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MoaynbHbIM O3UMETP-PagnoMeTp Ha cHeTvmke [errepa

CBM20-1

1 OCHOBHbIe 0COOEHHOCTM

@DyHKUMOHATbHbIE:!
- YHuBepcanbHoe nogkntoyeHne no 12C

- I'Iop,p,ep>KKa ABYyX ariroputMoB pacyeTa
MHTEHCUBHOCTU U3INy4YeHnA

- OnHamuyeckas perynmpoBka nepvoga
BPEMEHU cYeTa

- 'amepeHmne obLuero konmyecTea
UMNynbCOB

- NporpammHoe nameHeHue 12C agpeca

- ABTOHOMHOE 1CMNOSb30BaHME B KA4YECTBE
MHOUKaTopa n3nyvyeHunAa

OneKkTpnyeckume:
- Huskoe HanpsxeHue nutaHus 3,0...3,5 B

- MakcumanbHbI TOK NoTpebneHns npu
BbICOKOM M3ny4YeHumn He 6onee 50 mA

TexHun4deckume:

- KomnakTtHble pa3mepbl Moayns
89MM X 21Mm X 13,5MMm

- dukcnpoBaHHOE (YCTOMYMBOE K
BMBpaUnsAM) pacnonoxeHne cyeTymka

- Bec mogyns He 6onee 12

- AinanasoH pabo4nx Temnepartyp
o1 -20°C po +60°C

TexHuyeckasa nHpopmauus

2 OnucaHue

RadSens — yHuBepcanbHbIi JO3UMETp-
paguomeTp MoayfbHOro oopmM-ghakropa.
B kadecTBe 4yBCTBUTESIbLHOIO arnemMeHTa
B MoAyne Ucnonb3yeTcs rasopaspsigHbiv
cyetynk [ewnrepa-Miwonnepa CBM20-1,
npUMeHsieMbIn B BOMNbLUMHCTBE ObITOBbIX
N NpodeccuoHanbHbIX JO3UMETPOB.

YCTpOMNCTBO NoAaEPKMBAET USMEPEHNE N
pacyeT WHTEHCUBHOCTU W3Ny4YeHUst C
NCnonb3oBaHMEM ABYX anropuMTtMoB: C
ANHAMUYECKMM  OMana3oHOM BpPEMEHMU
cyeta [Ons obHapyXeHust ToKanbHbIX
NCTOYHMKOB 3arpsi3HEHUs, U C LUMPOKUM
CTaTU4EeCKMM BPEMEHHbIM OnanasoHOM
ANst  TOYHOrO U3MEPEHUS  3HAYEeHUs
TeKyLlero paguaumoHHoro goHa. Takke
MMeeTc BO3MOXHOCTb WCMONb30BaThb
Moaynb 6e3 AONONHUTENbHbLIX YCTPONCTB
B KayecTBe «MHAMKATOpa» MW3ny4vyeHus,
OPMEHTUPYACb Ha 4acToTy MUraHusi
YCTaHOBIIEHHOIO Ha nnaTe cBeToauoaa.

Peructpaunsa wumMnynbcoB, anropuTMbl
pacyeTa M nepegada gaHHblx no 12C c
yactoton paboTbl wuHbl o 400kMy,
peann3oBaHbl Ha YCTAHOBIIEHHOM Ha
nnarte MWKPOKOHTpOepe STM32.
Mopynb nopgpepXuBaet nporpaMmMHyo
CMEeHy agpeca U  BKnwyeHune /
OTKNOYeHne paboTbl BbICOKOBOSIbTHOIO
npeobpasoBatenss Ans  MNOBbILWEHUS
3HeproadpekTMBHOCTU. Takke umeeTtcs
BO3MOXHOCTb Mo [2C KoppeKkTupoBaTb
YYBCTBUTENBHOCTb cyeTymKa K
NOHM3NPYOLWEMY N3Ny4YeHuto, 4yTO
No3BOSIIET UCNOMb30BaTb Ha [JaHHOM
Mozyrne gpyrme cH4eT4YmMKn ¢ aHarnormyHbIm
aHOOHbLIM HanpsHPkKeHMeM NUTaHUS.
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3 XapaKkTepucTUKMN yCTpoUCTBa
3.1 TexHU4eckKue

O6Lwme rabapuTbl YCTPOMUCTBA C YCTAHOBMEHHbBIM cYeTYMKOM: 89MM X 21MM X 13,5MMm.
Bec mogyns: 12 rpamm.

3Ha4yeHue Pa3mep-
MapameTp
He MeHee | paboyee | He bonee HOCTb

HanpsikeHne nutaHus 3,0 3,3 3,5 B
MakcumanbHbIA TOK NoTpebneHus - 20 50 MA
AHOOHOE HanpsXeHue Ha 380 400 440 B
rasopaspsgHOM CYETUYMKe

Pabounin TemnepaTypHbI AnanasoH -40 +20 +70 °C
Pabounn gnanasoH BNaXKHOCTU 0 60 98 %

Tabnuya 1 (mexHuU4Yeckue xapakmepucmuku)

3.2 MeTpornoruyeckue

B kayecTBe OCHOBHOro anemeHTa wucnosnb3dyetca cyetynk [eunrepa CBM20-1
nponmssogctea CP® AO «HUANTDA» peuumaneHbin Homep T[OAMK.433217.008,

cooTBeTCcTBYylOWero texHndyeckum ycnosmsm O[0.339.544TY. PacyeT MHTEHCUBHOCTH
60MI/IH X 60C€K

P, x dT
Pcp — cpegHaa 4vyeBcTBUTENBLHOCTL cyeTymka CBM20-1 k ramma-
N3NY4YEHMIO OT UCTOYHMKa Ra??®,

n3nyyeHus BbinonHsetcsa no dopmyne: RAD = N X , rae

dT — BpeMEHHOW MHTEpBan perncTpaumm Konm4ectTsa MMMNynbCoB,
N — KONMYECTBO UMMYIbLCOB, 3aPEerncTpMpoBaHHbIX 3a Bpems dT,

RAD — 3Ha4eHune pagmaumoHHON akTUBHOCTM B MKP/Y.

3HauyeHue Pa3mep-
MapameTp
He MeHee | paboyee | He bonee HOCTb
[lmanasoH namepsemoro nsnyyeHus 14,4 - 144 000,0 MKP/Y
KonnyectBo nmnynbLcoB me
y Hay 0 - 65 535 MmN
CYMTbIBAHUSAMM OaHHbIX
YyBCTBUTENBHOCTb K raMma-
y 226 100 105 110 nmn/mkP
nanydyenuio Ra
Pa3bpoc oTHOCUTENBHOM i ) +15 o
YyBCTBUTESTbHOCTMU

Tabnuya 2 (Memposiocu4yeckue xapakmepucmuku)
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4 NHdopmaumMoHHOe B3aumoaencTeme

4.1 KapTa peructpoB

O6meH gaHHbIMK (HacTpoKrka U nepeaada M3MEPEHHbIX 3HAYEHMI) OCYLLIECTBIISIETCA NO
nHTepgency 12C Ha ckopocTtu go 400 kl'y. MNMpn aTom aatumk paboTaeT B pexume Slave
C agpecom no ymonyanuio 0x66 (HacTpanBaeTcs NPOrpaMmHoO).

Aapec HanmeHoBaHue R/W Ovana3oH Pa3mep-
HOCTb
0x00 ID ycTtponcTBa R 0x7D -
0x01 Bepcua npolumeku R 0-255 -
0x02 <3apesepBUpPOBaHO> - - -
0x03-0x05 |/IHTEHCMBHOCTb M3y JeHis R |0...1440000| 0,1*MKP/4
(nepvog namepenna T < 123 cek.)
0x06-0x08 | VIHTEHCMBHOCTB Uary4eHis R [0...1440000| 0,1*MKP/u
(nepvog namepenna T = 500 cek.)
0X09-0x0A | CHETHMK MMIyNbCoB R | 0..65535 | umn
(cbpacbiBaeTcs nNpu CYNTbIBAHUM)
0x0B-0x0F |<sapesepBupoBaHO> - - -
0x10 Appec ycTponctaa R/W 0x03-0x77 -
0x11 leHepaTop HV R/W 0/1 -
0x12-0x13 |YyBCTBUTENBLHOCTbL CYETYMKA R/W 0 - 65535 nmn/mkP

Tabnuuya 3 (kapma peaucmpo8 UHGHOPMaUUOHHO20 83auMo0elicmeaus)

4.2 OnucaHne perucTpos

4.2.1 ID ycTponcTtBa
[adpec: 0x00, pasmep: 8 6um, docmyrn: R]

KOHTpOmnbHbLIN perncTp, cogepxawmn uaeHtudpukatop usgenus. o ymonyaHuio
nmeet 3HavyeHne 0x7D. Ncnonb3yeTcs Ans KOHTPOIsi NOAKMIOYEHNA YCTPOUCTBA.

4.2.2 Bepcusi npoLINBKU
[adpec: 0x01, pasmep: 8 6um, docmyrn: R]

Pernctp xpaHeHuna Tekywen Bepcum npowwmeBkn. Mcnonb3yetcs Ona KOHTpona wu
cBoeBpeMeHHoro obHosneHus MO.

4.2.3 NHTEHCUBHOCTb U3Ny4YeHUA (QUHAMUYeCKUI Nepuopa cyeTa)
[adpec: 0x03, pasmep: 24 6um, docmyn: R]

CoaepXuT OMHaMU4Yeckoe 3HayeHWe WHTEHCUBHOCTU WOHU3UPYIOLLIEro ramma-
nanyyenus. MNMpu OETEKTUPOBAHUN PE3KOTO M3MEHEHUs] UHTEHCUBHOCTM W3Ny4YeHUust
(kak B 6OnbLUYO, Tak M B MEHbLLYIO CTOPOHY) ANHAMUYeCKN perynupyeT nepuoj cyeta
CKONMb3SILLIEro OKHa, 4ToObl [AMana3oH oxBaTbiBan BPEMEHHOW MPOMEXYTOK,
coaepkalumii ToNbKO akTyarnbHble AaHHble. [103BONSET UCMONb30BaTb YCTPONCTBO B
peXxunmMe rnoucka rnokanbHbIX 3arpsa3HeHuii. Yactota obHoBneHns — 1 cex.
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4.2.4 UHTEHCMBHOCTb U3ny4YeHuUA (CTaTU4eCKU nepuos c4yeTta)
[adpec: 0x06, pasmep: 24 6um, docmyrn: R]

CogepxuT cTaTUCTUYECKOe 3HaYeHUe WHTEHCUBHOCTM WOHU3MPYHOLLEro ramma-
nanyyerus. lNepuog cuyeta ckonb3suwero okHa coctasnseT 500 cek. [lossonser
NPON3BOANTL TOYHbIE WM3MEPEHUSI MOCTOSIHHOIO paguauuMoHHoro ¢oHa. Yactota
obHoBreHusa — 1 cek.

4.2.5 CY4eTYMK UMNYNbLCOB
[adpec: 0x09, pasmep: 16 6um, docmyrn: R]

CopepXnUT HakoMneHHoe KOMMYECTBO 3aperncTpuMpoBaHHbIX MOAYNeM MMMYNbCOB C
MOMEHTa NoCcneaHero CYNTbiBaHNs AaHHbIX no 12C. 3HadyeHue copacbiBaeTcs Kaxabii
pa3 npu cunTbiBaHuW. MNo3BonsieT obpabaTbiBaTb HEMOCPEACTBEHHO CaMM UMMYIbChl
co cyeT4mka elirepa n peanun3oBbiBaTb NPOYNE anropuTMbl. 3Ha4YeHne o6HoBNSIETCS
B MOMEHT perncTpaumm Kaxxaoro nmnynbsca.

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

[aHHbI perucTp ucnonb3yeTcs Ans U3MEHEeHWst agpeca YCTpoMcTBa  Mpw
HeoOGXoOAMMOCTM  MOAKIMOYEHUSI HA OAHY JIMHUKIO OOHOBPEMEHHO HECKOSbKUX
ycTpoWcTB. o ymMonyaHuo cogepXkut 3HadyeHne 0x66. Mo okoHYaHuKM 3anmMcu HOBoOe
3Ha4YeHMe CoOXpaHsIeTCs B SHEProHE3aBMCKMMYHO NaMsiTb MUKPOKOHTpOIepa.

4.2.7 N'eHepaTop HV
[adpec: 0x11, pasmep: 8 6um, docmyn: R/W]

Pernctp ynpaBneHus BbICOKOBOSIbTHLIM MpeobpasoBaTeniem HanpsbkeHuda. [lo
YMOYaHMIO HaXOAUTCS BO BKAKOYEHHOM COCTOsIHMMU. [1ns BknoveHust HV reHepaTtopa
B pernctp Heobxoamnmo 3anucaTb 1, onga otknodeHna 0. MNpu nonbITke 3anncu apyrux
3Ha4YeHu KoMaHga UrHopupyeTcs.

4.2.8 HyBCTBUTENMbHOCTb CYETYMKA
[adpec: 0x12, pasmep: 16 6um, docmyn: R/W]

Copepxut 3HayeHue koadpdpuumeHta Pcp (n 3.2), ucnonb3yemoe npu pacyeTte
WHTEHCUBHOCTN U3ny4eHus. INpn HeobxoanmocTu (Hanpumep, Npu yCTaHOBKe ApYroro
TMNa cyeTymKa) B PErucTp BHOCUTCH HeobXoaMMoe 3HayeHwe YyBCTBUTENbHOCTU B
nmn/MkP. Mo ymonyaHuio yctaHosreHo 3HadeHue 105 mmn/mkP. o okoHyaHwun
3annucuM  HOBOE  3HAaYeHWe COXPaHSeTCs B 3HEpProHe3aBUCMMYKO  MaMATb
MUWKPOKOHTponepa.

4.3 UMnynbCHbIU BbIXxoA

4.3.1 OnucaHue
MMnNynbCHbIM  BbIXOA4 nNpeAdHasHavyeH [nns  perucrpauum  UMNynbCoB  BHELUHUM
YCTPOMUCTBOM (KOHTPOSINIEPOM) B PEXMME peasibHOro BpeMeEHMN.
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4.3.2 NMopsapok paboTbl

MmnynbCHbIN BbIXo4 Ha oybnupyeT npepbiBaHne cyeTtynka renrepa. MNpu npodbutnn
cyeTyMKa NIMHUA BbIXxOo4a yCTaHaBMBAETCS B HA3KOE MOSIOXKEHNE Ha NPOTSHXKEHUN
npumepHo 150 mkc. Bbixoa paboTaeT B pexmme OTKpbITOro Konnekropa. [Ons
perncTpauun nMnynbcoB HEOBXo0ANMO J0BaBUTb BHELLHIOK MOATSKKY K NIHOCY
NUTaHWUS.

338 [

Bo3HukHoBHeHUE
uMnyALca

150 uc

Cxema 1 (paboma umrnyribCHO20 8bixoda)

5 Pazvem nogknovyeHusi

Ha nnate ycrtaHoBneH pa3béM XH-2.54 4P. LlokoneBka pasbemMa ykasaHa B
npuBegeHHoON HXe Tabnuue.

KoHTakTr HasBaHue Ha3HauyeHue
1 VCC Llenb nutaHna gatymka
2 GND 3emns
3 12C-SCL JInHna TaktnposaHus nHtepdenca 12C
4 12C-SDA JInHna paHHbIX nHTepdenca 12C
5 INT MmnynbCcHbIV BbixoA

Tabnuya 4 (yokoneeka padbema rMoOK/IOHEHUS)
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7 ononHuTenbHbIe pecypchbl

KoHTakTHas MHd)OpMaLlVIFI n cBegeHna Tno pa60Te C mMmoaynem npenctaBlieHbl B
nplee,u,eHHoﬁ HWxe Tabnuue.

OnucaHue Cchblinka

Cant npoussoguTens http://climatequard.ru/

Bubnuoteka ansa pabotbl ¢ Mmoaynem https://github.com/climateguard/RadSens

CoobuectBo B Telegram https://t.me/climatequard _community

Tabnuua 5 (nonesHblie pecypchbl)
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