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Report xR
Device | DeviceType | ReportType NetvoxPayLoadData
ALL i
) SoftwareVersion )
(according HardwareVersion DateCode Reserved(2Bytes,fixed
ALL i 0x00 (1Byte) Eg.0x0A—
devicetype V10 (1Byte) (4Bytes,eg 0x20170503) 0x00)
not FF) ’
Uplink: 01 A0 00 0a 01 20 23 07 03 00 00( AR5 _E3R i)
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 00 ReportType 00
4th 0A Software Version 0A
Sth 01 HardwareVersion 01
6th~9th 20230703 DateCode 20230703
10th~11th 0000 Reserved -
Report 3R]
7#: 1.When Battery is 0x00,it represet is powered by DC/AC powersource
. Device | Report
Device NetvoxPayLoadData
Type Type
0x01 Battery Temperature(Signed2 Humidity CO2 Occupy
X
(1Byte, unit:0.1V) Bytes,unit:0.01°C) | (2Bytes,unit:0.01%) | (2Byte,lppm) | (1Byte 0:Un Occupy 1: Occupy)
Batt
0x02 e e-ry AirPressure (4Bytes,unit:0.01hPa) illuminance (3Bytes,unit: 1 Lux)
(1Byte, unit:0.1V)
Battery(1Byte, ) PM10(2Bytes,Un )
0x03 . PM2.5(2Bytes,Unit:1 ug/m?) . TVOC(3Bytes,Unit:1ppb)
unit:0.1V) it: lug/m?)
Battery(1Byte, HCHO(2Bytes,unit: | O3(2Bytes,unit:0.1 CO(2Bytes,unit:
0x04 attery(1Byte (2Bytes.uni (2Bytes,unit:0.Ip (@Bytes.unit: | ¢ eserved(1Byte.fixed 0x00)
unit:0.1V) Ippb) pm) 0.1ppm)
ThresholdAlarm(4Bytes,
Bit0:TemperatureHighThresholdAlarm,
RA0SD 0x A0 Bitl: TemperatureLowThresholdAlarm,
Bit2:HumidityHighThresholdAlarm,
Bit3: HumidityLowThresholdAlarm,
Bit4:CO2HighThresholdAlarm,
0x05 Battery(1Byte, Bit5:CO2LowThresholdAlarm, Reserved
x unit:0.1V) Bit6: AirPressure HighThresholdAlarm, (3Byte,fixed 0x00)
Bit7: AirPressure LowThresholdAlarm,
Bit8: illuminanceHighThresholdAlarm,
Bit9: illuminanceLowThresholdAlarm,
Bit10: PM2.5HighThresholdAlarm,
Bitl1l: PM2.5LowThresholdAlarm,
Bit12: PM10HighThresholdAlarm,
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Bitl13: PM10LowThresholdAlarm,

Bit14: TVOCHighThresholdAlarm,
Bitl5: TVOCLowThresholdAlarm,
Bit16: HCHOHighThresholdAlarm,
Bit17: HCHOLowThresholdAlarm,

Bit18:03HighThresholdAlarm,
Bit19: O3LowThresholdAlarm,
Bit20:COHighThresholdAlarm,
Bit21: COLowThresholdAlarm,

Bit22:H2SHighThresholdAlarm,
Bit23:H2SLowThresholdAlarm,
Bit24:NH3HighThresholdAlarm,
Bit25:NH3LowThresholdAlarm,

Bit22-31:Reserved)

Battery(1Byte, . .
0x06 £0.1V) H2S(2Bytes,Unit:0.01ppm) NH3(2Bytes,Unit:0.01ppm) Reserved(3Byte,fixed 0x00)
unit:0.
RAO8D report 7~ fi]:  FPort:6
Uplink1: 01 A0 010009 7A 15 1F 02 0C 01
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 01 ReportType 01
4th 00 Battery 0.0
5th~6th 097A Temperature 24.26°C
7th~8th 151F Humidity 54.07%
9th~10th 020C CcO2 524ppm
11th 01 Occupy Occupy
Uplink2: 01 A0 0200 0001870F 000032
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 02 ReportType 02
4th 00 Battery 0.0
5th~8th 0001870F AirPressure 1001.11hPa
9th~11th 000032 illuminance 50Lux
Uplink3: 01 A0 03 00 FFFF FFFF 000007
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 03 ReportType 03
4th 00 Battery 0.0
5th~6th FFFF PM2.5 NAug/m3
7th~8th FFFF PM10 NAug/m3
9th~11th | 000007 TVOC/VOC 7ppb
Uplink4: 01 A0 04 00 000A FFFF FFFF 00
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0




3rd 04 ReportType 04
4th 00 Battery 0.0
5th~6th 000A HCHO 10ppb
7th~8th | FFFF 03 FFFF(NA)
9th~10th FFFF CcO FFFF(NA)
11th 00 Reserved -
Uplink5: 01 A0 0500 00000001 000000
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 05 ReportType 05
4th 00 Battery 0.0
5th~8th | 00000001 | ThresholdAlarm temperature_high threshold alarm
9th~11th | 000000 Reserved -
Uplink6: 01 A0 06 00 0003 0000 000000
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 06 ReportType 06
4th 00 Battery 0.0
5th~6th 0003 H2S 0.03ppm
7th~8th 0000 NH3 0.00ppm
9th~11th | 000000 Reserved -
TE: ASCRE sensor ML TEFE sensor i (F £ iR: FUHE N4 FF
Report i & 7R 4
FPort:7
ConfigReportReq 0x01 MinTime MaxTime Reserved
(2bytes Unit:s) (2bytes Unit:s) (2Bytes,Fixed 0x00)
ConfigReportR: 0x81 Stat
ONHERCPOTLESP X ats Reserved (8Bytes,Fixed 0x00)
(0x00_suAOess)
ReadConfigRepor 0x02 Reserved (9Bytes,Fixed 0x00)
tReq
ReadConfigRepor 0x82 MinTime MaxTime Reserved
tRsp (2bytes Unit:s) (2bytes Unit:s) (2Bytes,Fixed 0x00)
CalibrateCO2R 0x03 CalibrateType(1Byte, ) ) R d
anbrate . X alibrateType( . yte CalibratePoint(2Bytes,U esc?rve
0x01 TargetCalibrate, ) (6Bytes,Fixed 0x00)
N . nit:1ppm)
0x02 ZeroCalibrate, .
- . Only valid in
RAO08D 0xA0 0x03_BackgroudCalibrate, .
. targetCalibrateType
0x04 ABCCalibrate)
CalibrateCO2Rsp 0x83 Status .
Reserved (8Bytes,Fixed 0x00)
(0x00_suAOess)
SetIRDisableTIme . ) . IRDectionTime .
0x04 IRDisableTime(2bytes Unit:s) . Reserved (5Bytes,Fixed 0x00)
Req (2bytes Unit:s)
SetIRDisableTIme )
R 0x84 Status(0x00_success) Reserved (8Bytes,Fixed 0x00)
Sp
GetIRDisableTIm .
0x05 Reserved (9Bytes,Fixed 0x00)
eReq
GetIRDisableTIm . ) . IRDectionTime .
0x85 IRDisableTime(2bytes Unit:s) . Reserved (5Bytes,Fixed 0x00)
eRsp (2bytes Unit:s)




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

FPort:7 F4T: 01A0038403840000000000
& SUAEF
FPort:7 F4T: 81A0000000000000000000 (& pIh)

81A0010000000000000000 (it & 2 %)

(2) EREESH
FPort:7 F47:
WA IR A

FPort:7 F4T: 82A0038403840000000000 (%% 24 Z%0)

02A0000000000000000000

(3) WH CO2 Kl

FPort:7 F47:  03A001 03ES 000000000000 //i% 4% Target-calibrations (£ V%1 CO2 ¥R JE A 1000ppm (& /& AT 48 )i 3R 4742 1)
03A0 02 0000000000000000 //i% 4% Zero-calibrations (£E CO2 ¥ JE A Oppm HIFREL HEATRL D
03A0 03 0000000000000000 //i%F¥ Background-calibrations (75 E/EFf 25 b (1R e 2858, BRI 400ppm (9 FE I EAT A1)
03A0 04 0000000000000000 //1%+¥ ABC-calibrations (V: FFHLERIN EARHE, BRHE 8 KA, ARIRISLATE /DR — O i
GEXRED B2SH, DUE TR TR
WA IR [
FPort:7 47:  83A0000000000000000000 (it & %Ih) /I E lEl, (Target/Zero/Background/ABC-calibrations)

83A0010000000000000000 (¢ & M) /)G, IR IBI co2 HANE R ZVE N
(4) SetIRDisableTImeReq:
FPort:7 N47: 04A0001E012C0000000000
WA IR A
FPort:7 _F4T: 84A0000000000000000000 (%% 24T Z%0)

(5) GetIRDisableTImeReq:

FPort:7 F47: 05A0000000000000000000
BEAGIR [] :
FPort:7 _F47: 85A0001E012C0000000000 (% 4HiZ%0D

ReadBackUpData
FPort:12
Description CmdID PayLoad
ReadBackUpDataReq 0x01 Index(1Byte)
ReadBackUpDataRspW
. 0x81 None
ithOutData
Temperature o Occupy . )
ReadBackUpDataRspW ) Humidity CO2 illuminance
) 0x91 (Signed2Bytes, ) (1Byte 0:Un Occupy i
ithDataBlock i (2Bytes,unit:0.01%) (2Byte ,1ppm) (3Bytes,unit:1Lux)
unit:0.01°C) 1: Occupy)
ReadBackUpDataRspW ) ) TVOC
. 0x92 AirPressure (4Bytes,unit:0.01hPa) . Reserved(3Bytes,fixed 0x00)
ithDataBlock (3Bytes,Unit: 1ppb)
ReadBackUpDataRspW PM2.5(2Bytes,U PM10 HCHO 03 )
] 0x93 ] ] ) ) CO(2Bytes,unit:0.1ppm)
ithDataBlock nit:1 ug/m?) (2Bytes,Unit:1ug/m®) | (2Bytes,unit:1ppb) | (2Bytes,unit:0.1ppm)
H2S NH3
ReadBackUpDataRspW ) )
. 0x94 (2Bytes,unit:0.01 | (2Bytes,,unit:0.01pp Reserved(6Bytes,fixed 0x00)
ithDataBlock ) )
ppm m

TE: SCRpfol FaREY 15 A &0, SREGEE R A (U HES%)
Uplink1: 910999 15bd 01 80 01 00 00 2¢

Byte Value Attribute Result Resolution
Ist 91 CmdID 91 -
2nd~3rd 0999 Temperaturel | 24.57°C 0999(HEX)=2457(DEC),2457*0.01°C=24.57°C
4th~5th 15BD Humidity 55.65% 15BD(HEX)=5565(DEC),5565%0.01%=55.65%
6th~7th 0180 COo2 384ppm 0180(HEX)=384(DEC),384*1 ppm=384ppm
8th 01 Occupy Occupy -
9th~11th 00002E illuminancel 46Lux 00002E(HEX)=46(DEC),46* 1 Lux=46Lux
Uplink2: 92 00 01 8c 4a 00 00 07 00 00 00
Byte Value Attribute Result Resolution
Ist 92 CmdID 92 -
2nd~5th | 00018C4A | AirPressure | 1014.50hPa | 00018C4A(HEX)=101450(DEC),101450*0.01hPa=1014.50hPa
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6th~8th 000007 TVOC Tppb 000007(HEX)=7(DEC),7*1ppb=7ppb
9th~11th 000000 Reserved - -
Uplink3: 93 ff ff ff ff {f ff 00 00 ff {ff
Byte Value Attribute Result Resolution
Ist 93 CmdID 93 -
2nd~3rd FFFF PM2.5 FFFF(NA) -
4th~5th FFFF PM10 FFFF(NA) -
6th~7th FFFF HCHO FFFF(NA) -
8th~9th 0000 03 0.0ppm 0000(HEX)=0(DEC),0*0.1ppm=0.0ppm
10th~11th FFFF CcoO FFFF(NA) -
Uplink4: 94 00 01 00 00 00 00 00 00 00 00
Byte Value Attribute Result Resolution
Ist 94 CmdID 94 -
2nd~3rd 0001 H2S 0.01ppm -
4th~5th 0000 NH3 Oppm -
6th~11th | 000000000000 | Reserved - -
18 A HE RS Bl
FPort: 0x0E
o Sensor _
Description CmdID PayLoad(Fix =9 Bytes)
Type
Channel (1Byte) o . Reserved
. Multiplier Divisor DeltValue ]
SetGlobalCalibrateReq 0x01 0_Channell . . . (2Bytes,Fixed
(2bytes,Unsigned) (2bytes,Unsigned) | (2bytes,Signed)
1_Channel2,etc 0x00)
Channel (1Byte) Staty
atus
SetGlobalCalibrateRsp 0x81 0_Channell Reserved (7Bytes,Fixed 0x00)
(1Byte,0x00_success)
See 1_Channel2,etc
below Channel (1Byte)
GetGlobalCalibrateReq 0x02 0_Channell Reserved (8Bytes,Fixed 0x00)
1_Channel2,etc
Channel (1Byte) o o
. Multiplier Divisor DeltValue Reserved
GetGlobalCalibrateRsp 0x82 0 Channell . . . .
~ (2bytes,Unsigned) (2bytes,Unsigned) | (2bytes,Signed) | (2Bytes,Fixed 0x00)
1 _Channel?2,etc
ClearGlobalCalibrateReq | 0x03 Reserved 10Bytes,Fixed 0x00)
ClearGlobalCalibrateRsp 0x83 Status(1Byte,0x00_success) Reserved (9Bytes,Fixed 0x00)

SensorType - byte (7: %/ sensortypeXt M [FJF: #fchannel: CO2 = 0x00, temperature = 0x01, humidity= 0x02, light=0x03, airpress = 0x04)
0x01 Temperature Sensor,
0x02 Humidity Sensor,
0x03 Light Sensor,
0x06_CO2 Sensor,
0x35_Air PressSensor
SensorType = 0x06, channel = 0x00 (7£: %% #2471 channel [ 2 {E 00)
R Bk CO2 JE4R{E N 500ppm, AZHESE I 100ppm, 44 600ppm
SetGlobalCalibrateReq: FZ#EHE I 100ppm, Multiplier =0x0001, Divisor = 0x0001, DeltValue = 0x0064
T&: 0106000001 0001 0064 0000
iz [\]: 81 06 00 0000 0000 0000 0000

GetGlobalCalibrateReq:

R&: 0206 000000 0000 0000 0000

IR [E]: 8206 00 0001 0001 0064 0000

R Bk CO2 JE4R{E N 500ppm, A HEN /> 100ppm, 34 400ppm

SetGlobalCalibrateReq: 1 #EJi#/> 100ppm, Multiplier =0x0001, Divisor = 0x0001, DeltValue = 0xFF9C
T&: 0106000001 0001 FF9C 0000

IR\ 8106 00 0000 0000 0000 0000



GetGlobalCalibrateReq:
T&: 0206 00 0000 0000 0000 0000
R[Al: 82 06 00 0001 0001 FF9C 0000

TERAHENE:  EAREKE DN 500ppm
ClearGlobalCalibrateReq:

T&: 03 0000 0000 0000 0000 0000
I&[Al: 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,
0x04_AirPressure, SensorHighThreshold(4Byt | SensorLowThreshold(4By
Channel(1Byte, ] . . .
0x05 illuminance, es,Unit:same as reportdata tes,Unit:same as
SetSensorAlarmTh 0x00_Channell, - ) )
0x01 0x06 PM2.5, in fport6, reportdata in fport6,
resholdReq 0x01 Chanel2, - . )
- 0x07_PM10, OXfttftfft DISALBLErHig | OXfttftfff DISALBLErHi
0x02_Channel3,etc) - - -
0x08 TVOC, hThreshold) ghThreshold)
0x09 HCHO,
0x0A O3
0x0B_CO,
0x17_H2S,
0X18 NHS3,
SetSensorAlarmTh Status )
0x81 Reserved (9Bytes,Fixed 0x00)
resholdRsp (0x00_success)
Channel(1Byte, SensorType
GetSensorAlarmTh 0x00 Channell, (1Byte,Same as the )
0x02 - Reserved (10Bytes,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 fport6, reportdata in fport6,
resholdRsp 0x01_Chanel2, SetSensorAlarmThresholdReq’s . .
OXfttfttff DISALBLErHig | OXfftftfff DISALBLErHi
0x02_Channel3,etc) SensorType) - -
hThreshold) ghThreshold)

RA08 R FIECE channel BRIAA 0; L B IR BE S (E555).
Bt & temperature [#] HighThreshold 24 40.05°C, LowThreshold >4 10.05°C

SetSensorAlarmThresholdReq: 4% #& fa il /¥ B2 =5 T~ HighThreshold/{[X T- LowThreshold B % 87 (1) 2 2407 5 1, Ei reporttype = 0x05 %04 €L

R 010001 00000FA5 000003ED

iR [E: 8100 01 00 0000 0000 0000 0000
GetSensorAlarmThresholdReq:

R 0200 01 0000000000000000

iZ[A]: 8200 01 00000FAS5 000003ED

TEBRFTA sensor BCE WIBIME: ERRFTA & & (K SensorType & 0)
R A&: 0100 00 0000000000000000

iZ[A]: 8100 00 0000000000000000

NetvoxLoRaWANRejoin fit & 7= fl

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)

Thfg i :

%% Ji ] RejoinCheckPeriod 247 LinkCheck Fill [P 4% 18 (5 15, 4#id RejoinThreshold X linkcheck #B95% [] 815 £ J& 1 2 i K]
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(W= RUELR
1.0 B % % 2% RejoinCheckPeriod = 60min. RejoinThreshold = 3 X
T4T: 0100000E1003
&= sUACIF
810000000000 (Mt &)
810100000000 CFic. & M0
2. HU% & 24 HT S 40 RejoinCheckPeriod « RejoinThreshold
T4T: 020000000000
&= sUACIF
8200000E1003 (RejoinCheckPeriod = 60min. RejoinThreshold =3 /%)
BrE: LA TREXRABMNINMIhAE, # RejoinCheckPeriod fit & il OXFFFFFFFF R[]
2ARE W) WE IR ARG — IR E
3BT ERRR TR, ) BRIA RejoinCheckPeriod S 2 /MiF, RejoinThreshold 4 3

IS~ BREEFE
P2 R IR KB SR AT B KA K S, RCABE I KRS THVAREERS, 260 TRIEERESHIE.
CO2 f&REIRHE T UL B -

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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R BEAN R ITA T 2M /=5, R/NOER .. T BCH S BhiEA s R ME IR S
o PRIFRA TR WK, IBAMEFBIASUK S H T RES AN VI, b2k, R
WA IR, T H TR T .
o RNEAEA KA BUGONE P 5 {58 FH BAF . XA SRR & 1 mT PR R A T LA
o ANEAFAEE AR . SRS AR TR A AR A SR, i — L DR AR TR B AL
o AEAPBAEE AT . B0 SR = R, AT, X2 BN R .
o AEYIR. T BRSNS o B A 2 BRI P B AR B ORE B A5 K
o AEFRZIEALESG . I5 0 BRGNS .
o AEHBURNRTE . BRER SR v YR B H FHZE ) AT 520 IE AR
s BV EIBIEA K, DA FIBARNE . 2R I A T RE R E .
FIRFTA @R S T B AN I . RS AR IE R TAE,
TR Fk B R B AR Sl (RSB WA A T 445
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