|A gy 01 2C (Hex) > 300 (decimal) > 0.1°C Signed MSB = 30.0 °C
30004 kA E2|A 2 02 EE (Hex) > 750 (decimal) > x10 > 7500 Q
3XXX0 Group ID  (1~254) 01 (Hex) = 1 (decimal)
3IXXX1 Node ID (1~254) 11 (Hex) = 17 (decimal)
3XXX2 Heart beat number 4 EER2H HO[E =AAl 14 57t
3XXX3 TEol BM MBS ZE dBm
3XXX4 o Momi T3Hl 58U
3XXX5 CEof HiEZ| e e 01 67 (Hex) > 355 (decimal) > 0.01 signed - 3.55 V
3XXX6 LEo &5 =™ 4B (Hex) = 75 (decimal) & 0.5% Unsigned = 37.5 % RH
3XXX7 LEo & EHIY 25 9E (Hex) = 9630 (decimal) = 0.1 hPa Unsigned MSB = 963.0 hPa
3XXX8 Lol 2k FFIU 01 15 (Hex) = 277 (decimal) = 0.1°C Signed MSB = 27.7 °C
3XXX9 TEo| It FHEIY 22 72 (Hex) > 8818 (decimal) > x10 > 88180 Q

0f: 28 DIVA-LN-IAQ AIAM 2| 2 X|AH 30020 ~ 30029
20'H DIVA-LN-IAQ 4l Q] BX|AE 30200 ~ 30209
200'H DIVA-LN-IAQ AlAM Q| 2f|X|AH 32000 ~ 32009

DIVA-LIO-DI2DO2 AO|EQ0|= 920-923 MHz 242 E3d| DIVA-LN-IAQ EX|ZEH HO|EHE gt = MM ZHo| et 1
#Hop 2 K=o CIX|E Z3(Open Collector) 4EHE Lt 20| AtS2 2 MO{SL|CH

HEE 2% E2[A YHEEC 50| ot Z2 CXE =% ON

HYE & E2|A YEECH FE40| =0tE 42 CX|E =% ON

HEE 4 E2|A YHECH FF4U0| =0HE 42 CX|E =% ON

HEE 7L ER|A YEECH FF40| ZotE 42 OX|E =% ON

AZE ZE B4 & ZFUNM 174 ol EZ|H OHIE & Al CIX|E =3 ON

2M ool Bojxl BN o= Eg|Hq ¥ M8 F|Q (Heart beat number HZAE|X| 2%48)

FM cEo| HiHZ| MAUS uHTg 42 NS 308 = 7tA E2|A 2ol olsf CIX|E =30 HY
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Chapter 3: LoRa WAN &%

LoRaWAN® 102 EZ AOEY0| RX|} AE510) DIVA-LN-IAQ HAIS IPWAN AME QIS WEYI0) HABILICH BIF
24 2af MH|A AR ®Sste 78S &QIStAl7| BHELICH

LoRaWAN® 1.0.2 lIoT Network

Network Server ((Eé)) ,\\
Application Server E tin
.. —]

3.1 MY =2 Al
LoRaWAN &E™Z <ldl

= T DIVA P2P Network LoRa WAN
. o
e - IEEn
o v Open
LoRaWAN ®& S&lgtL|Ct

Join Made ADR Function Open

Class A - Diata Rate DRO

Confirm unconfirm ™ RF Power (dBm) ©

Device EUI Device Address

Application EUI Application session Key

Application Key Metwork session Key

TX Message

RX Message
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Device Status : HHES Z 25l RX Message 220 dixHfe| HiE{Z| MY & 2%, &=, &, vOC 42 HEAIZLICH
Battery Voltage:3.931 V

BMEG80 sensor data:
Humidity:48.382 %RH
Temperature:26.10 degree
Pressure:1005.48 hPa
Gas_resistance: 11467 ohms

LoRa Status : HHES Z &5t RX Message 20| 2 S Helot ZE 22t YEE HEAZLCL

Work Mode: LoRaWAN (AtEXL 47d)
Region: KR920 (At&X} H7H)
Send_interval: 600s (AFX} A7)

Auto send status: true. (AF2AF A 7H)
Send_interval work at sleep

Join_mode: OTAA (AtEX} HH)

DevEui: 3932333968396709

AppEui: 0000000000000000 (AFE A A7)
AppKey: 00000000000000000000000000000000 (AFE X M)
Class: A (AHEXH H%)

Joined Network:false

IsConfirm: false (AF2AH A7)

AdrEnable: true (AH& X} H7E)
EnableRepeaterSupport: false
RX2_CHANNEL_FREQUENCY: 921900000, RX2_CHANNEL DR:0 (At&X} &%)
RX_WINDOW_DURATION: 4000ms
RECEIVE_DELAY_1: 1000ms
RECEIVE_DELAY_2: 2000ms
JOIN_ACCEPT_DELAY_1: 5000ms
JOIN_ACCEPT_DELAY_2: 6000ms
Current Datarate: 5

Primeval Datarate: 5 (AF2 X A7)
ChannelsTxPower: 0 (AF2 X} M)

UpLinkCounter: 0
DownLinkCounter: 0

Channel Status : HHEZ ZEGIH ZE ZE2f 22| open/close HEHE MESHA
Max_nb_chs=16:

LoRaWAN Channel List

*0,0n,922100000,0,5; * 1,0n,922300000,0,5; * 2,0n,922500000,0,5; * 3,0n,922700000,0,5;
*4,0n,922900000,0,5; * 5,0n,923100000,0,5; * 6,0n,923300000,0,5; * 7,0n,0,0,0; 8 ,0ff,0,0,0;
9,0ff,0,0,0; 10,0ff,0,0,0; 11,0ff,0,0,0; 12,0ff,0,0,0; 13,0ff,0,0,0; 14,0ff,0,0,0; 15,0ff,0,0,0

List End

i
ro
ot

)

)
>
-
Ix}

Restart : HHES 2253 DIVA-LN-IAQ ZA|E IjF gL Lt

TX Message : AFEXL7t DIVA-LN-IAQ EX[Z AT 8F HHOE AF UG W A2TtL|ct

RX Message : 30 A& Zut A FMoz S48}
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Join Mode OTAA 2} ABP & MEABIL|CE MEHSE D EOf M2} OTAA Parameters = ABP Parameters @32 HAESHA|7| Bt
ZLICt. OTAA ZE& Join Al Network Server & SliAl Key M40 2% dynamic DevAddr & 281 Security Key 7t
MAELCH AF2XE O/2] DIVA-LN-IAQ HX|Q| Device EUI HEE Network Server ZZ|XI0AH S2 AHEE fof sl
Network Server ZH2|XI22E Application EUl X Application Key #t2 &% 2OtOF BtL|CH ABP ZE& DIVA-LN-IAQ S
Network Server 0 X E Device Address 1t Security Key & AHE2HL|CE

OTAA Parameters : Join Mode £ OTAA 2 MEig Z ofzfo| 37tX| metojHE HELCh Z2F Network
Server O H&317| 2/810] DIVA-LN-IAQ ZHX|Q| Device EUI Z+S Network Server 2| XHOf| A HEtsfjoF st 22| Xt
28 H Application EUI & Application Key #{2 ZOIOF EL|Ch Z& Oi2t0|H= 16Tl4 o2 AN mH2
AEXE YT
Device EUI : Device EUl = 5tLtC| ZEF MH[A WHOM HXA[E &5t A EAHLICL Device EUI = 242}
O| DIVA-LN-IAQ EX|OtCh {3t 22 ME &3t Al 7|240] 2EE0 AFLICL ALXIL HEY =
UK 7|27t AR HMSILICL 7|22 LoRa Status HES S2stH DevEui SF0| HEA|ELICH
Device EUI 242 64HE FAEM 16702 167l 22 F4 :
Application EUI : Application EUl = ZI 22t MH|AE F25= A/EXY LT Application EUI 2t2 64H|
E FAEM 16702 168 22 FYELCE BHef 1007H2] DIVA-LN-IAQ FXIE StLte| 22t AMH[A0
M AESICHH, BE DIVA-LN-IAQ &X|9| Device EUI %42 CHEX|TF Application EUI {2 S BtLICE
Application Key : Application Key £ GOl %s3sl/25351E QI8 AR E LTt Application Key Zt2 3271
o 16Tl w22 FYE LI,

ABP Parameters : Join Mode & ABP Z MEig AL of2fo| 37X| meto|HE HEESLICE AHEX= Network
Server £2|XtZ 5 E| Device Address X Application Session Key, Network Session Key 7S &% gtotof sfL|Ct =
= IEt0jES 16714 ZOZ AN ULMS ASXtZ QS| C}
Device Address : 8X}2| 16Tl Zf2 YTt Tt
Application Session Key : 32%t2| 16 Z

Network Session Key : 32Xt2| 16214 7+2 UZHeLICL

r
»
£

Class DIVA-LN-IAQ &X|& Down-Link & = U&= EfO[Of el 37tX]| aEHﬁE SELICEH E8lA & Up-Link, Down-Linkd
IFo| MH|A HE{R DIVA-LN-IAQ EX[0]| Al Mg 38 = A=K o
o
=

Class A : DIVA-LN-IAQ & X|& HIOIE%IOI X2 Up-Link & 2t
DIVA-LN-IAQ &A= &4 7|5 $ SCHSIOEIE OO &4 = FoiT AlZt Seto] &7t #t' MZE AR
LICE A SAE AHESHH E1|0|51 TS| B S EE% IFol M

rl 2
Rl
>
ofo
E°¢
-
_vz
E
x
fin]
§
m
0F>
=

HIALE A @S AFESIX| gin I='HE'|E|§ 2dg 4% A EYY
4% A SUAE FE ALBYLICH

Class B : A 22{A7t Up-Link $IF2| MHIAE ArESHE HHH
2™ AlZt Otct 7'||0|E-?J|O| YA Z22H HOHE ?
ZLCh oy

B S2iA+E Down-link IF2| MHIAE AtETHLIC
FME = UAs YE7F =2 A Sex 2O B2 TS AE 7t
| 2170 MH|A2t HIEZ|E AHE3h= TA 2 )\FE’-E.:.' L|ct,
E

I'

Class C: C 22l2E &Y HOJH w4 7ts SEIE /A5 W=E0 22 HE XA AZE SE2=2 QLI o
A2 7HY B2 HEHE aH57| ME20 SA S 28 5+ A= XM F2 ALEELICL DIVA-LN-IAQ X
of &Al HRS Y8E 8% C 2U2E A8 5 UFLICL
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Confirm DIVA-LN-IAQ EX|7} 7|X|= HO|EY 0| #X 2 H&st= A3 w3l EfYES ML
unconfirm : 7|X|= A O|EQ0| XA ACK & 2Xst= GOl EIY
confirm : 7|X|= A O|EQO| ZX[O|H ACK & QHSIX| &+ HO|H EIY

ADR Function Adaptive Data Rates 7|5 At& O{FE HEYLICL ADR 7|52 e 20| et HojE ME £ g 0f
& A Fhote S4 M7 §€ ZFEEYLICL ZE Fht S4 I IHso2 2HiEH 24 AHAE 28X A 8Y = A
onf MA HESI 80| ZHLE E&EO 7|7[9 HiHZ|

open : DIVA-LN-IAQ &X|9| &M ME HE7t X5 gﬁa LIC}.

close : Data Rate Off & £EE AtETL|LCL

Data Rate DRO ¢f2 £ H& HE7h =22 24 4 ZE7F £0F 72| Mo FelgHCh DRS g2 #4 HE &
=7 wEX 24 4 gEs Rorgu Lt £4 HM HE/{IE S54 HolE 377t 7| WE0| DRO &2 EF5H

— [ ] — ;
F7g| SME ABHE AFst= AO0| {elFLIC

DRO : Spreading Factor 12, Bandwidth 125kHz
DR1 : Spreading Factor 11, Bandwidth 125kHz
DR2 : Spreading Factor 10, Bandwidth 125kHz
DR3 : Spreading Factor 9, Bandwidth 125kHz
DR4 : Spreading Factor 8, Bandwidth 125kHz
DR5 : Spreading Factor 7, Bandwidth 125kHz

MM HOJEf & Al spreading Factor 280 HE HE A7t & AH2[= of2fet Z& L CH

(Preamble Length: 5, Paylod Length: 26, Coding Rate: 4/5, RF Power Level: 14dBm)

Spreading Factor =~ Z|ff #& HIO|E BM ME {5 FM WS A 4 M A2 FM =M ZE
7 112 5469 bit/s 58.62 ms 2 Km -123.0 dBm
8 112 3125 bit/s 107.01 ms 4 Km -126.0 dBm
9 112 1758 bit/s 193.54 ms 6 Km -129.0 dBm
10 112 977 bit/s 346.11 ms 8 Km -132.0 dBm
11 84 537 bit/s 692.22 ms 10 Km -134.5 dBm
12 39 293 bit/s 1220.61 ms 15 Km -137.0 dBm

¥ M RH 4 Aol FH OHO 2hF A FHILE AP maf ZHE Y
RF Power (dBm) Of2Hef 20| 8CtAZ DIVA-LN-IAQ ZHX[Q| A|Cf &4l 28HE Hd¥Y + ASLCL
: Max. EIRP
: Max. EIRP -2
: Max. EIRP -4
: Max. EIRP -6
: Max. EIRP -8
: Max. EIRP -10
: Max. EIRP -12
: Max. EIRP -14

N 6o it W N = O
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3.2 AT B3
TX Message &0 8478 HHOE 2T YHSIOH DIVA-LN-IAQ TX|ol H4ES #HAY &= UASLICE TX Message YHEO| HH
Ol Ut = AdHIIE F2EH MY YHOZF DIVA-LN-IAQ HX 2 MSELICH HHO ME = Zi= RX Message &0
HAIELC
» LoRaWAN HIERZ REE HFESIHT otzfel HHNE Y=ot = AEI|E FELIC

at+set_config=lora:work_mode=0

at+get_config=lorawork_mode HHOIE YHSIH HX HdHE % REE BA[ZLUCL

> OTAA o ABP 212 REE Z2FLICh
OTAA Mode :

OTAA Parameters : Join Mode &

Device EUIl : at+set_co

Application EUI :

Application Key :

ABP Mode :

ABP Parameters : Join Mode & ABP Z MEigt AHQ ofzfle| 37tX| nj2tOjEE HF

Device Address :
Application Session Key

Network Session Key :

at+set_config=lora:app_eui:XXX
at+set_config=lora:app_key:XXX

at+set_config=lora:dev_addr:XXX

at+set_config=lora:join_mode:0

OTAA E MElist

1=

4<% ofefel 37X metolHE dEeLCH
nfig=lora:dev_eui:XXX (XXX : 16702] 16%l= )
(XXX : 16702 16715 )

( XXX : 32702 16%l )

at+set_config=Ilorajoin_mode:1

ot

FL|CF
(XXX : 8702 16%l=)

at+set_config=lora:apps_key:XXX  ( XXX : 327H2| 167!

AL
T)
at+set_config=lora:nwks_key:XXX  ( XXX : 327H2| 16%!= )
at+get_config=lora:status HOE LSIH WX} HE USS BAILUC
» A/B/CClass & M&gL|Ct.
Class A : at+set_config=lora:class:0
Class B : at+set_config=lora:class:1
Class C: at+set_config=lora:class:2
at+get_config=lora:status BHOIE UZSHH oI S@HE USS BAISLICL
» Y23 mZl°| unconfirm / confirm EtYS MYBrL|Ct
unconfirm : at+set_config=lora:confirm:0
confirm : at+set_config=lora:confirm:1
at+get_config=lora:status FHOIE YHSIH A} dHE ThE2 EAIZLCH
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» ADR 7|& A8 O{EE HEgtLCt
open : at+set_config=lora:adr:1

close : at+set_config=lora:adr:0

]
o
1
Ot
re
ot
=
nx
o
il
£y
mjn
mjo
f
>

ot
-
nl

at+get_config=lora:status & &0

» Data Rate & HEELICL
DRO : at+set_config=lora:dr:0
DR1: at+set_config=lora:dr:1
DR2 : at+set_config=lora:dr:2
DR3 : at+set_config=lora:dr:3
DR4 : at+set_config=lora:dr:4
DR5 : at+set_config=lora:dr:5

at+get_config=loraistatus HOE Aot Axf HHE USS HEASLCL

» O S =HE ¥

0 (Max. EIRP) :  at+set_config=lora:tx_power:0

1 (Max. EIRP-2) : at+set_config=lora:tx_power:1
2 (Max. EIRP-4) : at+set_config=lora:tx_power:2
3 (Max. EIRP-6) : at+set_config=lora:tx_power:3
4 (Max. EIRP-8) : at+set_config=lora:tx_power:4
5 (Max. EIRP-10) : at+set_config=lora:tx_power:5
6 (Max. EIRP-12) : at+set_config=lora:tx_power:6
7 (Max. EIRP-14) : at+set_config=lora:tx_power:7

at+get_config=loraistatus HOE Ut AXf HHE USS BASLCL

p =8 ZEL 90|2Y REE SA| ZdeL(C)
Wake UP : at+set_config=lora:sleep:0

Sleep : at+set_config=lora:sleep:1

> ALEXIZE Xt oo 2 A Oo|EHE ™&ELCh
at+send=lora:X:YYY
X: B2t HERIR MY ZE

YYY : 50H}0|E O|L{Q| 167l H|O|FH
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> £ MEE MESHAL ALBSIX| R=F AP
at+set_conﬁg=|ora:ch_mask:X:Y
X: xg Bz
Y : 0-OFF, 1-ON

re
rok
=
nx

bl
n
=
i
0%
ful
mjn

fot
ro
mot
>
30
e
-
fim}

at+get_config=lora:xch_mask HHOE 2}

» HOIH & F7|8 28Ut
at+set_config=lora:send_interval:X:Y
X: HOo[H TE F7| AE o F HdE.
0: CIOIHE As22 HEHA| g
2dE F7I(yx)oret Hoje #&

1:
Y: ME F7

—

ok

AEHQ)

> Zot HENIO ABS AEELCH

at+join

|10+ _IETE

at+get_config=device:status FHOE ¢
C

St Device Status HHES 22 WfQF Z0|] RX Message F&20 HH| HE{Z|
e 9l 2 &E, &3 VOC e EAIFLC

2

fL

at+get_config=lorasstatus BHOE UAHSIH LoRa Status HES SEE U{Qt 20| RX Message 20 x2S HMelst ZE

2 28/ SEE BAZLOL

at+get_config=lora:channel BEOE Y&SH Channel Status HHES S M 20| ZE 22t 29| open/close HEHE

Aot ol 4 ULtk

at+set_config=devicerestart HHO{ S 2SI H Restart HES 22T Wjet Z0| X7t R ETHLICE
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3.3 TTN (The Things Network) $Z

DIVA-LN-IAQ ZX|E TTIN WESIA0| AZBH7| 2t https://www.thethingsnetwork.org AFO|EO|A AHHES MMdTL|CE A
e Mgt = 201510 ofefe] Z&E ol Lt

U

THE THINGS
NETWREK

Communities Learn Support Forum Marketplace Conference

My Profile
Console

Log Out

Building a global open LoORaWAN™ network.

»

)

THE THINGS

>

The Things Network ZH|O|X]|

.‘“ THETHINGS CONSOLE Applications Gateways Support w

NETWORK cOoMMUNITY ERITION

€ Hi, Mark !

Welcome to The Things Network Console

This is where the magic happens, Here you can work with your data. Register applications, devices and galeways, manage your integrations,
coliaborators and settings.

APPLICATIONS GATEWAYS

TIN 22 L 0[|X|

User Guide — DIVA-LN-IAQ www.fiberbase-net.com



FABIA o ZHHESN

m_wFIBERBASE
35 / 59 H|O[X|

APPLICATION £ MEHStL|C

& THETHINGS CONSOLE Applications  Gateways  Support »
Applications
APPLICATIONS & add apolication

You do not have any applications.

Get started by adding one!

ou e theneowork Let's bulid this thing meether —The Things Natwork

ofEz|A0lM F7}
add application @35 Z=5tE Of2iet 22 B0 EA|FL|CL

) THE THINGS CONSOLE Applications  Gateways  Support v

NETWORK cOMMUNITY GDITION

Applications -~ Add Application
ADD APPLICATION

Application ID

The unique identifer of your application on the network

test_app

Description

Ahuman readable description of your new app

Test Application

Application EUI

An application EUI will be issued for The Things Network block for convenience, you can add your own in the application settings page

EUl issued by The Things Network

Handler registration
Select the handler you want to register this application to

ttn-handler-eu
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Application ID : HER|ZO0|A ALEXL OJZE[AH0|FE F&E3t7

Description : AF&XF O{Z 2|00 Z 1 7HAS 2HE

FABIA o ZH HESM

| lFIBERBSE
36 / 59 H|O[X]

S|s ofo|C|E B#glo| &

Mo
>
HU

o
Handler registration : 0 ZZ|H0|M S SEotH= MHSHE MEiSL|CE

Y Ysg eEd 3
Ze sjgo] BAIFL

S} otEte| Add Application HES MEigtLCL O{E2(AH 01 S5O| Xz =T of2iet

‘- Il!E'Tvl’ily'Gi Fﬂ?ﬂ Egll.s'm" Applications  Gateways  Support ~
Applications 2 test_app
Overview Devices Payload Formats Integrations Data Settings
APPLICATION OVERVIEW
documentation
ApplicationID  test app
Description Test Application
Created & minutes ago
Handler ttn-handler-eu (current handler]
APPLICATION EUIS O manage eui
<> S 70B3D57eEDe@ @2 9B 5E ]
¥X 55
L= Moo X3t Devices HES Z2|TtL L

DEVICES

QeEvice 0 managedevices

=
g;j 0 registered devices
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FAEIAL ol ZHIZESN
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‘\\THETHINGS
NETWORK

CONSOLE

et d e LTSRN Applications Gateways Support v
Applications £ test app Devices
REGISTER DEVICE bulk import devices
Device ID
This is the uniqué identifier for the device in this app. The device ID will be immutable
test_lora_node
Device EUI
The device EUI is the unique identifier for this device on the network. You canchange the EU| later,
=
App Key
The App Key will be used to secure the communication between you device and the network
ra this field will be generated
App EUI
7@ B3 DS 7E D@ 92 9B 5E
Device ID : AtEXF O{Z2[#0|M0|A DIVA-LN-IAQ EX| AHZ {3+ of0|C|E Y&stL|Ct
Device EUl : HHES Z2/5t0] HEI0A DIVA-LN-IAQ &X| AlHE 2[5t OO|C|E A2 2 ddefLct.
App Key : At52 2 Y ELICL
App EUI : 44 &l Application EUI & EA|EHL|CE
. o . o o —
o™ SHCEO| Register HHES SE|otH Of2fet 20| X 55 FE7F BAIELILE
‘\\ THETHINGS CONSOLE Applications ~ Gateways  Support %
Applications &2 test app Devices . test lora node
Overview Data Settings
DEVICE OVERVIEW
ApplicationID  test app
Device ID test_lora_node
Activation Method ~ OTAA
DeviceEUI <> = ©©90F3EAS85C604 A4 53]
ApplicationEUl <> = 7083 D5 7E D@ @2 9B 5E 5]
AppKey €3 S @ s csereeaiies e eioesies b e se e sues B
Status never seen
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AtE2 X} MEHO| M2} OTAA = ABP 015 ZEE METHL|CL

OTAA R E

£
mjo

M ZX|Z2 TINSO| S2& I OTAA =7t 7|2 A™ELCE TTN 0 S2& Device EUI % Applicaton EUI, App Key
DIVA-LN-IAQ HX|0f &2

Activation Method  OTAA
DeviceEUl <¢> = 9890 F3EAS8SCE04AA 3]
ApplicationEUl <> = 78 B3D5 7E De 02 9B 5E B
AppKey <> = @ G4 PRt PaaeYein e sy Rena sanad I B

DIVA P2P Network LoRa WAN

'

Join Made = ADR Function

Class A > Data Rate

Confirm unconfirm = RF Pawer (dBm)

Device EUL Device Address

Application EUI Application session Key

Application Key Network session Key

TX Message

RX Message

bl
[0

2 HHE|™ RX Message &0 OK HA|X|7F HA|E

Join Mode % Device EUI, Application EUI, Application Key #t0| S&H
RX Message &0f| [LoRa]:Join Success HA|X| 7t BEA|E

LICE TX Message &0f at+join BHOE A2 = AMHI|IE &

L|Ct.

|
2 o
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DIVA-LN-IAQ ZX|2F TTN S1Z ArEf
Ol HAE HO|HE Y&st AEFIE

o ok

olgt = QU=E H2AE HO[HE &Y 5 AFLILEL TX Message 0 T3t &
L Cf

ar i

at+send=lora:1:123456789

M&0| 2=ZE|™ [LoRa]: RUI_MCPS_UNCONFIRMED send success HA|X|7} RX Message &0 EA|E LICH

TTN H[O[X[0f| M 2= ACHo| ?(X|3t Data HHES Z2/5tH DIVA-LN-IAQ &X|7t ©&TH HIO[HE =olg = USLICH
‘\‘l THE THINGS CONSOLE Acplications  GaleWivs  Suboort P gl
HITWORK COMMUNITY EDITION
Applications & test_app Devices §‘_'—f test_lora_node Data

Overview Data Settings

APPLICATION DATA

uplink downlink  activation ack error
Filters
i ur i
- 17 0
& 23:36:18 0 1 retry payloar: 12 34 56 78

23:35:44 devaddr: 2601267C appeut FJOBIDSTEDQO28F 42  deveur B2AF 54 62C7DEAR70
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ABP 2 E

ABP ZEE AT TTN H[O|X|2| Settings HHES 223 £ OTAA ZEE ABP ZEE BATLICL

‘ I"!E'TEE“GE E)?HE?'I-E“M Applications Gateways Support 4
Applications 4 test_app Devices :;"j?; test _lora_node Settings
Overview Data Settings
DEVICE SETTINGS SETTINGS
General
Description
A human-readable description of the device
Location
Device EUI
The serial number of your radio module, similar to a MAC address

> 00 90 F3 EA B5 Cb6 04 AA

Application EUI

70B3D57EDOO2 9B 5E

Activation Method

OTAA ABP

Dt HAS XNZESH Device Address I Network Session Key, App Session Key 740 AtS2 2 MM E L|Ct
"‘ I'!E'T'E‘E'IG? &?H"SIREE”N Applications Gateways Support v

Applications £ test.app - Devices =) test_lora_node

DEVICE OVERVIEW

Application ID  test app

Device ID test_lora_node

Activation Method  ABP

DeviceEUI <> 5 @099 F3IEASBSCH94 AL 4]

ApplicationEUl  ¢» = 7@ B3 D5 7E D@ 92 9B SE B

Device Address <> = 2681 12 BE 4]

NetworkSessionKey <> 35 @ oo v ov e se v e s suae seee seiee v 3

App SessionKey <> -~ @ W e e s e seleees Fae saied reoes b B

Ll
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2f2 DIVA-LN-IAQ ZX|0o| &gt Ct

SEEl Device Address 3 Network Session Key, App Session Key 4t2

Device Address <> = 2601 12BE &
Network SessionKey <« = @ g
App SessionKey <> © &

Lok WARN
-
fomn Mode Aga ' ADR Function Cpen v
M Class & - Data Rate oRo = #

- RF Power (dBm) 0

Confirrm uncanfinm

N

Drevice ELL Cravice Address
Application EUL Apphcation session Key
Apphcation Key Metwork session Key

TX Message

RX Meszage

Join Mode % Device Address, Network Session Key, Application Session Key (0] HAMo=z M %|H RX Message &0 OK
A X| 7t EA[EL|CE TX Message &0 at+join FHOE Yot = AHIF|E +2T RX Message &0 [LoRa]:Join Success

HAIX|Zb #AIE L CH
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DIVA-LN-IAQ ZX|2F TTN & ArEf
O] HIAE GHIO|HE st AdH7IE

ol
—

L

T AZE HAE HOHE T&Y 5+ ASGUCL TX Message Z0f CHZa &

mu o

st
=
Ct.

ar i

at+send=lora:1:123456789

MS0| 2= E|™ [LoRa]: RUI_MCPS_UNCONFIRMED send success HA|X|7} RX Message &0 EA|E LICH

TTN HO[X|O|AM RF Aol X3t Data HES 22|5HH DIVA-LN-IAQ X7t T&3t HO[HE &ole = USLICH

() =2 T M

‘\\ THETHINGS CONSOLE Gateiiive - |
HITWORK our

Applications
COMMUNITY EDITION

Applications & test_app Devices §‘_'—f test_lora_node Data

Overview Data Settings

APPLICATION DATA

Lplink downlink activation ack error

Filters
time it g
v 17 0
A 23:34:18 0 1 payloart: 123456 78

23:35:46 devaddr: 2601267C appeut 70B3IDSTEDQO28F 42  deveur B2AF 54 62C7DEAS70
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3.4 ChirpStack H1Z 4t

O|F0] LoRaServer ZEMEZ AHZl ChirpStack 2 LoRaWAN HEYA 1=g
2ol HZ A= AHOIEY O] HX|O| ChirpStack O LWEEO U= HRE 7

AZAE ChirpStack 2| & mO[X[of 2aQlgtL|CE 7|22 StLt O[4o &=0| 0]0] SEEO UAALL M =S d8T =
ol
AN

=
SLICH. CREATE HES 28301 Mf 255 YLt

= @ ChirpStack

.
] Network-servers
Applications + CREATE

@®  Gateway-profiles
[ Organizations

ID Name Service-profile Description
2 All users

1 app service-profile app

chirpstack v

Rows per page 10 - 1-10f1 <

£ Org. settings

et HEE U2t S CREATE APPLICATION 2 S&2IstL|Ct.

< D ChirpStack

-
o Network-servers (
Applications -t CREATE
@  Gateway-profiles
[ Organizations
D Name Service-profile Description
2 All users
1 app service-profile app
chirpstack
P - 2 Test_Application service-profile Test Application Description
£ Org. settings Rows per page: 10 w 120f2 < >
e Org. users
2= Service-profiles

14
Tit

Device-profiles

&)

Gateways

Applications

N Multicast-groups
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Test_Application Ot0|&g 223t = CREATE H{E2 2230 DIVA-LN-IAQ HX|Z ChirpStack 0O Z7psiL|Ct.

< @ ChirpStack

E Network-servers

Applications / Test_Application W HELeTE
@  Gateway-profiles
i3} Organizations DEVICES APPLICATION CONFIGURATION INTEGRATIONS FUOTA
P-4 All users

+ CREATE

chirpstack v
* Org. settings Last seen Device name Device EUI Link margin Battery
®
- Org. users Rows per page: 10 w 0-00f 0 < >
a= Service-profiles

2t gt52 YHTLICL Device EUI £ OIO|Z22 2210 Xts HMSHALE AHEXZE AR L™e = JASLICH OTAA EEZ
ZOolgt 42 Device-profile & device_profile_otaa 522 MEHBIL|CE ABP ZEE AtEE 42 device_profile_abp &&=
MEdSHL Tt

< (53 ChirpStack

—

= Network-servers
Applications / Test_Application / Devices / Create
@  Gateway-profiles
[ Organizations
GENERAL VARIABLES TAGS

2 All users

Device name *

LoRa_Node
chirpstack v

The name may only contain words, numbers and dashes.
* Org. settings Device description *

Test Device Description

- Org. users

Device EUI *
2= Service-profiles fee4 7518 ea 59 7b 51 msB | C
3= Device-profiles Device-profile *

device_profile_otaa v

@®  Gateways
[C] Disable frame-counter validation
HH Applications
Note that disabling the frame-counter validation will compromise security as it enables people to perform replay-attacks

N Multicast-groups

CREATE DEVICE
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OTAA R E

ChirpStack Off OTAA ZEZ Q1Z5t7| 2|510] device_profile_ otaa £ ME{st = 2% o}TH0| 2/X|$ CREATE DEVICE HES
SLCL

@ ChirpStack

E Network-servers
Applications / Test_Application / Devices / Create
@®  Gateway-profiles
B Organizations
GENERAL VARIABLES TAGS

2 All users

Device name *

LoRa_Node
chirpstack -

The name may only contain words, numbers and dashes
o Org. settings Device description *

Test Device Description
2 Org. users

Device EUI*
aE Service-profiles 61253 0268 0d cb 84 MSB Cc
3= Device-profiles Device-profile *

device_profile_otaa -

@  Gateways

[C] Disable frame-counter validation

HH Applications
Note that disabling the frame-counter validation will compromise security as it enables people to perform replay-attacks

N Multicast-groups
CREATE DEVICE

< P ChirpStack

E Network-servers =
Applications / Test_Application / Devices / LoRa_Node W DELETE
@®  Gateway-profiles
i Organizations DETAILS CONFIGURATION KEYS (OTAA) ACTIVATION DEVICE DATA LORAW. >
2 All users
chirpstack . Application key *
b2 cb ee f9 76 0f ab 22 33 €9 2c 89 7c a4 48 cd mMsB | C |_|:| o
. For LoORaWAN 1.0 devices. In case your device supports LORaWAN 1.1, update the device-profile first.
W opw
°
-  Org.users Gen Application key wse C O ®©
- R N For LoRaWAN 1.0 devices. This key must only be set when the device implements the remote multicast setup specification / firmware updates over the air
as Service-profiles (FUOTA). Else leave this field blank
- ’ ,
= Device-profiles SET DEVICE-KEYS
@®  Gateways
HH Applications
N Multicast-groups
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ChirpStack O S %l Device EUl % Application Key ZtS DIVA-LN-IAQ &X|0f| M TtL|Ct ChirpStack 2 Application EUI &
AH8SHXA| &L T

(EoN=]

DIVA P2P Network LoRa WAN

'

Join Made ; ADR Function Open

Class A 3 Data Rate DRO

Confirm uncanfirm ™ RF Power (dBm) 0O

Device EUL Device Address

Application EUI Application session Key

Application Key Network session Key

TX Message

RX Message

Join Mode % Device EUI, Application EUI, Application Key #t0] HAMOZ MY RX Message &0 OK HAIX|7} EA|E
Xt
o

o
LICE TX Message &0f at+join BHOE LT = AE7|E F2H RX Message &0l [LoRal:Join Success HA|X|7} HA|E
L Ch

(= 3 Chll’pstack Q, Search organization, application, gateway or device
E=  Network-servers ]
Applications / Test_Application / Devices / LoRa_Node ‘ W OELETE
@®  Gateway-profiles
i Organizations < s CONFIGURATION KEYS (OTAA ACTIVATION DEVICE DATA LORAWAN FRAMES >
2 All users L
® HELP Il PAUSE ¥ DOWNLOAD B CLEAR
chirpstack v :
DOWNLINK 5:42:29 PM JoinAccept v
£ Org. settings
UPLINK 5:42:29 PM JoinRequest 5e9d1e0857cf25f1 v
= Org. users
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ABP 2 E

ChirpStack Off ABP ZE=Z AZALI7| 2/5t0] device profile abp S MEist & 2= o}CHo| XSt CREATE DEVICE HHES

SE U

< @ ChirpStack

= Network-servers
Applications / Test_Application / Devices / Create
@  Gateway-profiles
B Organizations
GENERAL VARIABLES TAGS

- All users

Device name *

RAK_LoRa_Node
chirpstack -

The name may only contain words, numbers and dashes
o Org. settings Device description *

RAKwireless Test Device Description
2 Org. users

Device EUI*
2= Service-profiles 61253 02680d ch 84 MsB  C
3= Device-profiles Device-profile *

device_profile_abp -
@®  Gateways

[] Disable frame-counter validation

Applications

Note that disabling the frame-counter validation will compromise security as it enables people to perform replay-attacks.

N Multicast-groups
CREATE DEVICE

mjo
mju
|
Ot
rg
>
lve)
av)
e
rI'IJ
H
u
=
m
i
ot
-0

9_}
4
$0
ol
-
nl

ACTIVATION &=

S @ ChirpStack

E Network-servers
Applications / Test_Application / Devices / LoRa_Node
@  Gateway-profiles
i3] Organizations DETAILS CONFIGURATION KEYS (OTAA) ACTIVATION DEVICE DATA LOR: >
All users

chirpstack & Device address *

01dc 9122 Mse (%
* Org. settings Network session key (LoRaWAN 1.0) *

8d7021e7977ed0a479 1c82d553 ead9 cd MSB Ir Q)
2 Org. users c 0 ©

_ . ‘i Application session key (LoRaWAN 1.0) *

&5 Senicepeafiss b4 17 b2 b6 d2 5b €9 67 40 bb 85 fe 39 b0 8d 8f wse C O ©
- : :
*= Devnce-proflles Uplink frame-counter *

0
@ Gateways

Downlink frame-counter (network) *
HH Applications 5
N Multicast-groups

(RE)ACTIVATE DEVICE
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ChirpStack O S %! Device address S Network session key, Appication session key ZtS DIVA-LN-IAQ &X|0| SZ%L|Ct,

LoFa WAN

fomn Mode

u Class

ARS -

A =

Confirm

unconfirm =

ADR Function Cpen ¥
Data Rate oRo = “
RF Power (dBm) 0 '

e

Dewvice EUL
Apphication ELL

Apphication Key

TX Message

RX Message

Chavice Address
Apphcaton session Key

Network session Key

Join Mode 5! Device Address, Network Session Key, Application Session Key /0| HA&Xo=Z HFPEM RX Message &0 OK

HAIX|Z7F EA|ELICE TX Message &0f at+join BHOE YHo = AEHIF|E FEH RX Message &0l [LoRa]l:Join Success

QAR 7} EA[ELICE

< D ChirpStack

Q, Search organization, application, gateway or device

o= Network-servers e
Applications / Test_Application / Devices / LoRa_Node 1 W DELETE
@  Gateway-profiles
1 Organizations < s CONFIGURATION KEYS (OTAA) ACTIVATION DEVICE DATA LORAWAN FRAMES >
L2 All users
@ HELP 1l PAUSE ¥ DOWNLOAD B CLEAR
chirpstack -
UPLINK 5:44:32 PM UnconfirmedDataUp 0077e997 v
£ Org. settings
UPLINK 5:44:21 PM UnconfirmedDataUp 0077€997 v
2 Org. users DOWNLINK 5:42:29 PM JoinAccept v
- . - UPLINK 5:42:29 PM JoinRequest 5e9d1e0857cf25f1 v
2= Service-profiles
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DIVA-LN-IAQ MA| H|O|E 3=

DIVA-LN-IAQ ZX|= otzfet &2 HEfQ| 1674 HIO|E{E TTN / ChirpStack MH{ 2 H&gL(CE

08 02 B1 B2 07 68 HH 06 73 P1 P2 02 67 T1 T2 04 02 R1 R2

B1B2: HiE{2| ©
HH :
P1P2: &
TT2: 2
R1R2: 7tA XM

o>
H1

oy

HiE 2| 2 HOIH S211: 08 02
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Hex Data Decimal Equivalent Multiplier True Value
01 67 355 0.01 Signed 355V
=& H0lE E211: 07 68
Hex Data Decimal Equivalent Multiplier True Value
4B 75 0.5 % Unsigned 37.5 % RH
23 OOo[E Zei1: 06 73
Hex Data Decimal Equivalent Multiplier True Value
25 9E 9630 0.1 hPa Unsigned MSB 963.0 hPa
=& HolE S2f1: 02 67
Hex Data Decimal Equivalent Multiplier True Value
0115 277 0.1 Signed MSB 27.7 °C
7tA Mg HIoIH E213: 04 02
Hex Data Decimal Equivalent Multiplier True Value
2272 8818 0.01 kQ Signed 88.18 Q
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TTN O[AM MA GlojE] C|2Y

orgfel CI2RY ZES FAFLIL

/I ttn application function to decode uplink data.

/I Decode decodes an array of bytes into an object.

/I - port contains the LoRaWAN fPort number

/I - bytes is an array of bytes, e.g. [225, 230, 255, 0]
/I The function must return an object for DIVA,

I return  {
I "DecodeDataHex": {} // DIVA-LN sensor data in Hex format
I "DecodeDataObj": {} // DIVA-LN sensor data object.

/I The function prototype cannot be modified.

function Decoder(bytes, port) {
var decoded = {"DecodeDataHex": {}, "DecodeDataObj": {}};
var hexString=bin2HexStr(bytes);
decoded.DecodeDataHex = hexString;
decoded.DecodeDataObj = SensorDataDecode(hexString);

return decoded,;

}

/I convert array of bytes to hex string.
/I e.g: 0188053797109D5900DC140802017A0768580673256D0267011D040214AF0371FFFFFFDDFC2E
function bin2HexStr(bytesArr) {
varstr="";
for(var i=0; i<bytesArr.length; i++) {
var tmp = (bytesArr[i] & 0xff).toString(16);
if(tmp.length == 1) {
tmp ="0" + tmp;
}
str += tmp;
}

return str;

}

/I convert string to short integer
function parseShort(str, base) {
var n = parselnt(str, base);

return (n << 16) >> 16;

}

/I convert string to triple bytes integer
function parseTriple(str, base) {

var n = parselnt(str, base);

return (n << 8) >> §;

}

/I decode Hex sensor string data to object
function SensorDataDecode(hexStr) {

var str = hexStr;

var myObj = {};

var environment = {};

var magnetometer = {};

while (str.length > 4) {
var flag = parselnt(str.substring(0, 4), 16);
switch (flag) {
case 0x0768:// Humidity
environment.humidity = ((parseShort(str.substring(4, 6), 16) * 0.01 / 2) * 100).toFixed(1) + '% RH";
str = str.substring(6);
break;
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case 0x0673:// Atmospheric pressure

environment.barometer = (parseShort(str.substring(4, 8), 16) * 0.1).toFixed(2) + "hPa";

str = str.substring(8);

break;
case 0x0267:// Temperature

environment.temperature = (parseShort(str.substring(4, 8), 16) * 0.1).toFixed(2) + "°C";

str = str.substring(8);

break;
case 0x0188:// GPS
var gps = {};

gps.latitude = (parseTriple(str.substring(4, 10), 16) * 0.0001).toFixed(4) + "°";
gps.longitude = (parseTriple(str.substring(10, 16), 16) * 0.0001).toFixed(4) + "°";
gps.altitude = (parseTriple(str.substring(16, 22), 16) * 0.01).toFixed(1) + "m";
myObj.gps = gps;
str = str.substring(22);
break;

case 0x0371:// Triaxial acceleration
var acceleration = {};
acceleration.x = (parseShort(str.substring(4, 8), 16) * 0.001).toFixed(3) + "g";
acceleration.y = (parseShort(str.substring(8, 12), 16) * 0.001).toFixed(3) + "g";
acceleration.z = (parseShort(str.substring(12, 16), 16) * 0.001).toFixed(3) + "g";
myObj.acceleration = acceleration;
str = str.substring(16);
break;

case 0x0402:// air resistance
environment.gasResistance = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "KQ";
str = str.substring(8);
break;

case 0x0802:// Battery Voltage
myObj.battery = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "V";
str = str.substring(8);
break;

case 0x0586:// gyroscope
var gyroscope = {};
gyroscope.x = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "°/s";
gyroscope.y = (parseShort(str.substring(8, 12), 16) * 0.01).toFixed(2) + "°/s";
gyroscope.z = (parseShort(str.substring(12, 16), 16) * 0.01).toFixed(2) + "°/s";
myObj.gyroscope = gyroscope;
str = str.substring(16);
break;

case 0x0902:// magnetometer x
magnetometer.x = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "uT";
str = str.substring(8);
break;

case 0x0a02:// magnetometer y
magnetometer.y = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "uT";
str = str.substring(8);
break;

case 0x0b02:// magnetometer z
magnetometer.z = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "uT";
str = str.substring(8);
break;

default:
str = str.substring(7);
break;

}

}
if(Object.getOwnPropertyNames(environment).length > 0) {
myObj.environment = environment;

}
if(Object.getOwnPropertyNames(magnetometer).length > 0) {

myObj.magnetometer = magnetometer;

return myObj;
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TIN 220{M Application H|0|X|2 0|53t £ Payload Formats TS Z2/gtL|CtL
Applications > &2 app 001
Overview Devices Payload Formats Integrations Data Settings
Payload Format & Custom 22 MEiSt = decoder B0 SAISH C|AY AEE 20{4E7| ULt
N Il';E Tﬂt‘“g"?f CONSOLE Applications Gatewsays
! COMMUNITY
EDITION
Applications > @ app 001 > | Payload Formats I
PAYLOAD FORMATS
Payload Format
The payload format sent by your devices
Custom 4

decoder | converter wvalidator encoder P AT T
Fs
1 // tWgopplication function to decode wplink dota. ;
2 /S DEde decedes an array of bytes dinto an object.
3 /¥ - port contains the LoRaWdN fPort number
e 4/ - bytes is gn grray of bytes, e.g. [225, 238, 255, 8]
5. /7 The function must return an object, e.g. {"temperature®: 22.5}
B £ return {
7l "BDecodelatatex”: "" // sensor data in Hex format
B | A "DecodeDatadbi”: ™" f/ senser data object. e.g. {"tempe
B | S B
S The function protetype canmot be modified.
ﬁ function Decoder(bytes, port) {
E T B P i Xt A decoder has no changes
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TTN MA GlojE| C|3Y el
Payload 2f£0i Of2{e} 20| HIO|HE Y2st £ Z Test HHES S2YLICE YHE HOJH7t CRY ZE0] Qs ofzfet
20| Bistz|ofoF LTt HIO|H7F SYHoz HMetE 42 2% 3TH2| save payload functions HHES Z&/gfLIC.

08 020163 07 68 4B 06 73 25 9E 02 67 01 1504 022272 04 0222 72

"‘ I}:EJHE'I‘GS CONSOLE Applications Gateways Support v
13 K COMMUNITY EDITION

Applications @ app 001 > Payload Formats

decoder converter walidator encoder oy HsChOE
-
1 /S ttn applicotion function to decode uplink data. ”‘—
2 // Decede decodes an arroy of bytes into on object. |
3 /S - port contagins the LoRaWAN fPort number
4 /S - bytes is an array of bytes, e.g. [225, 238, 255, 9]
5. S/ The function must return an object, e.g. {"temperature": 22.5}
6. S return
Tz A “"BecodebDatatex": "" // sensor data in Hex format
8 /S "DecodeDataObj™: "" /f sensor data object. e.g. {"temperature®: 22.5}
3. /S 3
18 S/ The function prototype cannat be modified.

11 function Decoder(bytes, port) {

8 ; l_'"' Anrndad T MOscSdaPiad abloaes T YHissadaRoE oA Y. TT T o decoder has unsaved changes undochanges
13 =
Payload
08 0201 63 07 68 4B 06 73 25 QE 02 67 01 15 04 02 22 72 04 02 22 72 23 bytes 1
e |
=

I
1
"DecodeDataHex”: "8882016307684b0e73I250e0267011504082227204822272",
"becodeDataldbj™: {
"battepy': "3.55V7,
"environment™: {
“gasResistance™: "BB3.13kQ",
"humidity™: "37.5% RH",
"pressure”: "963.88hPa",
"temperature”: "27.7@°C"

“

T Payload wasvalid

Cancel

You are the nebwork: Let's build this thing tggether. — The Things Network
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54 /59 H|O[X]
AZA= = XMEE payload function O & &SR 2167 2std
Application Data E0i|AM uplink GIO|E 2|ZEE =QIgL|Ct o2t 20| H|O|E 7 HoXoz Hetke= AS =Holg =
UAELILE
) THETHINGS CONSOLE

COMMUNITY EDITION

Applications Gateways Support
Applications &-3 app 001
APPLICATION DATA Il pause W clear
uplink  downlink activation ack error
Filtars
time counter port

& 16:59:38 349 8 devid: saaasssaasasasaa payload: 0188 0537 99 109D 67 DODEBCO802017C07 68250673 25E9(
L] ¥
a 15:58:42 348 8 devid: agsaazasazagazaa payload: 0188 0537 97 109D 5F 0DB8 38 0802 01 A207 68 24 D6 73 25 EA

Uplink

Payload

"DecodeDataHex"
"DecodeData0Obj"
"acceleration’
ot

"-g.976g",
“.9.843g",
"r": "-@.185g"
"battery": "4.18V",
“environment":
gasResi
"humidity”
"

“temperature”:

ance®;

"1B.@% RH",

ure":

"471.6m™,
34.1911°",
“longitude”: "188.5863°"

8188853797 129D 5F @8 B2 3808 02 @1 A2 ©7 63 24 96 73 25 EA G2 67 81 ©5 @4 ©2 58 72 83 71 FC 30 FF D5 FF 47
Fields

"@188853797189d45T0@h83R08RA28142076824867 325a02670185084825079a371 fc 38T fdaffaz",

"2@6.81ka",

"g70.60hPa" ,
"26.18°C"

E
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/I chirpstack application function to decode uplink data.
/I Decode decodes an array of bytes into an object.

/I - fPort contains the LoRaWAN fPort number

/I - bytes is an array of bytes, e.g. [225, 230, 255, 0]
/I The function must return an object

Il return {

I "DecodeDataHex": {} // sensor data in Hex format
I "DecodeDataObj": {} // sensor data object.

I

/I The function prototype cannot be modified.

function Decode(fPort, bytes) {
var decoded = {"DecodeDataHex": {}, "DecodeDataObj": {}};
var hexString=bin2HexStr(bytes);
decoded.DecodeDataHex = hexString;
decoded.DecodeDataObj = SensorDataDecode(hexString);

return decoded;

}

/I convert array of bytes to hex string.

FAZAL o ZH|I RSN

m WFIBERBASE
55 / 59 H|O[X]

/I e.g: 0188053797109D5900DC140802017A0768580673256D0267011D040214AF0371FFFFFFDDFC2E

function bin2HexStr(bytesArr) {

var str ="";

for(var i=0; i<bytesArr.length; i++) {
var tmp = (bytesArr[i] & 0xff).toString(16);
if(tmp.length == 1) {

tmp ="0" + tmp;

}
str += tmp;

}

return str;

}

/I convert string to short integer
function parseShort(str, base) {
var n = parselnt(str, base);

return (n << 16) >> 16;

}

/I convert string to triple bytes integer
function parseTriple(str, base) {

var n = parselnt(str, base);

return (n << 8) >> §;

}

/I decode Hex sensor string data to object
function SensorDataDecode(hexStr) {

var str = hexStr;

var myObj = {};

var environment = {};

var magnetometer = {};

while (str.length > 4) {
var flag = parselnt(str.substring(0, 4), 16);
switch (flag) {
case 0x0768:// Humidity

environment.humidity = ((parseShort(str.substring(4, 6), 16) * 0.01 / 2) * 100).toFixed(1) + '% RH";

str = str.substring(6);

User Guide — DIVA-LN-IAQ

www.fiberbase-net.com



FABIA o ZHHESN

LA e S

56 / 59 H|O[X]
break;
case 0x0673:// Atmospheric pressure
environment.barometer = (parseShort(str.substring(4, 8), 16) * 0.1).toFixed(2) + "hPa";
str = str.substring(8);
break;
case 0x0267:// Temperature
environment.temperature = (parseShort(str.substring(4, 8), 16) * 0.1).toFixed(2) + "°C";
str = str.substring(8);

break;
case 0x0188:// GPS
var gps = {};

gps.latitude = (parseTriple(str.substring(4, 10), 16) * 0.0001).toFixed(4) + "°";
gps.longitude = (parseTriple(str.substring(10, 16), 16) * 0.0001).toFixed(4) + "°";
gps.altitude = (parseTriple(str.substring(16, 22), 16) * 0.01).toFixed(1) + "m";
myObj.gps = gps;
str = str.substring(22);
break;

case 0x0371:// Triaxial acceleration
var acceleration = {};
acceleration.x = (parseShort(str.substring(4, 8), 16) * 0.001).toFixed(3) + "g";
acceleration.y = (parseShort(str.substring(8, 12), 16) * 0.001).toFixed(3) + "g";
acceleration.z = (parseShort(str.substring(12, 16), 16) * 0.001).toFixed(3) + "g";
myObj.acceleration = acceleration;
str = str.substring(16);
break;

case 0x0402:// air resistance
environment.gasResistance = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "KQ";
str = str.substring(8);
break;

case 0x0802:// Battery Voltage
myObj.battery = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "V";
str = str.substring(8);
break;

case 0x0586:// gyroscope
var gyroscope = {};
gyroscope.x = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "°/s";
gyroscope.y = (parseShort(str.substring(8, 12), 16) * 0.01).toFixed(2) + "°/s";
gyroscope.z = (parseShort(str.substring(12, 16), 16) * 0.01).toFixed(2) + "°/s";
myQObj.gyroscope = gyroscope;
str = str.substring(16);
break;

case 0x0902:// magnetometer x
magnetometer.x = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "uT";
str = str.substring(8);
break;

case 0x0a02:// magnetometer y
magnetometer.y = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "uT";
str = str.substring(8);
break;

case 0x0b02:// magnetometer z
magnetometer.z = (parseShort(str.substring(4, 8), 16) * 0.01).toFixed(2) + "uT";
str = str.substring(8);
break;

default:
str = str.substring(7);
break;

}

}
if(Object.getOwnPropertyNames(environment).length > 0) {
myObj.environment = environment;

}
if(Object.getOwnPropertyNames(magnetometer).length > 0) {
myObj.magnetometer = magnetometer;

return myObj;
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i
Ju

L L.

DEVICES

APPLICATION CONFIGURATION

INTEGRATIONS

Payload codec &5 Custom JavaScript codec functions ¢/2 2 MEABILICE decoder B0 SAlSH C|ZY AL

]

=0

OHL
N

ofLCt OX|2e 2 CjRAY 7|2 XN&ESH7| 21510 UPDATE APPLICATION HES Z&|efL|C}

Applications / 111

DEVICES

 DELETE

APPLICATION CONFIGURATION INTEGRATIONS

Apphication name*

111

The name may only contain words, numbers and ¢ashes

Appiication description ®

111

Baicod C oo

Custom JavaScript codec functions

-
By defining & payload codec, LoRa App Server can encode and decode the binary device payload for yoll,
|/ Decode decodes an array of byfes into an object. =
2 /f = fPort contains the LoRaW Fort mmber
Ff — bytes is an array of bytezWe. gz [225, 230, 256, 0]
4 ff The function must return an offect, e.g. {"temperature”: 22,5}
o function Decode (fPort, bytes)
(i
8 war mybj = fem ™,
] war tosHestring=hinlHexStr (bvtes);
myth ). Decodeliatalex = tosHextring:
1 mylibi, Decodelatadby = rakb205 decodelbi (tosHextring)
13 return myob7;
L}
|f function binZHexStr farr)
1T 1
war str = )
for{war- i=0¢ i<arr, length; 1+
*n { b

The function must have the signature function Decode(fPort, bytes) and must return an object LoRa App Server will convert this objectto JSON
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ChirpStack A H|O|E| C|2Y 29l

= L

HOIEQ 0| EX|Q DIVA-LN-IAQ EX|7} RMo2 oZE = NYE C/AY 7|50 o SESH=X| =Qlst7| +0 LIVE
DEVICE DATA {2 =QIgtL|Ct of2iet Z0| HO|H7} AXoR Batr|s A2

o o

Applications / 111 / Devices /

DETAILS CONFIGURATION KEYS (OTAA) ACTIVATION LIVE DEVICE DATA LIVE LORAWAN FRAMES
(® HeLP Il PAUSE
9:30:46 AM uplink
adr: true

applicationID:;

applicationMName; *111*

data: "AYgFNSkQnWsBENIQLAGF7EZ2gsBnMmAAINADCcEAIM +AIH/H//S/Ds="
devEUL *

deviceName: "

fCnt: 13

fPort: &

¥ ohject: {} 2 keys
DecodeDataHex: "018805379910946b0134840802017b07682c06732600026700e70402233e0371F1ff[d2fc3b”
¥ DecodeDataObj: I 4 keys

¥ acceleration: {} 3 keys

% "-0.225g"
y: "-0.046g"
z "-0.96%g"

battery: *3.73V"

Y environment: [} 4 keys
gasResistance: "90.22K0"
humidity: *22.0% RH"
pressure: "972.80hPa"
temperature: "23,10°C”

¥ gps: {} 3 keys
sltitude: *789.8m"
latitude: *34.1913°"
longitude: "108.8875%

¥ rxdnfo: [ 1item

¥ 0 {} Skeys
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EFREREA
A sales@fiberbase.co.kr
3l : 031-8065-4292
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