ClimateGuard

CG-Anem-1vl

MoayrnbHbI TepMOaHEMOMETP

1 OCHOBHbIe 0OCOOEHHOCTU

OyHKUMOHAMNbHbIE:

YHuBepcarnbHoe nogkntodeHue no 12C
M3amepeHune ckopoCTu BO34YLLUHOIo
noToka

M3amepeHne TemnepaTypbl OKpYXXatoLLen
cpenbl

MHTennekTyanbHasa cuctema
caMmoanarHoCTUKn

Mepenaya gaHHbIX B OU3NYECKNX
BENU4YMHax (a He YCNOBHbIX eguHuLax)
ToyHas 3aBofackas kanmbpoBka
Bo3moXXHOCTb NepeBoaa gaTtyvka B
pexum rrnybokoro cHa

KomnakTHble pa3mepsl

Bonblwon gnanasoH pabounx
TemnepaTtyp

3awmTa oT NpeBbILLEHNS] BXOOHOIO
HanpsHkeHust

TexHuyeckasa nHopmauus

3neKTp|/|qu|<|/|e:

HanpsbkeHne nutaHus:
- Npu nokynke oo 01.06.22 - 4.6 B
- npu nokynke nocne 01.06.22 - 3.3 B
MakcumarnbHbIn TOK NoTpebneHns Ha
CKOPOCTU NoToKa:

- 0o 5.5 m/c He bonee 150 MA

- 0o 10.5 m/c He 6onee 250mMA

- 0o 25 m/c He B6onee 450MA

TexHunyeckue:

Pasmepbl moagyns

79MM X 20MM X 7MM

Bec mogynsa 12r

HdnanasoH paboynx Temnepartyp
o1 -20°C po +40°C

2 OnucaHue

CG-Anem — yHuBepcanbHbI MOAYMb
TepmoaHemomeTpa. B kavecTBe
YYBCTBUTESbHbIX 31IEMEHTOB B Moayne
ncnonbayrtca NTC-

TEPMUCTOPbI, MPUMEHSEMbIE B LUNPOKOM
AnanasoHe NPOMbILLNEHHbIX YCTPOUCTB.

YCTpPOMCTBO noAaepXMBaeT U3MepeHue
N pacyeT CKOpOCTU 1 TemnepaTypbl
BO34YLIHOrO MOTOKa C MCMOfIb30BaHNEM
Tpex pasnuyHbIX Anana3oHOB Harpesa, B
3aBMCUMOCTU OT CKOPOCTM NOTOKa.

M3mepeHne TemnepaTypbl, anropuTMbl
pacyeTa M nepegada gaHHblx no 12C c
yactoton paboTbl wuHbl go 200 «ly
peann3oBaHbl Ha YCTAHOBIIEHHOM Ha
nnate MWKPOKOHTposnnepe Atmega8. B
Lensax noBblleHUss 3HeproaddekTnB-
HOCTM MOAYSb MOXET ObITb NepeBeaeH B
pexum rnybokoro cHa. Ob6ecnevyeHa
BO3MOXHOCTb nonyyatb rno 12C Tekyuwee
COCTOSIHME YCTPOMCTBA, YTO NO3BONAET
BbISIBUTb OLUMOKW NpK IKCnyaTauum.

Asryct 2022

CG002-0 1/8



ClimateGuard CG-Anem-1v1

OrnaBneHue
1 OCHOBHBIE OCOBEHHOCTM ...ceviiiiiiiiiiiiiiiteeteeeeeee ettt ettt ettt ettt ettt et e ettt et e ettt e e eeeeeeeeeeeeeeeeeeeeeeeees 1
A O 3 [ (o= T 1 T PP 1
3 XapPaKTEPUCTUKN YCTPOMCTBA ..ueeevrrnneeeirineeeertsieesesssneesesssnassesssnaesesssaaesessnaeaeessnnns 3
3.1 TEXHUUECKIME ...ttt e e e ettt e e e e e e et e e ettt e e e e e e e e e e eessannnaaeeeeeeeeennes 3
3.2 METPOSOMUUECKUE ....eeeeeeeeeeeititees e e e e e e eeeeettaa s e e e e e e eeeeeassnn e e eeeeeeeeeessnnnnaaaaeeeeeeennes 3
4 NHPOPMALIMOHHOE B3AUMOLENMCTBUE ....u.eeeeiiieeeeiiieeeeeeiieeeeeateeeeeataeeeeeasaeeeessnaeeaeens 4
o I =T o =T o= o o Yo ] = PR 4
4.2 OMNMUCAHME PEMMCTPOB. . .ceeevittitieeeeeeeeeeeetuai s eeaeeeeeteaataa e aaeaeeeeearaaaaaaeaaeeeerrnnnnas 4
4.2.1 BEPCUA NMPOLLMBKU . ....cevveneeeitiineeeeeetisessessiseesesssnsessesssnsaeeesssaeeeesseearesnnaaaeens 4
4.2.2 NOEHTUMUKATOP YCTPOMCTBA ..uueeeriiieeeeetinieeeeetinseeeessineeeessssnseesessnnseesessnneeaeens 5
N e H O = 1 (031 7 o 1= T o o 5
4.2.4 Temnepatypa xonogHoro wyna c AU ..., 6
4.2.5 TemnepaTtypa ropayero wyna C AL ... 6
Vo S O o] o To Yot 1 >3 1[0 o] <= L 6
4.2.7 YPOBEHb BXOOHOTO HAMPSIKEHUIS ... eeeeeeeeeeeiiiieeeeeeeeeeeesnasnnneeeeeseeeesnnnnnnnneaeees 6
4.2.8 MOLLHOCTD HAIPEBA ... . et eeeeeeeeeiitinsaeeeeeeeeeaannsaaeaaeseeeesssssnaaaeeeeeeeesennnaaaaaeees 6
4.2.9 TeMnepaTypa XOTTOLHOTO LLYTIA .ocuvuuneeeerrieeeeertieeeeesssneeeeessnneeesessnneeeeesnnaaaeens 6
4.2.10 TeMNepaTypPa FOPAYETO LLYIIA ...ccuuuueererrieeereetineeeeesneneeeeesssneeesessnneeesesnnaeeens 6
4.2.11 PasHuua TemnepaTtyp ropadero v XONOLHOIO LLUYMOB. .......uueeeerrinieeeerrineeaenns 6
4.2.12 ALPEC YCTPOMCTBA ..cvvvvueeeiiiinieeeetiieeeeeetiaeeeessiseeeeast s eeeeasa e e aeessaeeaeesnnaaaeens 6
4.2.13 ABCONIOTHBIA MAKCUMYM CKOPOCTU MOTOKA BO3OYXA .evvvvvrrerrriierieiireeeeeeeeeeens 7
4.2.14 ABCONIOTHBIA MUHUMYM CKOPOCTU MOTOKA BO3AYXA e.cevvververrrieiiiieeieeeeeeeeeeneens 7
4.2.15 CHpoc abCONOTHBIX MUHUMYMOB Y MAKCUMYMOB.........cccvvreeeeeieieieeeieeeeeeeeeeens 7
R = K - Y W (oY a [ p o L= 7
B.CIALLINIM PEIKMM ...t e e e e e ettt e e e e e e e et e e e e e e e e e ees st s e e eeeeeeeeesssanaeeeaeeeennnnns 7
A (=] oL =Y T (o x|/ T TR 8
8 LLOMONMHUTEITBHBIE PECYPCBI ....ueeeeeeeieeiiiiiaa e e e e e e eeeeeataia s s e e e e e e eeeesban e e e e aeeeeeesnbnnaeaaeeaas 8
9. [LOMOSNMHUTEITBHDBIE YCITOBUS ... ieeeeeeeeeiiiiie e e e e e e e eeeettsi s e e e e e e e e eeesbaa e e e e e e e e eeenbbnn e e aaeeaas 8

Asryct 2022 CG002-0 2/8



ClimateGuard CG-Anem-1v1

3 XapaKTepuCTUKN YyCTPOUCTBA

3.1 TexHuuyeckue

3HauyeHue Pa3mep-
MapameTp
He MeHee | pabouee | He Gonee HOCTb

HanpsbkeHne nutaHus 45 (3.2) 4.6 (3.3) 4.7 (3.4) B
MakcumarnbHbIn TOK NoTpebneHns - 50 210 MA
Pabouunn TemnepaTypHbIN 20 +20 +40 °C
AnanasoH

Pabounin ananasoH Brna)HOCTU 0 60 98 %
Bpewms nporpesa ceHcopa 10 - 15 cek

Tabnuua 1 (mexHU4Yeckue xapakmepucmuku)

3.2 MeTponormnyeckue

PacueT ckopocT NoToka BbINOMHSAETCA NyTeM NpeobpasoBaHUs pasHOCTM TeMnepaTyp
ropsiyero n XOJfio4HOrO KOHLOB TepMoaHeMoMmeTpa. [ns pacyeTa TemnepaTtypbl
OKpY)XatoLLero Bo3ayxa npumeHsietTcst ypaBsHeHne CTeniHxapTa — XapTa:

1
?:A+B*ln(R)+C*1n(R)3

de T — memnepamypa & Kernb8uHax

R — conpomusneHue mepmope3ucmopa

A,B,C — koappuyueHmsl Xapma

3HauyeHue Pa3mep-
MapameTp
He MeHee | pabouyee | He bonee HOCTb
M3mepsaemblin guana3oH CKopocTen
b A P 0.1 - 25 m/c
BO34YLLUHOro NoToka
N3mepsieMbln guanasoH 220 i +100 °c
Temnepartyp
MakcnmanbHas NorpeLHoCcTb
akcumarishas norpeLIHoc - . 03+10% | wmic
N3MEPEHNSA CKOPOCTM NOTOKA
MakcumanbHasa NorpeLHoCTb i i +1 o
n3mepeHus Temnepartypbl -
PaspeLueHne ckopocTu NoToKa - 0.1 - m/c
PaspelueHne Temnepartypbl - 0.1 - °C
Tabnuua 2 (Mempornozau4yecKkue xapakmepucmuku)
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4.1 KapTta perncrpoB

4 UHdpopmaLmoHHOe B3aumoaencTeme

O6meH gaHHbIMK (HacTpoKrka U nepegada M3MEpPEHHbIX 3HAYEHMI) OCYLLIECTBIISIETCH NO
nHTepgency 12C Ha ckopocTtn go 200 kI'y. Mpn aTom gatumk paboTaeT B pexume Slave
c agpecom no ymosnyanumio 0x11.

Uma Apnpec |[Pasmep HanmeHoBaHue R/W| Pasmep-
perucTtpa (ounT) HOCTb
FACTORY |0x00 -0x03| 24 <3apes3epBupoBaHO> R -
VERSION 0x04 Bepcua npowmsku R -

WHO_|I_AM 0x05 NoeHTnukaTop ycrponcTsa R -
STATUS 0x06 CraTtyc ycTponctea R/W -
WIND 0x07-0x08 16 |CkopocTb noToka R | 0,1*m/c
ADC_COLD [0x09-O0x0A| 16 [NMokasaHns AL xonogHoro wyna | R -
ADC_HOT |0xOB-0x0C| 16 MokasaHus AU ropsayero wyna R -
SUPPLY_V 0x0D YpoBeHb BXOQHOIO Hanpsi»KeHns R 0,1*B
PWR_WT OxOE MowHocTb HarpeBa - 0,1"Bt
TEMP_COLD | 0x10-0x11 16 |TemnepaTtypa xonogHoro wyna R | 0,1*°C
TEMP_HOT |0x12-0x13 16 Temnepatypa ropsiyero wiyna R 0,1*°C
dT 0x14-0x15 16 PasHnua Temnepartyp ropsiyero u R 0.1%°C
XONOAHOrO LLyNnoB
ADDRESS 0x20 8 Appec ycTponctea R/W -
WIND_MAX Ox21-0x22 16 |ABCOMOTHBIA MaKCUMYM CKOPOCTH R | 0.1*w/c
noToka (goctynHa ¢ Bepcun 1.0)
WIND_MIN 0x23-0x24 16  |ABCOMOTHBIN MUHUMYM CKOPOCTH R | 0.1*w/c
noToka (goctynHa ¢ Bepcun 1.0)
RESET_WIND 8 C6poCc MMHMMYMOB U MakCUMYMOB
0x25 W -
(moctynHa c Bepcun 1.0)

Tabnuya 3 (kapma peaucmpo8 UHPOPMayUOHHO20 83aumModelicmeusi)

4.2 OnucaHue perncTpos.

MocnepoBaTenbHOCTL 6AaNTOB B perncTpax ctaHgaptHada. CHavyana ctapwiuii, 3aTtem

MnagLun.

4.2.1 Bepcusi npoLINBKU
[adpec: 0x04, pasmep: 8 bum, docmyrn: R]

Pernctp xpaHeHus Tekywen Bepcum npowwmveku. Vcnonbdyetcsa Ons KOHTpONs u
cBOeBpeMeHHoro ooHosneHus MO.
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4.2.2 U peHTndpmkaTop yctpomcraa
[adpec: 0x05, pasmep: 8 6um, docmyrn: R]

Coaepxut mageHtudukatop mogynd. Mo ymonyaHuio naeHTndumkaTtopom sBnsieTcs
agpec ycTpouncTsea

4.2.3 CTaTyCHbIN pernucTp
[adpec: 0x06, pasmep: 8 6um, docmyn: R/W]

Copepxut ceegeHnsa o pabote moayns.

Bits 7 6 5 4 3 2 1 0
|STITR | STIT |STWDT| - | - | - [STOV|STUP | STATUS
Read/write R R W/R - - - R R
Initial
Valle 0 0 0 0 0 O 0 0

— Bit7-STITR (STATUS INCORRECT TARING RANGE)

Ecnu BeicTaBiena 1 - ommbka o0bemMa TApUPOBKU: KOJTMYECTBO BEIOOPOK
TEeMIIEpaTyp U CKOPOCTEH MOTOKA HE PaBHO JIPYT APYTY (B JIFOOOM U3
JIMarna3oHOB)

Bit6 — STIT (STATUS INCORRECT TARING)

Ecnu BeIcTaBNEeHa | - HEKOppPEKTHAS TApUPOBKA: MOCIEI0BATEIBHOCTD
BBIOOPKH CKOPOCTEN MOTOKOB JIOJKHA OBITH CTPOTO BO3pACTAIOIIECH,
MOCJIEI0BATEIbHOCTh BBIOOPKH TEMIIEPATYP JOJKHA OBITH CTPOTO
yOBIBaIOIICH

Bit5-STWDT (STATUS WATCHDOG TIMER)
Ecnu BeicTaBiena 1 — cTopokeBoi TaiiMep BKIIFOUEH, HHAYE —
BBIKJIFOYCH. 3HaUYCHHE JaHHOTO OuTa XpaHuTcs B mamsatd EEPROM.

— Bits 4..2 Res: 3ape3epBHUpPOBaHO

Bit1-STOV (STATUS OVERVOLTAGE)

Ecnu BeicTaBsieHa 1 - mpeBbIlIEHUE BXOJHOTO HANpsHKeHUs: BxoaHoe
HaIpsHKEHUE TPEBOCXOIUT MPEACIIBHO JOMYCTUMOE HANPSKEHHE paOOThI
anemomeTpa. [Ipy 1aHHOM yCJIOBUYM HarpeBaTelb HE TOJDKEH ObITh
BKJIIOUCH

— Bit0-STUP (STATUS UNSTEADY PROCESS)

Asryct 2022
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Ecnu BeicTaBnena 1 - nepexoanoii mpouecc: dT (pa3HOCTh TemmepaTyp
TOPSYET0 U XOJOJHOTO IIYTIOB) MEXKIY COCETHUMHU U3MEPCHUSIMU
U3MEHsIETCS Ha BennuuHy Oombiie ponyctumoii (0,2 °C)

4.2.4 TemnepaTtypa xonoaHoro wyna ¢ AL
[adpec: 0x09, pasmep: 16 6um, docmyn: R]

M3mepeHHble AaHHble C XONOAHOro AaTtymka, Hanpsamyto ¢ AL, 6e3 obpaboTku

4.2.5 Temnepatypa ropsivero wyna ¢ AL
[adpec: 0x0B, pa3smep: 16 6um, docmyn: R]

M3mepeHHble faHHble C HarpeBaemoro gatyvka, Hanpsmyto ¢ AL, 6e3 o6paboTkm

4.2.6 CKOpoCTb NOTOKa
[adpec: 0x07, pasmep: 16 6um, docmyrn: R]

CoaepxuT namepeHHoe 1 npeobpasoBaHHOE 3HaYEHNE CKOPOCTMN BO3AYLLHOMO NOTOKa
B M/c. YacTtoTa obHoBReHusa — 1c.

4.2.7 YpoBeHb BXOAHOro HanpshkeHus
[adpec: 0xOD, pasmep: 8 6um, docmyn: R]

,D,aHHbII7I perncTtp wucnosnb3dyetca AOnd KOHTPOJNA YPOBHA MNUTakoWero moaylib
Hanps>xXeHun4.

4.2.8 MowHOCTb Harpesa
[adpec: OXOE, pasmep: 8 6um, docmyn: R]

Peaucmp codepxxum meKyulyro MouHoOCmMs Hagpesa 8 Bammax, komopasi
nodaemcsi Ha 2opsYUll ulyn aHeMoMempa

4.2.9 Temnepartypa XosfioaHOro Lwyna
[adpec: 0x10, pasmep: 16 6um, docmyn: R]

CopepXnT u3MepeHHyo TemnepaTypy OKpyxatoLLero Bo3ayxa B rpagycax Lienbcus.

4.2.10 TemnepaTtypa ropsiyero wyna
[adpec: 0x12, pasmep: 16 6um, docmyn: R]

CopepXuT n3MepeHHyo TemnepaTtypy HarpeBaemMoro Liyna B rpagycax Llenbcus.

4.2.11 Pa3Huua TemnepaTtyp ropsiuero u XofiogHoro Lynos
[adpec: 0x14, pasmep: 16 6um, docmyn: R]

Co,qep>|<|/1T M3MEPEHHYIO pa3HULy Temnepatyp Mexay HarpesaemMbliM LWYynomMm wu
XOnoAgHbIM LWYNOM B rpagycax LleJ'IbCI/IFI.

4.2.12 Appec ycTpoucTBa
[adpec: 0x20, pasmep: 8 6um, docmyn: R/W]

CopepxuT agpec yctponctea (HEX)
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4.2.13 AGCONOTHLIN MAaKCUMYM CKOPOCTU NOTOKa Bo3ayxa
[adpec: 0x21, pasmep: 16 6um, docmyn: R]

Coaepxut abCcontoTHLIN MaKCUMYM CKOPOCTM NOTOKa BO34yXa C MOMEHTa BKOYEHUS
aHemomeTpa. JoctyneH ¢ Bepcum 1.0.

4.2.14 AGCONOTHLIA MMHUMYM CKOPOCTHU NMNOTOKa BO3ayxa
[adpec: 0x23, pasmep: 16 6um, docmyrn: R]

Coaepxut abContoTHbIN MUHUMYM CKOPOCTU MOTOKAa BO34yXa C MOMEHTa BKMOYEHUSA
aHemomeTpa. JoctyneH ¢ Bepcum 1.0.

4.2.15 Copoc abCcontoTHbIX MUHUMYMOB U MaKCUMYMOB
[adpec: 0x25, pasmep: 8 6um, docmyrn: W]

MponssoguT cbpoc nokaszaHM abCONOTHBIX MAaKCMMyMOB U MUHMMYMOB NpU BBOAE
yucna, oTnnyHoro ot Hyns. [loctyneH ¢ Bepcun 1.0.

5 Pazbem nogknroveHus

LlokoneBka pasbema ykasaHa B Tabnuue.

KoHTakT HasBaHue Ha3HauyeHue
1 VCC Llenb nutaHuna gatymka
2 GND O6wunn BbIBOA
3 12C-SCL JInHusa TakTnposaHna nHtepdenca 12C
4 [2C-SDA JInHna paHHbIX MHTEepdhenca 12C
5 SLEEP JInHusa nepesBoa B CrALMNA peXNM

Tabnuuya 4 (yokoneska pasbema rnooKIHYEHUST)

6.CnAWmnmn pexum

[na nepesoga Moayns B CNAWMA pexuM, HeobxoaMmo nofaTtb BbICOKMA YPOBEHb Ha
BoiBog SLEEP (nuH 5). [Ons BbiBOOA MOAYNs U3 CRSWeEro pexuma Heobxoaumo
YCTAHOBUTb HU3KUA YPOBEHb Ha NNHUK T.e. ONyCTUTb NMHKIO B O unu octasutb SLEEP
He MNOAKNIYEHHbIM. [Na cTaHgapTHOM paboTbl MOAYNSA — BbIXO4 MOXHO OCTaBUTb He
NOAKNIOYEHHBIM.
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7 YepTex moayns
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8 lononHuTenbHble pecypcChbl

KoHTakTHast mHdopMauuss u ceedeHuss no pabote c mogynem npeacTaBleHbl B
npuBeaeHHON Hke Tabnuue.

OnucaHue Ccbinka

CanT npoussogutens http://climatequard.ru/

bubnnoteka ans pabotbl ¢ Mogynem https://github.com/climatequard/CG-Anem

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

Tabnuua 5 (nonesHblie pecypchbl)

9. lononHuTenbHbIEe YyCNOBUSA

Yactb nnatbl C TeEPMUCTOPaAMMN MOOYIA MOryT ObITb MOKPbITbl BrarooTrank1MearoLnm
JTakOM Ha 3Tane rnpomn3Boacrtea (I'IO OONOJIHUTEJSIbHOMY Tpe6OBaHI/II'O) anst obecneyeHns
Biaro3alinTtbl MoayA.
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