Climate Guard

RadSens-4v0

MopgynbHbIN JO03MMETp-pagmomMeTp ans cyetumkos lenrepa-Mionnepa

1 OCHOBHbIe OCOOEHHOCTM
d)yHKLIMOHaanbIeZ

Pernctpauusa umnyrnbca ¢ aHoga cyeTvmka
YHuBepcanbHoe nogkroyeHue no 12C
Mopoepkka ABYyX anropuTtMoB pacyeTta
WHTEHCMBHOCTU N3IyYeHUs

[vHamunyeckass perynvpoBka nepuoga
BpeMeHM cyeTa

NamepeHune obuero Konu4yecTBa
NUMMYbCOB

[MporpammHoe nameHeHue 12C agpeca
ABTOHOMHOE WCMNOSb30BaHMEe B KayecTse
nHOuKaTopa U3ny4yeHus

Jlornyecknin ypoBeHb 3.3B. TonepaHTeH K
YpoOBHIO 5B (MOXHO wucnonb3oBaTb ©0e3
npeobpasoBatens)

Pabota c nobbiM cyeTYMKOM C pabounm
Hanps>keHnem ~400B8

AneKkTpuyeckue:

Hwunskoe HanpskeHne nutaHna 3,0...3,5 B
MakcumanbHbll  TOK noTpebneHus npwu
BbICOKOM M3ny4eHun - He 6onee 100 MKA

TexHunyeckue:

= KomnakTHble pasmepsbl mMoayns
89vM X 21Mm X 13,5MMm

=  dukcupoBaHHOE (ycTonumnsoe K

BMOpauUmsaM) pacrnonoxeHne cyeTymnka
Bec moayns He 6onee 12 r
[vana3oH pabounx
oT1 -20°C po +60°C

Temnepartyp

TexHuyeckaa nHgpopmauus
2 OnucaHue

RadSens — yHuBepcanbHbI 403UMETP-
pagnomMeTp MoaynbHOro copmdakropa.
B kayecTBe 4YyBCTBUTENBLHONO 3femMeHTa
B MoAyfne MOXeT UCMonb30BaTbCs
razopaspsigHbli UK CIOOSAHON CYETYMK
"enrepa-Mionnepa.

YCTpPOMNCTBO NoaaepXMBaeT uamepeHmne n
pacyeT WHTEHCMBHOCTU W3MyYeHUst C
NUCrnonb3oBaHMEM [ABYX anropuMTtMoB: C
ANHAMUYECKMM  OMana3oHOM BpPEMEHMU
cyeta AOns obHapyXeHus noKarnbHbIX
WUCTOYHMKOB 3arpsi3HEHUS, U C LUMPOKUM
CTaTU4ECKMM BPEMEHHbLIM Anana3oHoM
Ans TOYHOrO U3MEPEHUSA  3HAYEHUS
Tekywero pagumaumoHHoro ¢oHa. Takxke
MMEeeTCss BO3MOXHOCTb WCMOMb30BaTb
MoAaynb 6e3 ONOMHUTENbHBIX YCTPOUCTB
B KayecTBe «uHAMKaATOpaA» W3NyYeHus,
OPUEHTUPYSACb Ha 4acToTy MuraHus
YCTaHOBIEHHOro Ha nnaTte cBetoauoaa.

Pernctpauuss mmnynbcoB, anropuTMbl
pacyeTta 1 nepefada gaHHeix no 12C c
yactoton paboTbl WuHbl o0 100Ky
peanu3oBaHbl Ha YCTaHOBMEHHOM Ha
nrate  MUKPOKOHTpomnnepe  STM32.
Mogyne nopaepxvBaeT MpPOrpamMMHyLo
CMeHy  ajpeca. Takke nmeeTcs
BO3MOXHOCTb KoppektupoBaTtb no 12C
YyBCTBUTENbHOCTb cyeTymka K
NOHU3MPYIOLLEMY U3ITyHEHNIO.

Mpn 3anycke [03MMETp npomaprmesaeT
CBETOAMOLOM - 3TO O3Ha4aeT BbIXo4 Ha
padounin pexunm.
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3 XapakTepucTuKu ycTpomucTea

3.1 TexHUu4yeckue

O6wme rabapuTbl yCTPONCTBA C YCTAHOBMEHHBbIM cYeTYMKOM: 89MM X 21MM X 13,5MM
ana mogenun RSb n 120 x 21 x 20 ansa sepcun RSb-h. Bec moayns: 12 rpamm.

3HauyeHue Pa3smep-
MapameTp
He MeHee | pabouee | He Gonee HOCTb

HanpsixkeHne nutaHuna 3,0 3,3 3,5 B
MakcumarnbHbIn TOK NnoTpebneHns - 80 100 MKA
AHOAHOE HanpsXeHne Ha 380 400 440 B
rasopaspsigHOM CYEeTYMKe

Pabounin TemnepaTypHbI AnanasoH -40 +20 +70 °C
Pabounn guanasoH BNa)KHOCTU 0 60 98 %

Tabnuya 1 (mexHU4YeCKue xapakmepucmuku)

3.2 MeTpornorunyeckue

Mo yMonuyaHuio 4yBCTBUTENbBHOCTb MOAYINS HacTpoeHa Ha Gonee pacnpocTpaHeHHble

cyetynkn [emrepa CBM20-1

unm CBM20 npoussoactea CP® AO «HUANTDA»

AeummarnbHbin Homep TAMK.433217.008, cOOTBETCTBYHOLLEIO TEXHUYECKMM YCITOBUSM
0[0.339.544TY. PacyeT WHTEHCUBHOCTM W3MyYeHUA BbINOMHAETCA Mo dopmyne:

60MPIH X 6OCeK
Pep X dT

RAD = N X , roe

Pcp — cpegHas dysctBUTENBHOCTE cveTynka CBM20-1 (CBEM20) «
raMma-u3ny4eHuo oT MCToYHMKa Ra??s,

dT — BpeMeHHOIZ MHTEpPBal perncrtpaunn Kkorim4ecrtesa MMnNyJribCoB,

N — KONMYEeCTBO UMMYSLCOB, 3apPerncTpMpoBaHHbIX 3a Bpems dT,

RAD — 3Ha4eHue pagmaumoHHON akTUBHOCTM B MKP/u.

3HauyeHue Pa3smep-
MapameTp
He MeHee | pabouee | He Gonee HOCTb
[nanasoH namepssiemMoro nanyvyeHus 14,4 - 144 000,0 MKP/Y
KonuyecTtBo nMnynbcoB mexay 0 ) 65 535 M
CUMTBIBAHUAMWN OAHHbIX
quCTBMTeﬂbHOZSE;I'b K raMma- 100 105 110 UMM
nanydveHuio Ra
Pa3bpoc oTHocuTEnbHOM ) ) +15 %
4YyBCTBUTESTbHOCTH
Tabnuya 2 (Memporoau4yeckue xapakmepucmuKu)
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4 UH¢popmaumoHHOe B3aumoaencrTeme

4.1 KapTta perncrposn

O6mMeH faHHbIMKM (HacTpoKrKa M nepedadya M3MEPEHHbIX 3HAYEHUIN) OCYLLLECTBNAETCA NO
nHtepdency 12C Ha ckopoctn oo 1pm00 kl'y. MNpun aTom gaTtyunk paboTaeT B pexxume Slave
C agpecoM no ymonyaHuio 0x66 (HacTpauBaeTcs NporpamMmmHo). Jlormyeckun ypoBeHb
3.38. TonepaHTeH K YypoOBHW 5B (MOXHO wucnonb3oBaTb C 5B ycTpoucTBamu 6e3

KOHBepTepa).
Anpec HanmeHoBaHue R/W Ovana3oH Pa3mep-
HOCTb
0x00 ID ycTponcTBa R 0x7D -
0x01 Bepcusa npowumskm R 0-255 -
0x02 <3ape3epBMpoBaHO> - - -
0x03-0x05 | /IHTEHCHBHOCTb M3nydeHms R |0...1440000| 0,1*MKP/4
(nepuopg namepeHusa T < 123 cek.)
0x06-0x08 | /IHTEHCHBHOCTb M3rydeHms R |0...1440000| 0,1*MKP/4
(nepuopg namepenusa T = 220 cek.)
0x09-0x0A | CHETHMK UMINYNbCOB R | 0..65535 MM
(cbpacbiBaeTcs Npu CYUTbIBAHUN)
0x0B-0x0F |<3apesepBnpoBaHO> - - -
0x10 ALpec yctponctaea W 0x03-0x77 -
0x12-0x13 |YyBCTBUTENBLHOCTb CYETYMKA R/W 0-65535 nmn/mkP
Ox14 YnpaBneHne NHANKaATOPHbIM RIW 0/1 i
Anoaom

Tabnuya 3 (kapma peaucmpog UHGhOpMayUOHHO20 83auModelicmeus)

4.2 OnucaHune perucTpos

4.2.1 ID ycTponucrtea
[adpec: 0x00, pasmep: 8 6um, docmyn: R]

KOHTpOnbHbIM perncTtp, cogepXawun uaeHtudukatop usgenus. o ymonyaHuto
nmeeT 3HadyeHne 0x7D. Ncrnonb3yeTcs ANs KOHTPOsIs NOAKMIOYEHNA YCTPOUCTBA.

4.2.2 Bepcusi npoLunBKU
[adpec: 0x01, pasmep: 8 6um, docmyn: R]

Pernctp xpaHeHusa Tekyuien Bepcum npowwmeku. Vcnomnb3yetca Ons KOHTPOSs w
cBoeBpeMeHHoro ooHosneHus MO.

4.2.3 UHTEHCMBHOCTb U3Ny4YeHUA (AMHaAMUYeCKUN nepuopa cyeTa)
[adpec: 0x03, pasmep: 24 6um, docmyn: R]

Cooepxut OUHaMUYECKOE 3HaYeHWe WHTEHCUBHOCTU MOHU3UPYHOLLEro raMMma-
nany4yenus. Mpu OETEKTUPOBaAHWM PE3KOr0 M3MEHEHUS MHTEHCUBHOCTU WU3MYyYeHUs
(kak B GONbLUYHO, TaK ¥ B MEHbLUYIO CTOPOHY) AMHAMUYECKN pPErynupyeT nepuog cyeta
CKOMb3SILLEr0o OKHa, 4TOObl [AMana3oH oOxBaTbiBall BPEMEHHOW NPOMEXYTOK,
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coaepxalmn TONbKO akTyasbHble JaHHble. [103BoNseT McnonbL3oBaTh YCTPOMUCTBO B
pexmnmMe nouncka fokanbHbIX 3arpsi3HeHnin. Yactota obHoBneHnsa — 1 cex.

4.2.4 UHTEHCMBHOCTb M3Ny4YeHuA (CTaTUYECKUM Nepmog c4yeTta)
[adpec: 0x06, pasmep: 24 6um, docmyn: R]

CooepXuT ctaTucTMyeckoe 3HavyeHue WHTEHCMBHOCTU MWOHU3MPYHOLLEro ramma-
nanydeHnsa. lNepuog cyeta CKOMb3SWeEro okHa coctaenseT 220 cek. [lossonser
NPOM3BOAUTbL TOYHbIE M3MEPEHUS MOCTOAHHOro paguaumoHHoro oHa. YacrtoTa
obHoBneHus — 1 cexk.

4.2.5 C4eTYMK MMNYNbCOB
[adpec: 0x09, pasmep: 16 6um, docmyn: R]

COﬂ,ep)KVIT HaKoMJieHHoe KOJIn4eCTBO 3aperncTtpnmpoBaHHbIX MoAyriemMm MMnyrbCoB C
MOMEHTAa NocneaHEro cYMTbiBaHNA aaHHbIX no 12C. 3HavyeHne C6paCbIBaeTCFI KaXkablin
pa3 npu CHNTbIBAHUN. MosBonsieT 06p868TbIBaTb HenocpencTtBeHHO CaM UMNYIbChbl
CO CYeT4UKa Fe|7|repa N pearnmn3oBblBaTb Nnpo4vne ajiropuTmsbl. 3Ha4veHune obHoBNAETCA
B MOMEHT permcrtpauumn Kaxxgoro nmnyribca.

4.2.6 Agpec ycTpoucTBa
[adpec: 0x10, pasmep: 8 6um, docmyn: W]

[aHHbIN permcTtp wucnomnb3dyetca AOnd WusMeHeHua ajpeca yCTpOVICTBa npu
Heob6XoOMMOCTM MOAKMNIYEHUs Ha OoAHYy JIMHUKO OAHOBPEMEHHO HEeCKOJIbKUX
yCTpOIZCTB. Mo YMOJT4aHUIO COOEPXUT 3Ha4YeHne 0x66. [Nlo okoH4YaHMKM 3anuUcn HOBOE
3Ha4YeHne coxpaHdaeTCAa B SHEPIroHe3aBUCUMYIO MaMATb MUKPOKOHTpOsiepa.

4.2.7 YyBCTBUTENbHOCTb CYETUYUKA
[adpec: 0x12, pasmep: 16 6um, docmyn: R/W]

Copepxut 3HayeHue koapdpuumeHta Pcp (n 3.2), ncnonb3yemoe npu pacyete
WHTEHCUBHOCTM n3ny4veHus. MNpn HeobxoanmocTn (Hanpumep, Npu yCTaHOBKE ApYroro
TMNa cyYeTYMKa) B PErucTp BHOCUTCS HeOoOXoaMmoe 3HayeHwe YyBCTBUTESbHOCTU B
nmn/MkP. Mo ymonyaHuio ycTtaHoBneHo 3HadeHve 105 mmn/mkP. Mo okoH4yaHuu
3anMcnm  HOBOE  3HAYEHME COXpaHsAeTCss B JHEProHe3aBUCMMYKD  NaMATb
MUKPOKOHTpOnepa.

4.2.8 YnpaBneHue UHANKaATOPHbLIM ANOAOM
[adpec: 0x14, pasmep: 8 6um, docmyn: R/W]

Peesucmp ynpaeneHusi UHOUKamopHbIM OuodoM (OuoO pacriofioxXeH Ha rame
Modyris). o ymonyaHuio HaxoAUTCA BO BKIKOYEHHOM COCTOSIHUW. [Nsi BKNHOYEHMUS
MHOUKaUMM B pernctp Heobxogumo 3anucatb 1, ons otknoveHusa 0. MNpu nonbiTke
3anuncu Apyrnx 3Ha4eHu KomaHaa UrHopupyeTcs.

4.3 AMNynbCHbIN BbIXoA

4.3.1 OnucaHue
lNpepHasHadeH Ons peructpauuMmM  UMMNYMAbCOB  BHELWHWM  YCTPOWMCTBOM
(koHTpONIIEPOM).
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4.3.2 MNopsaok paboTbl

MmnynbCHbIN BbIXO Ha AyonupyeT npepbiBaHue cdeTymka [errepa. Npn npobutum
CYeTYMKa NIMHMSA BbIXO4a YCTaHaBIMBAETCHA B HU3KOE MOSIOXEHME Ha NPOTSXKEHUN
npumepHo 11.2 mc. Bbixog paboTtaeTt B pexxnme oTKpbITOro konnekropa. [Ans
perncTpauun nMnynbcoB HEOBXo0ANMO J0OaBUTb BHELLHIOK MOATSKKY K NIIHOCY
nuTaHusa. 3agepxka nocne perncTpauun MMNynbCoOB CYETYNKOM 0 reHepaumm curHana
Ha nuHUK — 15 MKc.

5 Pasbem nogkntoyeHus

Ha nnate yctaHoBneH pasbem «XH-4A», oTBeTHasa 4vactb: «xh2.54-4p». Llokoneska
pasbemMa ykasaHa B npuBefeHHON Hke Tabnuue. B LokoneBke He yka3aH OTAESbHbIN
KOHTaKT — INT. PaboTa aT0oro Bbixoga ykasaHa B NyHkTe 4.3.

KoHTakT HasBaHue Ha3HauyeHue
1 VCC Llenb nutaHns gatyvka
2 GND O06Lwun BbIBOA,
3 12C-SCL JInHna TaktnpoBaHus nHtepdemnca 12C
4 I2C-SDA JInHna paHHbIX nHTepdenca 12C

Tabnuya 4 (yokoseeka pasbema nooOKIHYEHUST)

6 MoaenbHbIN paf,

ﬂ,oswmeTp npon3BoanTCA B 4 vcnonHeHusx. OnncaHne UCNONHEHUN npunBegeHHO HWXe

Tabnuue.
Part number/ OnucaHue
apTukyn
RS KomnakTHas Bepcus Mogynsa C yCTaHOBMEHHbIM CHETYMKOM cOom20-1.
Cnocob nogkntoYeHnsa cyeTymka — nanka.
RSb KomMmnakTHas Bepcusa Moayns, He KOMMMeKTyeTCs CHETYUKOM.
YcTaHoBKa cyeTumnKa «nog nanky»
RSh YBenuyeHHass Bepcusi MOAYNHA, KOMMMEKTyeTca cyeTymkom com20.
CueTunK 3aKpenneH B crneumarnbHble «BbICTPOCHLEMHBLIE» AepXKaTenu.
RSbh YBenuyeHHas Bepcusa moaynsi, 6e3 ycTaHOBNEHHOIO CYETYMKA.
MmeeT 2 cneumanbHbIX gepxkaTenst nog rasopaspsgHble Tpybku, a
TaKke 2 OTBEPCTUA MO NawnkKy.

Tabnuua 5 (ucnonHeHus RadSens)
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7 YepTex moayns
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8 [lononHuTenbHble pecypchbl

KoHTakTHass mHdopMauus u ceedeHuss no pabote ¢ moaynem npeacTaBneHbl B
npuBeaeHHON Hke Tabnuue.

OnucaHue Ccbinka

Cant npoussoanTens http://climatequard.ru/

Bubnuoteka gna pabotbl ¢ Moaynem https://github.com/climatequard/RadSens

Tabnuuya 6 (nonesHblie pecypchl)
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