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B W B 0 LR SR KGR, IR R K& — 2R Report, SRJA EARBEE A

(E: 1L.Z2E&EEE 2 m AR BRIAN 10s, ack= 0x01 24 30s;
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T2 HPIRAS . $25/PIR fi A J5 SR BB I il 7 e
(FE: Z4BdREZ M REE R BRI 10s, ack=0x01 i A 30s)

BKRERWT:
AIR TEMF' Co2 LIEHT TVIJE HCHO H25
PFM PFB FPB

35.5 18888 57000 00000C 2|]|][|

HUMIDITY  PM 25 PMID  FRESSURE
pg/m3 pg/m3 hFa FFM

225 /6 a0l 10000 3.0

v PUSERRERRAENUHE, XN sensor LT,
W& T BT sensor BT IR, RERIZEE/PIR fil 5 B report Ji AR ER 2 Ml Hr — R S
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e 10%
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L RIEHR R G A KA R R 2
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2. P UKz fd A TR B R RD 20K T 3s, /NT 3s TEahfEEs
3. TVOC a2 % 15

1 B (Very Good) : <150  ppb;
2 4f  (Good) : 150-500 ppb;
3 J1%% (Medium)  : 500-1500 ppb:;
4 %  (Poor) : 1500-5000 ppbs;
5 ez (Bad) : >5000  ppb.

s EIREEARENT S Netvox LoraWAN Application Command (A4 http://www. netvox. com. cn:8888/page/index #&

2\

BORESH I, N R R E N4 FF, SoRBEX g RNy ¢

SELCO2 HHmiEA, Ll e M CO2 A — B E FENLZE S BRI, T EDET R e, FAA R 3C

LM

Report FCE M K IE I A 40

Min Interval (B4 :FP) Max Interval (BAA7: D) 00 18] [ Report J&

180765535 180765535 % Mint ime A& et PR 8 %E 4% Min 15 1] Report, 75 I4% Max i [] Report
Report R AR5
Device | DeviceType | ReportType NetvoxPayLoadData
ALL .
) SoftwareVersion )
(according HardwareVersion DateCode Reserved(2Bytes,fixed
ALL ) 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( DA SRR _E3R i)
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 00 ReportType 00
4th 0A SoftwareVersion 0A
Sth 01 HardwareVersion 01
6th~9th 20230703 DateCode 20230703
10th~11th 0000 Reserved




Report $#E7=5)
vE: Battery = (Battery&0x7F)*0.1v, Low pressure is represented When the bit7 of the Battery is 1
. R Battery = 0x9F, (the bit7 is 1,represent low battery), SZFr Battery = 0x9F & 0x7F = 0x1F = 31 = 31%0.1=3.1v

Battery Voltage

Bit

716 |54 |3]|2|1

Battery (Bin)

1170|0121 ;1 |1]|1

9 F
Battery (Hex)
1 F
Battery (Dec) 31
31*0.1=3.1V
. Device | Report
Device NetvoxPayLoadData
Type Type
0x01 Battery Temperature(Signed2 Humidity CcO2 Occupy
(1Byte, unit:0.1V) Bytes,unit:0.01°C) | (2Bytes,unit:0.01%) (2Byte ,1ppm) (1Byte 0:Un Occupy 1: Occupy)
Battery . ) . . .
0x02 . AirPressure (4Bytes,unit:0.01hPa) illuminance (3Bytes,unit: 1 Lux)
(1Byte, unit:0.1V)
Battery(1Byte, ) PM10(2Bytes,Unit )
0x03 . PM2.5(2Bytes,Unit:1 ug/m?) TVOC(3Bytes,Unit:1ppb)
unit:0.1V) : lug/m?)
ThresholdAlarm(4Bytes,
Bit0:TemperatureHighThresholdAlarm,
Bitl: TemperatureLowThresholdAlarm,
Bit2:HumidityHighThresholdAlarm,
Bit3: HumidityLowThresholdAlarm,
Bit4:CO2HighThresholdAlarm,
Bit5:CO2LowThresholdAlarm,
Bit6: AirPressure HighThresholdAlarm,
Bit7: AirPressure LowThresholdAlarm,
Bit8: illuminanceHighThresholdAlarm,
RAOSB 0x A0 Bit9: illuminanceLowThresholdAlarm,
Bit10: PM2.5HighThresholdAlarm,
Bitl1: PM2.5LowThresholdAlarm,
005 Battery(1Byte, Bit12: PM10HighThresholdAlarm, Reserved
unit:0.1V) Bit13: PM10LowThresholdAlarm, (3Byte,fixed 0x00)
Bit14: TVOCHighThresholdAlarm,
Bitl15: TVOCLowThresholdAlarm,
Bit16: HCHOHighThresholdAlarm,
Bitl7: HCHOLowThresholdAlarm,
Bit18:03HighThresholdAlarm,
Bit19: O3LowThresholdAlarm,
Bit20:COHighThresholdAlarm,
Bit21: COLowThresholdAlarm,
Bit22:H2SHighThresholdAlarm,
Bit23:H2SLowThresholdAlarm,
Bit24:NH3HighThresholdAlarm,
Bit25:NH3LowThresholdAlarm,
Bit26-31:Reserved)
Battery(1Byte, . .
0x06 nit0.1V) H2S(2Bytes,Unit:0.01ppm) NH3(2Bytes,Unit:0.01ppm) Reserved(3Byte,fixed 0x00)
RAOSB report 7515 : FPort:6
Uplinkl: 01 A0 01 9F 09 7A 15 1F 02 0C 01
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 01 ReportType 01
4th 9F Battery 3.1v(low battery)
S5th~6th 097A Temperature 24.26°C
7th~8th I51F Humidity 54.07%
9th~10th 020C CcO2 524ppm
11th 01 Occupy Occupy




Uplink2: 01 A0 02 9F 0001870F 000032
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 02 ReportType 02
4th OF Battery 3.1v(low battery)
5th~8th 0001870F AirPressure 1001.11hPa
9th~11th 000032 illuminance 50Lux
Uplink3: 01 A0 03 9F FFFF FFFF 000007
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 03 ReportType 03
4th 9F Battery 3.1v(low battery)
5th~6th FFFF PM2.5 NAug/m3
7th~8th FFFF PM10 NAug/m3
9th~11th | 000007 TVOC/VOC Tppb
Uplink5: 01 A0 05 9F 00000001 000000
Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 05 ReportType 05
4th 9F Battery 3.1v(low battery)
5th~8th | 00000001 | ThresholdAlarm temperature_high threshold alarm
9th~11th | 000000 Reserved -

Uplink6: 01 A0 06 9F

0003 0000 000000

Byte Value Attribute Result
Ist 01 Version 01
2nd A0 DeviceType A0
3rd 06 ReportType 06
4th 9F Battery 3.1v(low battery)
5th~6th 0003 H2S 0.03ppm
7th~8th 0000 NH3 0.00ppm
9th~11th | 000000 Reserved -

T ASCFFR sensor Al IIELE sensor I E 1% B4 N4 FF

Report Fi & 7~ 1
FPort:7
ConfigReportReq 0x01 MinTime MaxTime Reserved
(2bytes Unit:s) (2bytes Unit:s) (2Bytes,Fixed 0x00)
ConfigReportRsp RAOS8 0x81 0xA0 Status )
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)
CalibrateCO2Req 0x03 CalibrateType(1Byte, ) ) Reserved
. CalibratePoint(2Bytes,U .
0x01 TargetCalibrate, ) (6Bytes,Fixed 0x00)
. nit:1ppm)
0x02 ZeroCalibrate, .
- . Only valid in
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) B HE %% 2% MinTime = 1800s. MaxTime = 1800s

FPort:7 F4T: 01A0070807080000000000
BEAIR [A] :
FPort:7 F4T: 81A0000000000000000000 (it & pIh)

81A0010000000000000000 (Fr & 240
(2) EHESESH

FPort:7 TF47: 02A0000000000000000000
WA IR A
FPort:7 _F4T: 82A0070807080000000000 (4% 4HIZS%0)

(3) &HE CO2 Ktk

FPort:7 F47:  03A001 03E8 000000000000 //i%+% Target-calibrations (£ V%1 CO2 ¥R JE A 1000ppm (& /& AT 448 )i 3E 4742 1)
03A0 02 0000000000000000 //i% 4% Zero-calibrations (£E CO2 ¥ JE A Oppm HIFREL HE4TR D
03A0 03 0000000000000000 //i%F¥ Background-calibrations (75 E/EFif 25 (1A e A58, RBI 400ppm (94 FE I JEAT A1)
03A0 04 0000000000000000 //1%+¥ ABC-calibrations (V: FFHLERIN EHARHE, BRHE 8 KA, ARIRISUATE /DR — O i
GEXRE B2SH, DUE TR TR
&SGR
FPort:7 247:  83A0000000000000000000 (it & &Ih) /& lIl, (Target/Zero/Background/ABC-calibrations)

83A0010000000000000000 (FlE M) /ASHEG, IR[AIFK] co2 EASTE 1 2 30 B N

(4) SetIRDisableTImeReq:

FPort:7 TF47: 04A0001E012C0000000000
WA IR A
FPort:7 _F4T: 84A0000000000000000000 (45 4HTZS%0)

(5) GetIRDisableTImeReq:

FPort:7 F47: 05A0000000000000000000
BRI [
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 .
ithDataBlock . (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)




ReadBackUpDataRspW
ithDataBlock

0x94

H2S NH3
(2Bytes,unit:0.01 | (2Bytes,,unit:0.01pp
ppm) m)

Reserved(6Bytes,fixed 0x00)

T SCRpRGL B 15 BEE &4, SRIERIR BT ((XfE32%5)

Uplinkl: 910999 15 bd 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 CcOo2 384ppm 0180(HEX)=384(DEC),384* 1 ppm=384ppm
8th 01 Occupy Occupy -
9th~11th 00002E illuminancel 46Lux 00002E(HEX)=46(DEC),46*1Lux=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
6th~8th 000007 TVOC Tppb 000007(HEX)=7(DEC),7*1ppb=7ppb
9th~11th 000000 Reserved - -
Uplink3: 93 ff ff ff ff ff ff ff {f 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 FFFF 03 FFFF(NA)
10th~11th FFFF CcO 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: 0xOE
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)
. See Status .
SetGlobalCalibrateRsp 0x81 0_Channell Reserved (7Bytes,Fixed 0x00)
below ~ (1Byte,0x00 success)
1 _Channel2,etc
Channel (1Byte)
GetGlobalCalibrateReq 0x02 0_Channell Reserved (8Bytes,Fixed 0x00)
1_Channel2,etc




Channel (1Byte)
0_Channell
1 _Channel2,etc

DeltValue
(2bytes,Signed)

Reserved
(2Bytes,Fixed 0x00)

Divisor
(2bytes,Unsigned)

Multiplier

GetGlobalCalibrateRsp 0x82 )
(2bytes,Unsigned)

ClearGlobalCalibrateReq | 0x03 Reserved 10Bytes,Fixed 0x00)

ClearGlobalCalibrateRsp 0x83 Status(1Byte,0x00_success) Reserved (9Bytes,Fixed 0x00)

SensorType - byte (7F: %/ sensortypeXt M [ F: #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£: %W & 41 channel [# % {E 00)
% 4k cO2 JRUHME A 500ppm, BHERS N 100ppm, 4N 600ppm

SetGlobalCalibrateReq: RZH#EI I 100ppm, Multiplier =0x0001, Divisor = 0x0001, DeltValue = 0x0064

T&: 0106000001 0001 0064 0000
IR[H]: 81 06 00 0000 0000 0000 0000

GetGlobalCalibrateReq:

T&: 0206 00 0000 0000 0000 0000
IR[H]: 82 06 00 0001 0001 0064 0000

% 4k cO2 RGN 500ppm, BEHEN /D 100ppm, 4N 400ppm
SetGlobalCalibrateReq: #Z#EJ#/> 100ppm, Multiplier =0x0001, Divisor = 0x0001, DeltValue = 0OxFF9C
T&: 0106000001 0001 FF9C 0000
#&[E]: 81 06 00 0000 0000 0000 0000

GetGlobalCalibrateReq:

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

TAEREEE:  EIRERE 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 vt
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 fporto, reportdata in fport6,
resholdReq 0x01 Chanel2, ) )
- 0x07_PM10, OXffftfftf DISALBLErHig | OXfftfffff DISALBLErHi
0x02_Channel3,etc)
- 0x08 TVOC, hThreshold) ghThreshold)
0x09 HCHO,
0x0A_ 03
0x0B_CO,
0x17_H2S,
0X18 NH3,
SetSensorAlarmTh Status .
0x81 Reserved (9Bytes,Fixed 0x00)
resholdRsp (0x00_success)
Channel(1Byte, SensorType
GetSensorAlarmTh 0x00 Channell, (1Byte,Same as the i
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 fport6, reportdata in fport6,
resholdRsp 0x01_Chanel2, SetSensorAlarmThresholdReq’s . .
OXfttfttft DISALBLErHig | OXfttftfff DISALBLErHi
0x02_Channel3,etc) SensorType) - -
hThreshold) ghThreshold)




RAO08 A%l & channel BRIA N 0; i & 15 RE R 2%):

fic & temperature [1] HighThreshold 24 40.05°C, LowThreshold >4 10.05°C

SetSensorAlarmThresholdReq: 2475 &Kl 1)L = HighThreshold/{iX§ LowThreshold B X7 (12524 & 1, 4 reporttype = 0x05 1% 45 £
T&: 010001 00000FAS5 000003ED

iR [E: 8100 01 00 0000 0000 0000 0000

GetSensorAlarmThresholdReq:
T&: 0200 01 0000000000000000
&[Al: 8200 01 00000FAS5 000003ED

THERITH sensor BE HIRIME: fEFR T H 15 & (K SensorType & 0)
R &: 0100 00 0000000000000000
iR [E: 8100 00 0000000000000000

NetvoxLoRaWANRejoin fit & 7=l

Fport:0x20
CmdDescriptor CmdID(1Byte) Payload(5Bytes)
RejoinCheckPeriod(4Bytes,Unit:1s RejoinThreshold(1Byte)
SetNetvoxLoRaWANRejoinReq 0x01 OXFFFFFFFF 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)
Tife v B «

%% Ji 3 RejoinCheckPeriod 147 LinkCheck il X 25 1845 1500, 481 RejoinThreshold X linkcheck #B¥5 Bl 87 15 % JH 2 = 4

R
1.AC & % % Z % RejoinCheckPeriod = 60min. RejoinThreshold = 3 X
T4T:  0100000E1003
&< sACIE
810000000000 (it & pZh)
810100000000 (it & M0
2 B % 4 T S 40 RejoinCheckPeriod « RejoinThreshold
T4T: 020000000000
[Z&:sACIE
8200000E1003 (RejoinCheckPeriod = 60min. RejoinThreshold =3 /&)
AV
15 T BN B 6E, 5 RejoinCheckPeriod FC & i 0XFFFFFFFF B[ ]
2B BB R e IORCE
3 TBERRR N BELR, ) ERIA RejoinCheckPeriod 4y 2 7N, RejoinThreshold 4 3

N~ BB
VE: 22 A — AR T 2 I T U T I e
7= i W BTGB SR AT B AR BK R S, BB IR B TR PR, 20 T R RS

FE Y A5 ) ¥ 7 S
(Rl ER FEth B AR 6 T A 2 A S A Pk S0 e T O [ 5 5, # ER 14505 3.6V 2400mAh 48 W A7 ik S Ha s (LA S Bt B2 et o e A R R, P P B 67
Wi 4t L BH - E F it BT IS 8 40 Bh, LA BNE R IR RIS

FEWOVE R F I

FH P 2220 it () IS i3 75 AT SR LG IE, oM s D8 A B AR . SR RIb i R B AN BB K 5%, BliZK[EE Sk, Bli7K LED AT K&K
ek, Wb 2R S8 R L AUE F R E A kel HOFLITLRERC AP Fedgi ez CUnJo it 0 G RCIR 22 10 R 22 TGO B, Bifk B S P iR R %) ,
TS MERC o B I IR i, e 1 AR T IR I IR AL, B S I A8 500
C02 A& RkaS R 7 i 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.
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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 cormrection 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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