ClimateGuard

CG-Anem-1vl

MoayrnbHbIM TepMOaHEMOMETP

1 OCHOBHbIe OCOOEHHOCTU

PyHKUNOHASTbHbIE:

YHuBepcanbHoe nogkntoyeHue no 12C
N3mepeHmne ckopocTn BO34YLLHOMO
noToka

N3mepeHne TemnepaTypbl OKpyXatoLLen
cpeabl

WHTennekTyanbHasa cuctema
caMmogmarHoCTUKK

Mepenaya gaHHbIX B U3NYECKUX
BeNnMymMHax (a He YCroBHbIX eanHuLax)
ToyHas 3aBoackast kanmbposka
BosmoXHOCTb NnepeBoga gaTymka B
pexum rnybokoro cHa

KomnakTHble pa3mepsbl

BonbLuon gnanasoH paboumnx
Temneparyp

3awmTa oT NpeBbILLEHNS] BXOOHOIO
HanpsKeHns

TexHnyeckas nHpopmaums

OneKTpu4eckme:

Hanps»xeHne nutaHus:
- npu nokynke 0o 01.06.22 - 4.6 B
- npu nokynke nocsne 01.06.22 - 3.3 B
MakcrMmanbHbI TOK NoTpebneHns Ha
CKOPOCTM NOTOKa:

- 8o 5.5 m/c He Gonee 150 mMA

- 5o 10.5 m/c He Bonee 250mMA

- o 25 m/c He Bonee 450mA

TexHun4yeckune:

Pasmepbl mogyn4a

79MM X 20MM X 7MM

Bec mogyna 12r

[nana3oH pabounx Temnepartyp
ot -20°C po +40°C

2 OnucaHue

CG-Anem — yHuBepcarnbHbl MoOAyMb
TepmoaHemomeTpa. B kauecTBe
YYBCTBUTENbHbLIX 3M1IEMEHTOB B MoAayre
ncnonb3yrTtca NTC-

TEPMUCTOPbI, MPUMEHSEMbIE B LLUMPOKOM
AvanasoHe NPOMbILLMIEHHbIX YCTPOUCTB.

YCTpOMUCTBO noagaepXuBaeT M3MepeHue
N pacyeT CKOpOCTU U TeMneparypbl
BO34YLIHOrO NoTOKa C UCMOSb30BaHMEM
Tpex pasnuyHbIX Anana3oHOB Harpesa, B
3aBUCMMOCTU OT CKOPOCTW MOTOKa.

V3amepeHne TemnepaTypbl, anropuTMbl
pacyeTa U nepepada gaHHbix no 12C c
yactotoM paboTbl wWwuHbl oo 200 KMy
peanu3oBaHbl Ha YCTaHOBJIEHHOM Ha
nnate MUKPOKOHTponnepe Atmega8. B
LUensix noBbllWEeHUsT 3HeproaddekTmBe-
HOCTU MOLYNb MOXET ObITb NepeBeaeH B
pexum rnybokoro cHa. ObecnedeHa
BO3MOXHOCTb nosiydatb no 12C Tekyuwiee
COCTOsIHWE YCTPOUCTBA, YTO No3BoNseT
BbISIBUTb OLLMOKM Npun aKcnnyataumn.
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3 XapaKTepuUCTUKN YCTPOUCTBA

3.1 TexHn4yeckue

3HaveHue Pa3mep-
MapameTp
He MeHee | paboyee | He Gonee HOCTb

HanpspkeHne nutaHus 4.5 (3.2) 4.6 (3.3) 4.7 (3.4) B
MakcrumanbHbIN TOK NOTpebneHus - 50 210 MA
Pabouunii TemnepaTypHbIn 20 +20 +40 °C
AnanasoH

Pabouunii anana3oH BNaXXHOCTU 0 60 98 %
Bpems nporpesa ceHcopa 10 - 15 cek

Tabnuya 1 (mexHu4Yeckue xapakmepucmuKu)

3.2 MeTponorunyeckue

PacueTt ckopocTn noToka BbINOMHAETCA nyTem npeobpasoBaHusi pa3HOCTM Temneparyp
ropsyero M XoriogHoOro KOHUOB TepmoaHemomeTpa. [nsa pacdeta TemnepaTypbl
OKpy)atoLero Bo3gyxa npumeHsietca ypasHeHne CtemHxapta — Xapra:

1
?=A+B*ln(R)+C>|<ln(R)3

[0e T — memnepamypa 8 Kesib8UHax

R — conpomusneHue mepmope3ucmopa

A,B,C — koappuyueHmsl Xapma

3HavyeHue

Pa3mep-
MapameTp
He MeHee | pabouyee | He 6onee HOCTb
N3mepsiembin AnanasoH cK Ten
3mepse AnanasoH cKkopocTe 0.1 i o5 w/c
BO3YLUHOro NOTOKa
N3mepsembin ananasoH
P A 20 . +100 C
Temneparyp
MakcumanbHasi NorpeLHoCcTb
axchimanbhan norpelLnoee . . 03+10% | ™l
N3MepeHNst CKOPOCTU MOTOKA
MakcumanbsHasi NorpeLHoCTb ) ) +1 oc
n3mMepeHns Temneparypbl -
PaspeLueHne ckopocTn NoTokKa - 0.1 - m/c
PaspelueHne Temneparypsl - 0.1 - °C
Tabrnuya 2 (Mempornoau4yeckue xapakmepucmuku)
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4.1 KapTa pernctposn

4 UHcpopmaymoHHOE B3anmogencTeme

O6MeH faHHbIMK (HacTpovika U nepegadvya U3MepeHHbIX 3Ha4YeHU) ocyLLecTBNSeTCs No
nHtepdpency 12C Ha ckopoctu o 200 kl'u. Mpu aTom gatymk paboTaeT B pexume Slave
C agpecom no ymonyanuio 0x11.

Uma Appec |Pasmep HanmeHoBaHue R/W| Pa3mep-
peructpa (6uT) HOCTb
FACTORY |0x00-0x03| 24 |<3ape3epBMpOBaHO> R -
VERSION 0x04 Bepcus npomeku R -

WHO_I_AM 0x05 NoeHTudmkatop ycTponctaea R -
STATUS 0x06 CraTtyc ycTtponcTtea R/W -
WIND 0x07-0x08 16 CkopocCTb noToka R | 0,1*m/c
ADC_COLD |0x09-0x0A 16 MokasaHus AL xonogHoro wyna | R -
ADC_HOT |0x0B-OxO0C| 16 MokasaHusa AL ropsyero wyna R -
SUPPLY_V 0x0D YpOBEHb BXO4HOMO HanpsXXeHus R 0,1"B
PWR_WT OxOE MowHoCTb Harpesa - 0,1*Bt
TEMP_COLD | 0x10-0x11 16 |TemnepaTtypa XOnogHOro wyna R | 0,1*°C
TEMP_HOT |0x12-0x13 16 |Temnepatypa ropsayero wyna R | 0,1*°C
dT Ox14-0x15 16 PasHnua Temnepartyp ropayero u R 0.1*C
XOMNoAHOro Lynos
WIND_MAX 0x21-0x22 16 |ABCOSMOTHBIA MakCMMyM CKOPOCTU R | 0.1*m/c
notoka (goctynHa c sBepcumn 1.0)
WIND_MIN 0x23-0x24 16  |AGCONIOTHBLIN MUHUMYM CKOPOCTH R | 0,1%w/c
notoka (goctynHa ¢ Bepcumn 1.0)
RESET_WIND 8 CBpocC MUHMMYMOB 1 MaKCUMYyMOB
0x25 W -
(goctynHa ¢ Bepcum 1.0)

Tabnuya 3 (kapma peaucmpos8 UHHOPMayUOHHO20 83aumMooelicmausi)

4.2 OnncaHue perucTposB.

MocnenoBaTtenbHOCTbL 6GaNToOB B permcTpax ctaHaapTHasa. CHavana ctapLunin, 3atem

MnagLnm.

4.2.1 Bepcusi npoLLIMBKU
[adpec: 0x04, pazmep: 8 bum, docmyn: R]

PeFVICTp XpaHeHnA TeKyLU,eI7I BepCcun TMpoLUnBKN. MCI'IOJ'IbSyeTCFI Ona KOHTpOoA U

cBoeBpeMeHHoro ooHoeneHus MO.

4.2.2 WpeHTudumkaTop yctpomucrea
[adpec: 0x05, pazmep: 8 6um, docmyn: R]
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Copepxut noeHTudmkatop moayns. o ymonyaHuio naeHTUdUKaTopoM sIBNsieTcs
agpec ycTpouctea

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

CopepxunTt cBegeHus o pabote moaynsi.

Bits 7 6 5 4 3 2 1 0
|STITR | STIT |STWDT| - | - | - |STOV|STUP | STATUS
Read/write R R WI/R - - - R R
Initial
Ualle 0 0 0 0 0 0 0 0

— Bit7-STITR (STATUS INCORRECT TARING RANGE)
Ecnu BeicTaBneHa 1 - omubka o0beMa TapUPOBKHU: KOJIUYECTBO BHIOOPOK
TeMIIEpaTyp U CKOPOCTE MOTOKA HE PABHO JPYT APYry (B J000M U3
JIMara30HOB)

— Bit6 — STIT (STATUS INCORRECT TARING)
Ecnu BeIcTaBneHa 1 - HEKOppEeKTHAs TapUPOBKA: MOCIEI0BATEILHOCTD
BBIOOPKHM CKOPOCTEM MOTOKOB JJOJKHA OBITH CTPOTO BO3pACTAIOIIEH,
MIOCJICIOBATEIbHOCTh BEIOOPKHU TEMITEPATYP JOIKHA OBITH CTPOTO
yOBIBaroIIei

— Bit5-STWDT (STATUS WATCHDOG TIMER)
Ecnu BeIcTaBiieHa 1 — cTOpokeBOM TakMEp BKIIFOYEH, HHAYE —
BBIKJIIOUEH. 3HaueHue naHHoro ourta xpanurcs B namsitu EEPROM.

— Bits 4..2 Res: 3ape3epBupoBaHo

— Bit1-STOV (STATUS OVERVOLTAGE)
Ecnu BricTaBneHa 1 - mpeBbIllieHHE BXOJAHOTO HanpsikeHus: BxoaHoe
HaIpsHKEHUE MPEBOCXOAUT MPEAEIbHO JIOMYCTUMOE HaIPSXKEHHE paOOThI
anemomertpa. [Ipu naHHOM yClIOBHM HarpeBaTesb He JOJDKEH ObITh
BKJIIOUECH

— Bit0-STUP (STATUS UNSTEADY PROCESS)
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Ecnu BeicTaBnena 1 - nepexoanoit nmpouecc: dT (pa3HOCTh TemMIiepaTyp
TOPSYEro U XOJIOJHOTO IIYIOB) MEXAY COCETHUMHU U3MEPCHUSIMHU
U3MEHsieTCs Ha BenunHy Oombiie gomnyctumoi (0,2 °C)

4.2.4 Temnepartypa xonogHoro wyna ¢ AU
[adpec: 0x09, pasmep: 16 6um, docmyn: R]

M3mepeHHble JaHHble C XONOAHOro garyuka, Hanpamyto ¢ AL, 6e3 o6paboTku

4.2.5 TemnepaTtypa ropsidero wyna c AL
[adpec: 0x0B, pasmep: 16 6um, docmyrn: R]

M3mepeHHble JaHHble C HarpeBaeMoro garyuka, Hanpsmyto ¢ AL, 6e3 obpaboTkm

4.2.6 CKopocTb NoTOKa
[adpec: 0x07, pasmep: 16 6um, docmyn: R]

CoaepXxuT namepeHHoe 1 npeobpasoBaHHOEe 3Ha4YEeHNEe CKOPOCTU BO3AYLUHOIMO NOTOKa
B M/c. YacToTa obHoBneHna — 1c.

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

[aHHbIn  perncTp ucnonb3yeTcs ANs KOHTPOMNS YPOBHS MNUTalOWeEro moaynb
HanpsPKEHUS.

4.2.8 MowHOCTb HarpeBa
[adpec: OXOE, pasmep: 8 bum, docmyn: R]

Pezaucmp codepxxum meKyuiyro MouHocms Hazpesa 8 Bammax, komopasi
rnodaemcsi Ha 20psYuUll Wyn aHeMomempa

4.2.9 TemnepaTypa XOfO4HOrO Lwyna
[adpec: 0x10, pasmep: 16 6um, docmyn: R]

CopepX1T N3MepeHHYIo TeMnepaTypy OKpykatoLero Bo3ayxa B rpagycax Llenbcusi.

4.2.10 Temnepartypa ropsiuero wyna
[adpec: 0x12, pasmep: 16 6um, docmyn: R]

CoaepXxuT U3MepeHHyto TemnepaTypy HarpeBaeMoro Lyna B rpagycax Lienbcus.

4.2.11 Pa3Huua TemnepaTyp ropsiyero u XosiogHoro Lynos
[adpec: 0x14, pasmep: 16 6um, docmyn: R]

COﬂep)KI/IT MU3MEPEHHYIK pa3Huly TemMneparyp Mexay HarpesaemMblM LWyrnom u
XonoAaHbiM WYynom B rpagycax LleJ'IbCI/IFI.

4.2.12 A6CONOTHLIA MaKCUMYM CKOPOCTU NOTOKa BO3AyXa
[adpec: 0x21, pasmep: 16 6um, docmyrn: R]

Coaepxut abCcontoTHbIM MakCMMyM CKOPOCTM MOTOKa BO34yXa C MOMEHTA BKIHOYEHNS
aHemowmeTpa. [loctyneH ¢ sepcun 1.0.
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4.2.13 A6CONMTHLIA MUHUMYM CKOPOCTU NOTOKa BO3AyXa
[adpec: 0x23, pasmep: 16 6um, docmyn: R]

Copepxunt abCcontoTHLIN MUHUMYM CKOPOCTU MOTOKA BO34yxXa C MOMEHTa BKITHOYEHUS
aHemowmeTpa. [loctyneH ¢ Bepcun 1.0.

4.2.14 Copoc abCcontoTHbIX MUHUMYMOB U MaKCUMYMOB
[adpec: 0x25, pasmep: 8 6um, docmyn.: W]

MponsBoanT cOpoc nokasaHuin abconTHLIX MaKCUMYMOB Y MUHMMYMOB NpU BBOAE
ymcna, oTnMYHoro ot Hyns. [ocTyneH ¢ Bepcun 1.0.

5 Pa3bem noagkntoyeHus

LlokoneBska pa3bema ykasaHa B Tabnuue.

KoHTakT HasBaHue HasHauyeHue
VCC Llenb nutaHma gatyvka
2 GND O0wunn BbiBOA,
3 12C-SCL JInHnsa TakTnposaHus nHTepdenca 12C
4 12C-SDA JInHnsa gaHHbIX nHTEpdenca 12C
5 SLEEP JInHnsa nepeBoga B CrAWMN pexnm

Tabrnuuya 4 (Uokorneska pa3bema MOOK/IYEHUS)

6.CnAawmm pexum

[ns nepeBoda mogyns B CASAWMA pexnm, HeobxoaMmo nogaTtb BbICOKUMA YPOBEHb Ha
BoiBog SLEEP (nuH 5). [ns BbiBOAa MOAyns M3 ChsiLLEro pexuma Heobxoammo
YCTaHOBUTb HU3KNIN YPOBEHb HA NIMHUN T.€. ONYCTUTb NuHMIO B 0 nnu octasntb SLEEP
He MOAKMNIYEHHBLIM. [INs cTaHgapTHOM paboTbl MOAYNSA — BbIXO4 MOXHO OCTaBUTb HE
NOAKIHOYEHHbIM.
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7 YepTex moayns
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8 flononHuTenbHbIE pecypcChl

KoHTakTHas WHdgopmaums M cBedeHuWss No paboTe ¢ Moaynem npeacTaBneHbl B
NPUBEOEHHON HXKe Tabnuue.

OnucaHue Ccbinka
Cant npounssogutens http://climatequard.ru/
Bubnuoteka gnsa paboTkbl ¢ Moaynem https://github.com/climateguard/CG-Anem
CoobuwectBo B Telegram https://t.me/climatequard community

Tabnuya 5 (nonesHble pecypchl)
9. [lononHuUTenbHbIe YCNOBUS

YacTte nnatbl € TeEpPMUCTOPAMN MOAYINA MOryT ObITb NOKPbITbl BarooTTarikmBaroLwnm

nakoMm Ha aTane npou3BoACcTBa (N0 AONONHUTENBHOMY TpeboBaHMo) Ana obecneyeHns
BrarosawuTbl MOAynsi.
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