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Poccus, r.Cankr-IlerepOypr, 194223, yn.Kypuarora, 1.10

OnTtrueckuit cencop ymiekucioro raza Sensor MK-CO2-OD1 0- 6,0% o0.

ITACIIOPT

1. Onncanue n3aenus

OnTHYecKuil CEHCOp YIIEKHCIOro ra3a IpefHa3HaueH Ui aBTOMATHYECKOTO HETPEPBIBHOTO H3MEpPEHUS
KOHIICHTpAIIMK YIJIeKHcaoro rasa B armocdepe. Cencop wumeer 1udpoBoii UART BbIXOm W MOXKET OBITH
HCIOJB30BaH KaK YacTh Ta30aHATMTHIECKOTO 000PYIOBaHUS.

OnTHyecKuii CEHCOp BBINIONHEH B BHIE €IWHOTO OJIOKA M COCTOMT M3 ONTHYECKOW KIOBETHI, B KOTOPYIO
TIOMEIICHBl WMITYJIbCHBIN onThueckuid u3mydarens (OU) u nByXkaHaidbHBIH (DOTONPHEMHHMK C TeMIEpaTypHOH
KOMIIEHCAlLIUEH, JaTuhKa TEeMIEpPaTyphl, YCUJIHUTENEH CHUTHAJOB, YNPAaBISIONIETO MUKPOKOHTpPOJJIEpa, HMCTOUYHHUKA
nutanuss OV u Onoka ¢opMupoBaHus HanpspkeHHss nuTaHus. ONTHYECKas KIOBETa PacloJiokeHa B KOpITyce,
obecrieunBatomieM An(Gy3UOHHOE TOCTYIJICHHE B He€ aHAM3UpPyeMOil Ta3oBOW cMecH. MUKpPOKOHTpOJIEp
MIPOU3BOJHUT XPAaHEHHE B MaMATH KaIHOPOBOYHBIX KOHCTAHT, 00pa0OTKY CHTHAJIIOB M (OPMHpOBaHHE IH(PPOBOTO
UART BrIXOHOA.

IIpuHOMD neficTBHA ceHCOpa OCHOBAH HAa CENEKTHBHOM ITOTIIONICHUH ONTHYSCKOTO M3ITyUSHHS MOJCKYIaMHU
aHanmu3upyeMoro ra3a. Mamydenue or O mpoxomuT depe3 ONTHYECKYIO KIOBETY W MoIagaeT Ha (HOTONPHEMHUK.
Kanan ®I11 (onopssrii (ref) kaHan pOTONPUEMHHKA) PETHCTPUPYET HHTCHCUBHOCTh HM3JIyYeHUS [0 Ha IITHHE BOTHBI
A0, KOTOpOE HE TMOTIIOMIACTCS aHAIM3UpYyeMbIM ra3oM. Kanan ¢oromnpuemunka @12 (CUTHANBHBINA) PETHCTPHPYET
WHTEHCUBHOCTh HM3Iy4eHUs Ip Ha paboueil JyMHE BOJHBI IMOMIOIICHHUS AP aHAJIM3UPYeMOro rasa MHTeHCHBHOCTH
n3My4eHus, najgaromero Ha ®I12 onuceiBaeTcs BEIpaXeHUEM

Ip=To exp -[k(Ap) C L],
rae k(Ap) — koaddurmenT noromeHus Ha padboyeil JUIMHe BOJIHBI ceHcopa, C- KOHLeHTpalus ra3a, L- onTrdeckas
JUTMHA KIOBETHI. Toraa nckoMasi KOHIIEHTPAIHS Ta3a paBHa

C=-In (Ip/Io) / k(Ap) L.

BrIXOIHBIME CHTHAJlaMH  TTHPOAJICKTPHUYCCKOTO  (POTONMPUEMHHKA SBISIOTCS AMIUTUTYIHBIC 3HAYCHHUS
HanpspkeHudt Up u Uo, mpomnopunoHanbHble BenuyuHaMm Ip u lo, cooTBercTBeHHO. Mcmonb3oBaHHE ONOPHOTO
KaHaJla M03BOJISIET CKOMIICHCHPOBATh BIUSHHE HA U3MEPEHHUE KOHLIEHTPAI[MY U3MEHEHUH MHTEHCUBHOCTH CBETa, HE
CBSI3aHHBIX C €T0 TONVIOIIEHHEM B Ta3e.

2. TexHn4yeckue XapakKTEPUCTUKH

2.1 | IIpuHuun nuaMepeHus HONJIOLLICHUE CBETA I'a30M
2.2 | Amnama3oH pabo4nx KOHIICHTpAIHH ,% 00. 0+6,0

2.3 | Meroa npoboorbopa TG GY3HOHHBIH
2.4 | Bpewms nporpeBa, MUHYT 10

2.5 |PabGouee HanpspkeHue, B +3,0 ++5,0
2.6 |Bpewms ycraHoBineHHs BBIXOIHOTO CHTHANA, To,9, HE OoJee, CeK 30

2.7 |Ilpenen oOHapyxeHus ( paszpemeHue cencopa), %o o0. 0,1

2.8 | OxumaeMblil CPOK CITYKOBI, JIeT 10

2.9 | Tok morpebnenus mpu 3.0B u 5.0B coorBeTcTBeHHO, MA, HE OoJce 140, 165
2.10 |Macca ceHcopa, He OoJee, T. 21

2.11 |Tabapurtsl, (quamMeTp X BBICOTa) 0¢3 HOXKEK, MM 20.0x 16,5

TexHMueckne mapameTpsl, yKasaHHbIC B ILII. 2.6, 2.7, namepens! npu T=25°C, RH=60%, p=760 Topp.



3. YcnoBus dKCIuTyaTaluu

CeHcop mpenHa3Ha4deH IS SKCIUTyaTalllid B CIEAYIOMNX KIUMAaTHUYECKUX YCIOBHSX: TEMIEparypa BO3AyXa
(-40 + +50)°C; orHocuTenbHas BIaxHOCTh (0 + 98)%; armocdeproe nasnenune (80 ~ 120 ) xI1a. He nomyckaercst
SKCIUTyaTalnsl CEHCOpa, KOrZa Ha €ro IMOBEPXHOCTH IIPOWCXOAWT KOHICHCAIMS BOASHOTrO mapa. Jlomyckaercs
IKCIUTyaTaluns CEHCopa IPH JF000H MPOCTPaHCTBEHHOW OPUECHTAIIHH.

[Ipu xacaHUM pyKamu BEIBOAOB CEHCOpa HEOOXOAMMO O0ECIICUUTh 3aIlIUTy OT CTaTHYSCKOTO DICKTPUICCTBA.
[Taiika BEIBOJJOB HE JOIYCKAETCSI.

He pexomeHmyercsi ycTaHaBIMBaTh CEHCOP BOJW3U HCTOYHUKOB BBINCICHUS IBUTH, BOJNU3U HCTOYHUKOB
MapoB KHUCIOT M pacTtBopuTencii. Bo m30ekaHue pasrepMeTH3alMy, HAPYIICHUS KOHTAKTOB, MOBPEXKICHHUS
HCTOYHHKA CBeTa U (JOTONPHEMHHKA 3alpeacTCs IPOU3BOAUTE Pa30OPKy CEHCOopa.

TpancropTHpOBaTh U XPAHUTh CEHCOP CJICAYCT B IMOJMITHICHOBOM YEXJIC B YCIIOBHSIX, HCKIFOUYAIOIINX
MeXaHHIECKUE TTOBPEKICHISI, KOHACHCAIIMIO BJIATH M BO3ICHCTBHE PAa3IMUYHBIX XMMHYECKIX BEIIECTB.

[Ipu coOmiomeHNH MpaBUi SKCIUTyaTallMd HM3TOTOBHUTENb TapaHTHUPYeT Oe30TKa3HyI0 paboTy CEHCOpPOB B
TEYEHHE OTHOTO ToAa. ['apaHTHs He pacIpOCTpaHIeTCss Ha CEHCOPHI, IOIBEPraBIIHeCs pa300pKe, a TAKKE NMEIOIIHE
MEXaHHIECKUE TTOBPEKICHISI KOPITyCa.

16.5 _@6.0
Puc.1 Pa3zmepsl ceHcopa u cxema
\ PACIIOJIOKEHHS BBIBOIOB
o e s f &) 1 - UART, TxD BbIxo[,
% © o | 2 - UART, RxD BbIxon
S g f 3-vdd
] T 4 - GND
5.5

4. JlaHHBIE 11O MPOTOKOILY CBSI3U
IIporokoa cBsazu «XOBBUT»

CeHcop — maccHBHOE YCTPONCTBO.
JlaHHBIE OT CEHCOpa MOTYT OBITh MOJY4EHBI TOJBKO 10 3arpocy.
Jlnst Bcex 3ampocoB CeHCOp Beerna GopMupyeT OTBETHYIO HH(OpMaIUi0. ITo T1O0 3arpaiirBacMble JaHHbIC, THO0
KOJI TIOITBEPIKICHUSL.
Cropocrts cBsi3u: 9600 dut/cex
dopMar nepeaadn JaHHBIX: Iepeaada u npuéM 9 out (¢ ouroM koHTpoIs). OT narynka 3HaYCHHUE 9-r0 OUTa —
Bcerna 0. Konmnuectso crom-out — 1.

Anpecaunust
Anpecarus o 9-my OuTy.
AJipec ceHcopa IMOChIIaeTes epe] epeaadeid Kaxxoro 3amnpoca.
B MCXOIHOM COCTOSIHUM CEHCOP HAXOIHTCS B PeXKUME OKUIAHUS ajpeca, T.e. OKHIaHus IpHéMa ¢ eIUHHLEeH 110
9-my Ourty. ITocne npuéma ampeca ceHCOp MEPEKIIOYAETCs B PEXKUM IIpUEMa JaHHBIX , a Iiepejaolias CTopoHa
niepenaér 3anpoc (JaHHble) ¢ HylIEM 1o 9-My OuTy.
[Tocne nepenaun oTBeTHOM MH(OPMAIMK CEHCOPA BHOBB IIEPEXOIUT B PEXKUM OXKHIaHUS aapeca.

CTpyKTYypa NoChbLIKH
- Daiit ¢ xomgoM 0x7e;
- JUITMHA MacCUBA JAAHHBIX, | 6alT. /[nrHA IMEHHO TIepelaBacMbIX JaHHBIX, T.€. HE BKITIOUAs
cTapToBbIi OaiT (0x7€), 6afT IITUHBI 1 OAWTH KOHTPOJIBHON CyMMBEL.
- JIaHHBIE;
- KOHTPOJIbHAS cyMMa, N1Ba OaiiTa. [lopsamok ciemoBaHus: MIaAIIANA OANT, CTAPIIHA OaT.

CTpyKTypa MOCBUIKKA OJMHAKOBAs KaK JJIS 3a[IPOCOB MTOCHLIAEMBIX B CEHCOPA, TAK M JaHHBIX, MOTYYAEMbIX OT
ceHcopa.



KoHTponbHast cyMMa pacCcUMTBIBACTCS MO TIepPeAaBaeMbIM IaHHBIM M He BKJIFOYAeT CTapToBbIi 0aiT (0x7¢) u 6aiit
JUTIHBI TTOCBIIKH.

KOHTpOJ'II)HaSI CyMMa paCCYUTBIBACTCS MO CICAYIONIEMY aJITOPUTMY:

1. B nemyro 6e33nakoByto nniepemennyto (CRC) zarpysxaercs ancio Oxfftf ((necsruunoe 65535).
2. Bemonusercs onepanus “Vckiodaromiee Win’” HaJ epBbIM 0aliToM MaccHBa M MJIa UM
6aiitom nepemenHoi CRC.
3. Casuraercs CRC BmpaBo Ha OuH OWT, TIPH 3TOM CaMbIi CTapIINi (JIEBBII) OUT AeTaeTcs paBHBIM HYIIO.
4. Ecniu BBIABUHYTHIN OUT paBeH 1, BeImonHseTcs onepaitus “Hckmogaroniee wim” Hax nepemenHoir  CRC u
grcaoM 0xa001 (mecatuanoe 40961). Pesynsrar 3anocutcs B nepemennyro CRC.
Ecnu BeIABHHYTHIN ONT paBeH 0, BRIMOTHIETCS IIEPEX0/ Ha MyHKT 3.
5. Ilynkrst 3,4 BeinonHstores 8§ pa3 (8 cIBUTOB).
6. ITyHKTBI 2-5 TIOBTOPSIOTCSI CO BCEMU OaliTaMM MaccHBa.
7. CRC — paccuntaHHast KOHTPOJIbHAS CyMMa.
ITpumep mporpaMMsl pacuéra KOHTPOIbHOIN cyMMBI Ha “C”.
/*
R crc. Pacy€r KOHTPOIBHOM CyMMBI
Bxoxn: pMas — aapec maccuBa
Size — uMHA MaccuBa
BosBpaiaemoe 3HaYeHHE — pacCYMTAaHHAs KOHTPOJIbHAS cyMMa, 2 Oaiita
*/
WORD R_crc(LPCVOID pMas, int Size)
{
WORD Creg;
int 1,j;
BYTE * pMas_byte;
pMas_byte=(BYTE *) pMas;

Cre=0xffff;
for(i=0;i<Size;i++)
{

Crc= Crc » *pMas_byte;
for(j=0;j<8;j++)
{

if( ((Crc/2)*2) !=Crc)
Crc=(Crc/2) "~ 40961;
else
Crc=Crc/2;
H

pMas_byte++;
H

return Crc;

}

B pacuére KOHTPOIBHOW CYMMBI HE YIaCTBYET CTAPTOBBIN OalT ¢ kKomoM 0x7e 1 OallT [UIMHBI TIOCHIIKH.
BaiiTbl KOHTPONBEHON CyMMBI ITEpealoTCs B MOPSIKE: MITAIIIMI OaifT, crapmmii GaiT.

3anpocsl
[IpuHMMaeMble TaHHbIE [lepenaBaeMble JaHHbIE
0x09 Urenue aapeca - Koz 3ampoca 0x09 - OalT xoxa ma"HHbIX — 0x89
- OaiT ¢ agpecom
0x0a IMepenaya Texkymmx - kox 3ampoca — 0x0a - OaiiT xoma maHHBIX — 0x8a
BHAYEHUIA. - OaifT MPU3HAKOB COCTOSIHUSI.

- 3HaYCHHE BXOJHOIO CUTHAJIa B BOJIbTaX. 4 OaiiTa B
(dopmare ¢ riaBaroreii Toukoit PIC.

[Mopsinok ciegoBaHus OaT — OT MIIAJIIETO K CTAPIIIEMY.
- 3HaYCHNE KOHIICHTPAINX B 33JaHHBIX SAMHUIIAX
n3Mmepenus. 4 6aiita B popmare ¢

miasatomiei Toukoi PIC. IMopsmok crnemoBanus 0alT — OT
MJTJTIIETO K CTapIIeMY.




0x0f

KanundpoBka
3aJIaHHOH TOUYKH

- xop 3ampoca 0x0f

- KOJI pa3peLIeHUs 3aHCH
- HOMEp TOYKH
KamuOpoBKH (cu€r ¢ 0)

- KOJI TaHHEIX (moaTBep kaeHms) 0x8f
[Ipou3BoauTCs 3aMCh TEKYIIErO 3HAYEHUE BXOIHOTO
CUTHAJIa B MACCUB BXOJHBIX CHTHAJIOB KaJTHOPOBOYHOM
3aBucumoctd B RAM nu EEPROM B cooTBercTBHM €
MPUHSATHIM HOMEPOM TOYKH KaJIMOPOBKH.
3anuce B EEPROM OyzeT BbINOJIHEHA TOJIBKO MPH
KOPPEKTHOM 3Ha9eHUH NMPHHATOTO OaiiTa “ Kox
pa3pelieHus 3amucu’”.

HOMepa AaTYNKA U
OTIOJIHMTEILHBIX
napamMeTpoB.

0x11 3anuch agpeca - xop 3ampoca 0x11 - KoJI TaHHEIX (roaTBepxkaeHws ) 0x91
- KOJZI pa3perIeHHs 3aIicH
- OaiiT ¢ agpecom [Mpon3BOOUTCS 3aNFICh HOBOTO 3HAYCHHS apeca JUIs
matunka B RAM u EEPROM.
3amice B EEPROM Oyzer BbINoHEHa TONBKO NPH
KOPPEKTHOM 3HAU€HUHW TPUHATOTO OaiiTa “ Koj| pa3perieHus
Bamucu .
0x13 BoccranoBienue |- kox 3ampoca 0x13 - kox gaHaeix 0x93
3aBOICKHX - KOJI pa3pemieHus 3amucu - kox 3aBeprreHus: 0x01 - HopMmanpHOE 3aBepIIeHUE
napamMeTpoB 0x00 - HeT TaHHBIX B 0OTACTH COXPaHCHHUS
KaJHOPOBKH. BaBOJICKUX
0x14 'YeraHoBka Hyast |- kof 3ampoca 0x14 - koJ faHHbIX 0x94
- KOJI pa3pelleHus 3anmucu
0x15 Banuch - ko 3ampoca 0x15 - Kol JaHHbIX (moATBepxaeHus) 0x95
Ko3(ppuuueHTa - KOJZl pa3pelIeHMs 3a1CH
MOAKAMMOPOBKH |- TaHHBIC. 3HAYCHHE
(KpYTH3HBI). koa(duieHTa B
(dhopmare ¢ ruraBaromieit
toukoii PIC. 4 Gaiira.
0Ox1a Ilepenaya maccuBa |- Koz 3ampoca — 0x1la. - OaiiT xoma maHHBIX — 0X9a
TeKyInX - OaliT MPU3HAKOB COCTOSHUS *
COCTOSTHU T - 3HaYE€HHNE BXOTHOTO CHT'HAJIa B BONIbTaX. 4 Oaiita B
napamMeTpoB Mo (dhopmare ¢ ruraBaroreit Touxoit PIC.
KaHAJY. [Mopsnok cregoBaHust OalT — OT MIIAJIIETO K CTAPIIIEMY.
- 3HaYCHUE KOHIICHTPAINH B 33JaHHBIX SAMHUIIAX
u3MepeHus. 4 6aiita B popMare ¢ IIaBarONICH TOYKOMH
PIC. ITopsaok cienoBanus 0aiT — OT MIIAAIIETO K
cTapuiemy.
- THII Ta3a, 331aHHbIA B KOH(uUrypauuu narduka. [1o odmiei
HyMepaluH TUTIOB Ta30B **
- TN OJOKa JaTdukoB. 1 OailT.
0x30 Urtenne 3aBoackoro| - kox 3ampoca — 0x30. - OaiiT koma maHHBIX — 0xb0

- 3aBOJICKOM HOMEp JaTyhka B (hopmare 11e0ro yucia. 3
Oaiita. [Topsiiok cienoBanust: MitaAIMK OaiT, cpeaHuit
Oaift, cTapmuii OanT.

- GaiiT THMa ra3a no TabauIle ra30B OJOKOB CEHCOPOB

- OaliT TUMA SIMHUIIBI U3MEPCHUS

baiiT npu3HAKOB COCTOSIHUSL:

7 6 5 4 3 2 1 0
Otka3 | Jlannsie rotoBel| Bexox B orpunartensH. | Hapymen. Hapymen. |Hapyuen. no
ceHcopa o0acTp mo I1C 3 o [1C 2 [C 1

Omka3z cencopa - 0TKa3, OOHapyKEHHBIH MPOrpaMMOii CEHCOopa.

Jannsie 20mo6vl — Py BKITIOUCHUH BBIICP)KUBACTCS HHTEPBAl BPEMEHU HA YCTAHOBJICHHE CEHCOpA B pabouee
COCTOSIHHE, ¥ B TEUCHHE 3TOTO BPEMEHHU H3MepeHne He Benércs. [locine monydeHus epBhIX pe3yabTaToB
YCTaHaBIMBACTCSl MPU3HAK TOTOBHOCTH JIAaHHBIX.
Bbixo0 ¢ ompuyamensh. 06nacms — BHIXO] B OTPULIATEIIFHYIO 00IaCTh 32 3aJaHHBIC ITPEIEIIbI.
Hapywenue no IIC 1 — napyiieHue 1o IepBOMY MOPOTY CpadaThIBaHHS.



Hapywenue no IIC 2 — napymieHue 1o BTOpoMy MOpory cpabaTsIBaHHS.
Hapywenue no IIC 3 — HapylieHHe 10 TPEThEMY IOPOTY cpabaThIBaHHU.

OO0mas Hymepanus THIOB ra3oB.

1- CO 5-02 9 -CI2 13 — C3H8 (nponan)

2- CH4 6- CO2 10-F2 14 — C6H14 (rexcan)

3- NH3 7- H2S 11 —Hcl 15- 03

4-H2 8- S02 12 —HF 16 —NO2
IIpumeyanue:

- «Kon paspemenus 3amucm» — 0x5A;
- CeHCOp OTBEUAET Ha 3arpockl 1o coOCTBeHHOMY 1 obmmemy aapecy (0xFE);
- Jliis paboTsl o mporokoiay «XOBBUT» mo 3ampocy mpeaocTaBisercs mporpaMmmaoe odecreueHue Xdisplay.

5. KOMILIJIEKTHOCTH
Cencop Ne —

ITactoprt (Ha ynakoBKy) — 1 9K3.

6. CBHIIETENBCTBO O MMPUEMKE

Cencopst MK-CO2-OD1 0 - 6.0% 06. COOTBETCTBYIOT TEXHHYECKUM XapaKTEPUCTHKAM JTaHHOTO IaclopTa
1 MIPU3HAHBI TOAHBIMU JIJI OKCILTyaTaluu.

Jara BeITyCcKa 20 T

ITonnuck nuil, OTBETCTBEHHBIX 332 IPUEMKY M.II.

7. 'apaHTUX U3TOTOBUTEIIS

W3roToBuTENs TapaHTHPYET COOTBETCTBHE CEHCOpOB TpeboBanmsM TY 4215-027-46919023-2012 mpu
coOJTIOIeHUH TTOTPEOUTEIEM YCIIOBUN TPAHCIIOPTHPOBAHUS, XPAaHEHNS U SKCILTyaTaIuH.

lapanTuitHbI CPOK 3KCIUTyaTallid CEHCOPOB B COCTaBe Tra3zoaHaim3aropa 24 Mecsma co JHS BBOJA
ra3oaHann3aTopa B KCIUTyaTaIHIo.

I'apanTHItHBI CPOK XpaHEHUS CEHCOPOB — 6 MeCALEB CO AHS U3TOTOBICHUS.



