#5. R718UBD £45—Z&7%|

netvox"

Wiireless MerdtsTerryclioryr CO2 Sernsor

Wireless Multifunction CO2Z2 Sensor

d BH 5
Version History
Date Description Version
2022-07-20 BT V0.1
2022-08-02 B2 04 F82 7. ASIMBTF AT 22 tvoe /& S48 F VT R I V0.2
2022-08-18 FeHE U V0.3
2022-09-07 (EB I W= V0.4
2022-09-23 e UL V0.5
2022-10-28 TR0 AL 22 T e I V0.6
2022-12-01 7SI BUS68 Al Bt ) reporttime it H V0.7
2022-12-22 EE8 TVOC A& B2 48 F v 2 5 T V0.8
2023-08-31 SN report 1 Fia 40 1R C B 15091 V0.9
2023-11-09 SN rejion 454 BC B R BIAT co2 12 ifET7 21 B V1.0




H =<

S == 1 = 2
B PSP 2
O 112 SRR 2
L I OO 3
TR 75 P 3
Lo TF M Lttt S S8R R RS SR RS 3
20 T oA e AR e R8s AR AR R e AR 4
B ABEBEIIIHE oo e 4
o TEBEABEITR..ooooooo ettt 4
50 BRI IR oo SRS E R E R R £ R R Rt 4
6. REPOTE FIRZSIIIRMI] ..ottt 4
T REPOTE BAE TN ..ottt ettt et ettt ettt ettt n s e et e s e s e s en s renaes 5
8. REPOTE T BT IR ...ttt et e e e et e s et e e s et e ettt et e ettt n e et s ena et s eneerans 6
. T FHATIEII BT oot e 7
10, Set/GetSenSOrAIATMTRIESHOIACII ..............vvveeoeveesieeeeeseeeeessesesss s ssss s 8
11. NetvOXLORAWANREJOIN T B TN ...ttt e st e e e s s st s s e s s s s e s e ae s n e s e s st s s enaeeass s s senaeranes 8
AR5 OO 9
TR e s OO 10

Copyright©Netvox Technology Co., Ltd.

This document contains proprietary technical information which is the property of NETVOX Technology.

It shall be maintained in strict confidence

and shall not be disclosed to other parties, in whole or in part, without written permission of NETVOX Technology. The specifications are subject

to change without prior notice.



—, 7B
FERG KRBT ER T, RMEIE G L. o KA A SO AT N 25 .
KEEIBERREL R SRR . Bk, RPECREAEA TS A GO T, AR SORY i IR AT b AT A8 eSO et AR
TEARATHE LT, KA B BN 7 T K, BARFIRER . B B Bl R 54T,  ToIRi it 2% s T i R 5] A
ASCRIIN L “DUIR” 324t BRAEEHMER D EME, BNAGASTRAERPE . TSR N B AT ST BB ER I AR, o L FE (AR 54
T P AN B R PR 3 P P AR UE o PR PR B AEAS TS 388 SN PR 17 O B A 3T B R AR SRS FRIBUR

R718UBD £ &— R HISMULE (15 LS N E)

=. fa
R718UBDZ & — & 51| NnetvoxJE T LoRaWANFF I B M f) ClassCRAY ] SZ Fr iR . CO2. Ealh. KA. B, TVOCHI 2R 4 A ) 2 Fh 20 AR F) e 45, 3f
75 LoRaWANMYL -

LoRa Lk Hi A
LoRa & — & Tz I B e R L 2R84 BoR, Ly A i i) 77 =CAH e HoAthid 3 77 XK n 7B ERE 2, ] ) 12 N T 2Rl & Bz B S5 R Bk WX TG 2%
WESER. gz R. EFEEME S, BRLH RS T S5E65E. BAERBUN RGBS, riae I mSsRr b

LoRaWAN:
LoRaWANE X 1 FH LoRa¥¥ A 1) iy B s AR RV, PRI 1 ASR] T S5 48 R0 I ¢ 2 8] ) ELIm FHEARE

R718UBD £ &— R A AR S U1 R R FR:

P e

WS (U;; ﬁ% DC i HyFEALTh RE CO2, 1A TH, 2 KR 3s), 3 MAEKAE, 540K 1ight,
6 182 TVOC, 7 4R% PM2. 5)

R718UBD C02

R718UBD1 C02, TH

R718UBD12 C02, TH, &3

R718UBD123 C02, TH, B3h, KAJE,

R718UBD23 C02, E3zh, KAk

R718UBD25 C02, &3h, light

R718UBD125 C02, TH ,EZh, light




R718UBD235 C02, &3, KAk, light
R718UBD1235 C02, TH, jE3)), KM, light
R718UBD126 €02, TH, ZE 3, TVOC

R718UBD1236 C02, TH, iE3), KM, TvVOC
R718UBD1256 C02, TH ,jEZh, light, TVOC
R718UBD12356 C02, TH, %3, K%, light, TVOC
R718UBD127 C02, TH, fEZ), PM2. 5

R718UBD1237 C02, TH, &3, K&, PM2.5
R718UBD12357 C02, TH, fE#l), KM, light, PM2.5
R718UBD1257 C02, TH ,EZh, light, PM2.5/10
R718UBD256 C02, 7E#, light, TVOC

R718UBD257 C02, 7EZf, light, PM2.5/10
R718UBD236 €02, =3, K=K, TVOC
R718UBD237 C02, =&, KL, PM2.5/10
R718UBD2356 C02, #E3#h, KM, light, TVOC
R718UBD2357 C02, Ea#h, KA H, light, PM2.5/10
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Report FCE M K IE I A 40

Min Interval Max Interval " N . R . |
v . EZ 3 Cixa s3] 1A 355 B A IE B BRE
(AL FD) (FRAL D)
10% reportcount/ 10% reportcount/ . N . N
N N 10s (ack=0) . 30s (ack=1 % Min FJ [A] Report Max K} [d] Report
30% reportcount 65535 30% reportcount 65535 s (ack=0) s (ack=1) & TTH] Repo 4 Max 18] Repo
Report JRAH =B
Device DeviceType | ReportType NetvoxPayLoadData
ALL )
) SoftwareVersion )
(according HardwareVersion DateCode Reserved(2Bytes,fixed
ALL . 0x00 (1Byte) Eg.0x0A—
devicetype V1.0 (1Byte) (4Bytes,eg 0x20170503) 0x00)
not FF) ’

Uplink: 01 BB 00 0a 04 20 23 08 31 00 00( L2 Fr_E3R Aifk)




Byte Value Attribute Result Resolution
Ist 01 Version 01 -
2nd BB DeviceType BB -
3rd 00 ReportType 00 -
4th 0A SoftwareVersion 0A -
Sth 04 HardwareVersion 04 -
6th~9th 20230831 DateCode 20230831 -
10th~11th 0000 Reserved - -
Report F#E 5
. DeviceTy | ReportT
Device NetvoxPayLoadData
pe ype
Temperature(Signed | Humidity(2Bytes, ShockEvent (1Byte,
0x01 perature(Sig dity(2By CO2(2Byte ,1ppm) (1Byt
2Bytes,unit:0.01°C) unit:0.01%) 0x00 NoShock,0x01 Shock)
0x02 AirPressure (4Bytes,unit:0.01hPa) illuminance (3Bytes,unit: 1 Lux)
PM2.5(2Bytes,Unit | PM10(2Bytes,Unit: )
0x03 TVOC(2Bytes,Unit:1ppb) Reserved(1Byte,fixed 0x00)
:1 ug/m?) lug/m®)
ThresholdAlarm(2Byte,
Bit0_Low Temperature Alarm,
Bitl High Temperature Alarm,
Bit2 Low Humidity Alarm,
Bit3_ High Humidity Alarm,
RT8UBD 1 BB Battery(1Byt Bit4_Low CO2Alarm,
¢, unit:0.1V) Bit5_High CO2Alarm,
Bit6_ Low AirPressure Alarm,
0x04 Bit7 High AirPressure Alarm, Reserved(5Bytes,fixed 0x00)
Bit8 Low illuminanceAlarm,
Bit9 High illuminance Alarm,
Bit10_Low PM2.5Alarm,
Bitll High PM2.5Alarm,
Bit12 Low PM10Alarm,
Bit13_High PM10Alarm,
Bitl4 Low TVOC Alarm,
Bitl5 High TVOC Alarm)
R718UBD12357 F 4R & m i :
FPort:6  Uplinkl: 01 BB 01 00 09 7A 15 1F 02 0C 01
Byte Value Attribute Result Resolution
Ist 01 Version 01 -
2nd BB DeviceType BB -
3rd 01 ReportType 01 -
4th 00 Battery 0 -
5th~6th | 097A Temperature 24.26°C 097A(HEX)=2426(DEC),2426*0.01°C=24.26°C
7th~8th | 151F Humidity 54.07% 151F(HEX)=5407(DEC),5407*0.01%=54.07%
9th~10th | 020C UBCO2 524ppm 020C(HEX)=524(DEC),524* lppm=524ppm
11th 01 InternalShockSensorUB true -
Uplink2: 01 BB 02 00 0001870F 000032
Byte Value Attribute Result Resolution
Ist 01 Version 01 -
2nd BB DeviceType BB -
3rd 02 ReportType 02 -




4th 00 Battery 0 -
5th~8th | 0001870F | AirPressure 1001.11hPa 0001870F(HEX)=100111(DEC),100111*0.01hPa=1001.11hPa
9th~11th | 000032 illuminance 50Lux 000032(HEX)=50(DEC),50*1 Lux=50Lux
Uplink3: 01 BB 0300 0011 0011 FFFF 00
Byte Value Attribute Result Resolution
Ist 01 Version 01 -
2nd BB DeviceType BB -
3rd 03 ReportType 03 -
4th 00 Battery 0 -
5th~6th 0011 PM2.5 17ug/m3 0011(HEX)=17(DEC),17*1ug/m3=17ug/m3
7th~8th 0011 PM10 17ug/m3 0011(HEX)=17(DEC),17*1ug/m3=17ug/m3
9th~10th FFFF TVOC/VOC NAppb FFFF(HEX)=-1(DEC),-1*1ppb=-1ppb
11th 00 Reserved -
Uplink4: 01 BB 04 00 00 00 00 00 00 00 00
Byte Value Attribute Result Resolution
Ist 01 Version 01 -
2nd BB DeviceType BB -
3rd 04 ReportType 04 -
4th 00 Battery 0 -
S5th~6th 0000 ThresholdAlarm NoAlarm -
7th~11th | 0000000000 illuminance 50Lux -
T AR sensor AL TUEHE N F
Report Fit & 7~ 11
FPort:7
ConfigReportReq 0x01 MinTime MaxTime Reserved
(2bytes Unit:s) (2bytes Unit:s) (2Bytes,Fixed 0x00)
ConfigReportRsp 0x81 Status
Reserved (8Bytes,Fixed 0x00)
(0x00 suBBess)
ReadConfigRepor 0x02 Reserved (9Bytes,Fixed 0x00)
tReq
ReadConfigRepor 0x82 MinTime MaxTime Reserved
tRsp (2bytes Unit:s) (2bytes Unit:s) (2Bytes,Fixed 0x00)
CalibrateCO2Req 0x03 CalibrateType(1Byte, ) ) Reserved
. CalibratePoint(2Bytes,Un .
0x01 TargetCalibrate, i (6Bytes,Fixed 0x00)
. it: 1ppm)
0x02_ZeroCalibrate, Onl lidi
nly valid in
R718UBD 0xBB 0x03_BackgroudCalibrate, Y )
X . targetCalibrateType
0x04 ABCCalibrate)
CalibrateCO2Rsp 0x83 Status
Reserved (8Bytes,Fixed 0x00)
(0x00 suBBess)
SetShockSensorSe ShockSensorSensitivity .
e 0x04 Reserved (8Bytes,Fixed 0x00)
nsitivityReq (1Byte )
SetShockSensorSe Status .
e 0x84 Reserved (8Bytes,Fixed 0x00)
nsitivityRsp (0x00_success)
GetShockSensorS .
. 0x05 Reserved (9Bytes,Fixed 0x00)
ensitivityReq
GetShockSensorS e .
o 0x85 ShockSensorSensitivity(1Byte ) Reserved (8Bytes,Fixed 0x00)
ensitivityRsp

(1) BB %522 MinTime = 300s. MaxTime = 900s




FPort:7 F47: 01BB012C03840000000000
WA IR [
FPort:7 E47:  81BB000000000000000000 CFit & k1))
81BB010000000000000000 (it & 2 %)
(2) A SE
FPort:7 F47:  02BB000000000000000000
WA IR [
FPort:7 _47: 82BB012C03840000000000 (4% 4R1ZS%0

(3) &H CO2 itk

FPort:7 F47:  03BB 01 03E8 000000000000 //i%#% Target-calibrations (7£ ELA1 CO2 A 1000ppm(#4< & 1] 176 )i AT A% 1)
03BB 02 0000000000000000 //i% 4% Zero-calibrations (££ CO2 ¥ JE A Oppm HIFREL HE4TR D
03BB 03 0000000000000000 //i%#¥ Background-calibrations (7§ Z/EFTE 2 S A E A5G, B 400ppm 9 FE Iy #EAT 127D
03BB 04 0000000000000000 //i%4¥ ABC-calibrations (V: JFHLBRIN ERCHE, BRUE 8 KA, LIRS A5 /D B R AL — O it

GERRLEF 2, DT RAE TR
WA IR [
FPort:7 47:  83BB000000000000000000 (FCE KLh) //BCHE %, (Target/Zero/Background/ABC-calibrations)
83BB010000000000000000 (Pt & M) //HGHESG, IR IAIF co2 {HANTE 1% 2536 A

(4) SetShockSensorSensitivityReq: (Hi & A 20 HE v 0x01~0x14, BN OxFF I 5K I Z 30 DI fe
FPort:7 F4T: 04BB0A0000000000000000
WA IR A
FPort:7 _F4T: 84BB000000000000000000 (%% 24 Z%0)

(5) GetShockSensorSensitivityReq:
FPort:7 F4T: 05BB000000000000000000
WA IR A
FPort:7 _F4T: 85BBOA0000000000000000 (%% 4 HiZ%0)

I8 FI R e B
FPort: 0xOE
o Sensor .
Description CmdID PayLoad(Fix =9 Bytes)
Type
Channel (1Byte) N . . .
. Multiplier(2bytes, | Divisor(2bytes,Unsign | DeltValue(2bytes,Sign Reserved
SetGlobalCalibrateReq 0x01 0 _Channell . i
~ Unsigned) ed) ed) (2Bytes,Fixed 0x00)
1_Channel2,etc
Channel (1Byte)
SetGlobalCalibrateRsp 0x81 0_Channell Status(1Byte,0x00_success) Reserved (7Bytes,Fixed 0x00)
See 1_Channel2,etc
below Channel (1Byte)
GetGlobalCalibrateReq 0x02 0_Channell Reserved (8Bytes,Fixed 0x00)
1 _Channel2,etc
Channel (1Byte) N . . .
. Multiplier(2bytes, | Divisor(2bytes,Unsign | DeltValue(2bytes,Sign Reserved
GetGlobalCalibrateRsp 0x82 0 _Channell . i
~ Unsigned) ed) ed) (2Bytes,Fixed 0x00)

1_Channel2,etc

ClearGlobalCalibrateReq 0x03 Reserved 10Bytes,Fixed 0x00)

ClearGlobalCalibrateRsp 0x83 Status(1Byte,0x00 success) Reserved (9Bytes,Fixed 0x00)

SensorType - byte (73:: £/ sensortypeX M [ £ #ichannel: CO2 = 0x00, PM2.5=0x01, PM10=0x02, temperature=0x03, humidity= 0x04,
light= 0x05, airpress = 0x06, tvoc = 0x07)
0x01 Temperature Sensor
0x02_ Humidity Sensor
0x03 Light Sensor
0x04 PM2.5 Sensor
0x06_CO2 Sensor
0x35_Air PressSensor
0x40 TVOC Sensor
SensorType = 0x06, channel = 0x00 (7¥: 1% &% 47( channel [ & 00)
B L3 cO2 JRUR1E N 500ppm, HBEHERE N 100ppm, L4 600ppm
SetGlobalCalibrateReq: ##EHE i 100ppm, Multiplier =0x0001, Divisor = 0x0001, DeltValue = 0x0064
N&: 0106000001 0001 0064 0000
&[El: 81 06 00 0000 0000 0000 0000

GetGlobalCalibrateReq:
Tk 0206 00 0000 0000 0000 0000
IR[Al: 82 06 00 0001 0001 0064 0000



% 4k cO2 RGN 500ppm, BHEN /> 100ppm, 4 400ppm
SetGlobalCalibrateReq: % #EJ# /> 100ppm, Multiplier =0x0001, Divisor = 0x0001, DeltValue = 0xFF9C
T&: 0106000001 0001 FFOC 0000
&[Al: 81 06 00 0000 0000 0000 0000

GetGlobalCalibrateReq:

T&: 0206 00 0000 0000 0000 0000
IR[H]: 82 06 00 0001 0001 FF9C 0000

TAEREEE:  EIEE Y 500ppm

ClearGlobalCalibrateReq:

T&: 03 0000 0000 0000 0000 0000
IR[H]: 83 0000 0000 0000 0000 0000

Set/GetSensorAlarmThresholdCmd

Fport:0x10
CmdDescript CmdID Payload(10Bytes)
mdDescriptor ayloa es
P (Byte) y yt
SensorType(1Byte,
0x00_Disable ALL SensorthresholdSet
0x01_ Temperature,
0x02_Humidity,
0x03_CO2, SensorHighThreshold(4Byt | SensorLowThreshold(4By
Channel(1Byte, ; . .
0x04 AirPressure, es,Unit:same as reportdata tes,Unit:same as
SetSensorAlarmTh 0x00_Channell, - . ) )
0x01 0x05_illuminance, in fport6, reportdata in fport6,
resholdReq 0x01 Chanel2, - . )
- 0x06_PM2.5, OXfttfttft DISALBLErHig | OXfttftfff DISALBLErHi
0x02_Channel3,etc) - - -
0x07_PM10, hThreshold) ghThreshold)
0x08 TVOC,
0x09_HCHO,
0x0A O3
0x0B_CO,
SetSensorAlarmTh Status .
0x81 Reserved (9Bytes,Fixed 0x00)
resholdRsp (0x00_success)
Channel(1Byte, SensorType
GetSensorAlarmTh 0x00_Channell, (1Byte,Same as the .
0x02 Reserved (8Bytes,Fixed 0x00)
resholdReq 0x01_Chanel2, SetSensorAlarmThresholdReq’s
0x02_Channel3,etc) SensorType)
SensorHighThreshold(4Byt | SensorLowThreshold(4By
Channel(1Byte, SensorType . .
es,Unit:same as reportdata tes,Unit:same as
GetSensorAlarmTh 0x00 Channell, (1Byte,Same as the . .
0x82 - in fporto, reportdata in fport6,
resholdRsp 0x01_Chanel2, SetSensorAlarmThresholdReq’s ) .
- OXffftfftf DISALBLErHig | OXfftfffff DISALBLErHi
0x02_Channel3,etc) SensorType)
hThreshold) ghThreshold)

R718UBB R4 E channel BRIAY 0; AL B0 BRI (B 27%):
fic & temperature [¥] HighThreshold 24 40.05°C, LowThreshold 4 10.05°C
SetSensorAlarmThresholdReq: 2475 &Kl 1)L = HighThreshold/{k § LowThreshold B X7 (185 24 & 1, 3 reporttype = 0x04 [11 %045 £
T&: 010001 00000FAS5 000003ED

iz [E]: 8100 01 00 0000 0000 0000 0000

GetSensorAlarmThresholdReq:

T &: 020001 0000000000000000

IR [H]: 8200 01 00000FA5 000003ED

THERITH sensor BE KRB : ARFR T H 5 & (K SensorType & 0)

T &: 0100 00 0000000000000000
IR[H]: 8100 00 0000000000000000

NetvoxLoRaWANRejoin fit & =i

Fport:0x20
CmdDescriptor CmdID(1Byte) Payload(5Bytes)
RejoinCheckPeriod(4Bytes,Unit:1s RejoinThreshold(1Byte)
SetNetvoxLoRaWANRejoinReq 0x01 O0XFFFFFFFF Disable
NetvoxLoRaWANRejoinFunction)
SetNetvoxLoRaWANRejoinRsp 0x81 Status(1Byte,0x00 success) Reserved (4Bytes,Fixed 0x00)
GetNetvoxLoRaWANRejoinReq 0x02 Reserved (5Bytes,Fixed 0x00)
GetNetvoxLoRaWANRejoinRsp 0x82 RejoinCheckPeriod(4Bytes,Unit:1s) ‘ RejoinThreshold(1Byte)

Difetvii: W& 8 RejoinCheckPeriod 24T LinkCheck Al % 4% i@ 5 1510, *4#iid RejoinThreshold X linkcheck #% [7 W 15 £ J5 21 2 i1 )

e 2 i ] -

1.AC & % % Z % RejoinCheckPeriod = 60min. RejoinThreshold = 3 X




F47:  0100000E1003
B IR

810000000000 (it & A%Ih)
810100000000 (it & 20

2 HL A4 M T 24U RejoinCheckPeriod « RejoinThreshold

ik

T47: 020000000000
B IR [A]

8200000E1003 (RejoinCheckPeriod = 60min. RejoinThreshold =3 /X)

LA T EORPA M I ThEe, ¥ RejoinCheckPeriod it & i 0XFFFFFFFF R T]
2R WE IR R — IR E
3T ERREIR N HER, HH) T BRIA RejoinCheckPeriod 24 2 /M, RejoinThreshold 4 3
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® fLJRESRE A WL CRASEERRI I ERRTD ek 2. BoRHm R

o AHEUHAPRHERI TVE R IAL B, AU S B B, W ERORAE RESENIREUK b ISR TE . 4T KAL) FEU A RS
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3. CO2 fRIREIRHE T UL A :

Target Calibration

Target concentration calibration assumes that sensor is put into a target environment with a known CO;z concentration.
A target concentration value must be written to Target calibration register.

Zero Calibration

Zero-calibrations are the most accurate recalibration routine and are not at all affected performance-wise by having an
available pressure sensor on host for accurate pressure-compensated references.

A zero-ppm environment is most easily created by flushing the optical cell of the sensor module and filling up an
encapsulating enclosure with nitrogen gas, Nz, displacing all previous air volume concentrations. Another less reliable
or accurate zero reference point can be created by scrubbing an airflow using e.g. Soda lime.

Background Calibration

A “fresh air” baseline environment is by default 400 ppm at normal ambient atmospheric pressure by sea level. It can
be referenced in a crude way by placing the sensor in direct proximity to outdoor air, free of combustion sources and
human presence, preferably during either by open window or fresh air inlets or similar. Calibration gas by exactly
400ppm can be purchased and used.



ABC Calibration

The Automatic Baseline Correction algorithm is a proprietary Senseair method for referencing to “fresh air” as the
lowest, but required stable, CO2-equivalent internal signal the sensor has measured during a set time period. This
time period by default is 180hrs and can be changed by the host, it's recommended to be something like an 8 day
period as to catch low-occupancy and other lower-emission time periods and favourable outdoor wind-directions and
similar which can plausibly and routinely expose the sensor to the most true fresh air environment.

If such an environment can never be expected to occur, either by sensor locality or ever-presence of CO2 emission
sources, or exposure to even lower concentrations than the natural fresh air baseline, then ABC recalibration can’t be
used.

In each new measurement period, the sensor will compare it to the stored one at the ABC parameters registers, and if

new values show a lower CO2-equivalent raw signal while also in a stable environment, the reference is updated with
these new values.

The ABC algorithm also has a limit on how much it is allowed to change the baseline correction offset with, per each
ABC cycle, meaning that self-calibrating to adjust to bigger drifts or signal changes may take more than one ABC

cycle.
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