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OnucaHue.

DS18B20 uudpoBor TepmMomMeTp C nporpaMMupyemMbiM paspelleHnem, ot 9 go 12-bit, kotopoe moxeT
coxpaHsTbess B EEPROM namsitv npnbopa. DS18B20 o6meHuBaeTcsa aaHHbIMK o 1-Wire lwmHe 1 npu aToM MOXeT
ObITb KaK €AVHCTBEHHBbIM YCTPOMNCTBOM Ha NHMU Tak u paboTaTk B rpynne. Bce npouecchl Ha LWWHe ynpaBnsioTCcH
LeHTpanbHbIM MUKPOMNPOLIECCOPOM.

InanasoH namepennn ot —-55°C go +125°C n TouHocTbio 0.5°C B granasoHe ot —10°C go +85°C. B gononHeHue,
DS18B20 mMoxeT nMTaTbCA HaMpsbKEHMEM NMHUKM AaHHbIX (“parasite power”), Npu OTCYTCTBUM BHELLUHEro UCTOYHMKA

HanpsHXeHus.

Kaxabin DS18B20 umeeT yHUKanbHbI 64-6UTHBIA NocnefoBaTeNbHbIN KOA, KOTOPbIA NO3BONseT, obLiatbecs ¢
MHOXecTBOM AatynkoB DS18B20 ycTaHOBNEHHbIX HA OOHOW LWKHE. Takon NPUHUUM NO3BONSIET UCNONb30BaTh OAMNH
MUKponpoLieccop, YTODbI KOHTponupoBaTb MHOXecTBo AatdumkoB DS18B20, pacnpegeneHHbix no 6GonbLiomy
yyacTKy. [MpunoxeHns, KOTopble MOFyT WU3BMEeYb BbIrOAY M3 3TOW OCOBEHHOCTW, BKIOYAKT CUCTEMbI KOHTPOMS
TemnepaTypbl B 30aHusX, U 060pydoBaHUM UMW MallMHaX, a Tak XXe KOHTPONb W yrnpaBreHue TemnepaTypHbIMM
npoueccamu.

Ha3HauyeHue BbiBogoB Tabnuue 1

SO~ SOP* TO-92 | CMMBOJT | ONMNCAHNE

5 4 1 GND Oo6wwmn.

4 1 2 DQ BbiBog AaHHbIX BBoAa/BeiBoAa (Input/Output pin). Open-drain 1-
Wire interface pin. Mo aTon nuHuM nogaeTcs NMTaHWe B pexume
paboTbl C NapasuUTHbIM NMUTaHUEM.

3 8 3 VDD VDD BbiBoa nuTaHus. 4ns pexuma pabomsi ¢ napasumHbIM numaxue
VDD Heo6x00umMo coeduHUMb ¢ 06WUM NMPoeooom.

*Bce ocTanbHble BbIBOAbl AO0JTKHbI OCTaBaTbCA HE NOAKITHOYEHHbIMIA.
KpaTtkun 0630p.

Unntoctpaunsa 1 nokasbiBaeT 6nok-cxemy DS18B20, n onvcaHusa BbiBOgoOB AatTcd B Tabnuue 1. 64-6utoBbi
ROM 3anomuHaeT yHuKanbHbI NocnegoBaTenbHbii kog npubopa. OnepaTtvBHasa namMsaTb COAEPXUT 2-0aiToBbIN
TemnepaTypHbld  PErucTp, KOTOPbIA XPaHWUT 3HAdYeHue TemnepaTypbl MO OKOHYaHWIO TemnepaTypHOro
npeobpasoBaHus. [1Ba 0gHOOANTOBLIX perncTpa TemnepaTypbl KOHTPONSA TemnepaTtypbl (TPUrrepHor cxemMbl TH n
TL), m K peructpy koHdurypaumm. Peructp KoHdurypaumm no3BONSeT MONb30BaTEN0 YyCTaHaBMMBaTb
paspeLuaroLLyto crnocobHOCTL LndpoBoro npeobpasoBartens TemnepaTypbl kK 9, 10, 11, unu 12 6utam, 310 1 BNMseT
Ha BpeMsi KOHBepTUpoBaHus Temnepatypbl. TH, TL n pernctpbl koHurypaumm aHeproHesaesucumsl (EEPROM),
TaknuMm 06pa3oM OHU COXPaHAT AaHHble, Korga npuobop - BbIKMOYEH.

DS18B20 ucnonb3yeT ucknoumTtenbsHo 1-Wire npoTokon — npu 3ToM opMUpyeTCs COeaUHEHWe, KOTopoe
OCYLLECTBMSAET KOMMYHMKALMIO Ha LUMHE, UCMONb3ys BCEro OAMH ynpaenswoowuii curHan. WvHa pormkHa OGbiTb
NOAKIIOYEHa K UCTOYHUKY MUTaHMs Yepes3 NoATSArMBaloWmiA pe3ncTop, Tak Kak BCe YCTPOMCTBA CBS3aHbl C LUMHOW,
NCNonb3yloT coeanHeHne Yepe3 Z-COCTOAHMS UMM BXOA OTKPLITOro CToka. Mcnonb3ysi aTy LWMHY MUKpOMpoLLeccop
(ycTponCTBO ynpaBneHus) naeHtuguumpyeT n obpallaeTcs K gatdyvMkam TemnepaTtypbl, Ucnonb3ysa 64-6utoBbin Kog
npubopa. MNMocKomnbKy Kaxabli NpMbop MMEET YHMKambHbINA Ko, YMCNo NpnbopoB, K KOTOPbIM MOXHO 00paTUTbCA Ha
OOHOW WWHe, haKTUYeCKM HEOTPAHUYEHHO.

Opyras ocobeHHocTb DS18B20 - cnocobHocTb paboTaTb 6e3 BHELWHEro nutaHusl. OTa BO3MOXHOCTb
npefocTaBnseTcsa Yepe3 NoATArMBaoLWMN pe3ncTop. BeICOKMIA cMrHan LWKWHbI 3apskaeT BHYTPEHHWUIA KOHAEHcaTop
(CPP), koTopbii nuTaeT npubop, Koraa Ha LUMHE HU3KUMIA ypoBEHb. ATOT METOA HOCWUT HasBaHue «[llapasuTHoe
nutaHue». lMpu 3TOM MakcumanbHasi u3mMepsieMasi Temnepatypa coctaenset + 100 °C. [ns pacwmpeHus
OunanasoHa Temnepatyp 4o + 125 °C Heobxoaumo Ucnonb3oBaTh BHELLHEE NUTAHKE.




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

PucyHok 1
Vey
4.7k PARASITE POWER
CIRCUIT P MEMORL‘ggﬁ':NTROL DS18B20
D W— > >
DQ v
‘— TEMPERATURE SENSOR
64-BIT ROM
INTERNAL Voo AND PN ALARM HIGH TRIGGER (Ty)
GND I c 1-wire PORT SCRATCHPAD REGISTER (EEPROM)
PP
0 ALARM LOW TRIGGER (Ty.)
REGISTER (EEPROM)
CONFIGURATION REGISTER
POWER <P (EEPROM)
Voo IR SUPPLY P
SENSE
@P| 8-BIT CRC GENERATOR
Pexum — KOHBepTauumn TemnepaTyphbl
OcCHOBHble  (OYHKLMOHanbHble  BO3MOXHOCTM DS18B20 - ero TemnepaTtypHbii npeobpasoBarensb.

Paspewatouwass cnocobHocTb TemnepaTypHoro npeobpasoBaTtensd MOXeT ObiTb M3MeHeHa Monb3oBaTenem u
coctaenset 9, 10, 11, nnn 12 6UTOB, COOTBETCTBYS NpUpaLLeHusaM (OUCKPETHOCTU namepeHus Temnepatypsl) 0.5
°C, 0.25°C, 0.125°C, n 0.0625°C, cooTBeTCcTBEHHO. Pa3peluatolias cnocobHOCTb MO YMONYaHWIo ycTaHoBMneHa 12-
out. B ncxogHom coctosiHum DS18B20 HaxoamnTcsa B COCTOSIHUM NOKOS (B HEAKTMBHOM COCTOSIHUK). YTOObI HavyaTb
TemnepaTypHoe u3MepeHue v npeobpasoBaHve, BeayllMi OOSMKeH NnofaTb KOMaHAy Hayana KOHBEepTUpOBaHUS
TemnepaTypbl [0x44]. Mocne KOHBEPTMPOBAHWS, MOJTyYEHHblE OaHHble 3anomMuHalTcs B 2-0alnToBOM peructpe
TeMmnepaTypbl B onepaTuBHon namsty, 1 DS18B20 Bo3BpallaeTcsa kK HeakTMBHOMY cocTosiHuio. Ecnn DS18B20
BKITIOYEH C BHELWHWM MUTaHWEM, BeAyLMA MOXET KOHTPONMpoBaTb KOHBEPTMPOBaHWE TemnepaTypbl (nocne
komaHabl [0x44]) no cocTosHuio wiuHbl. DS18B20 6yaeTt chopmupoBaTh (OTBET Ha CNOT BPEMEHU YTEeHUs OT
ycTpoucTBa ynpaBneHusi)) norudeckum «0» korga npoucxoauT TemmnepaTtypHoe npeobGpa3oBaHue. U
norunyeckyr «1», korga KOHBepTMpOBaHue BbinosiHeHo. Ecnu DS18B20 BkntoveH ¢ napasuTHbIM NMTAHUEM, 3Ta
TEXHOMOrMs yBeOOMMEHUS He MOXeT ObITb UCNONb30BaHa, TaK Kak LUMHY HY)XHO nodaTb BbICOKMN YPOBEHb
(HanpskeHWe NUTaHusl) B TEYEHUEe BCEro BpeMeHu TemnepaTypHoro npeobpasoBaHuns. B aTom crnyvae ycTpoOMCTBO
ynpaBneHus JOMKHO CaMOCTOSTENTbHO KOHTPONMPOBATb BPEMS KOHBEPTUPOBAHUS.

BbixogHble TemnepaTypHble gaHHble DS18B20 kanubposaHbl B rpagycax Llenbcusa. TemnepaTypHble gaHHble
3anoOMUHaTCH Kak 16-6MToBOE YMCNO CO 3HakoM (CM. puc. 2). buTbl npusHaka (S) ykasbiBaloT, ABRSETCS Nn
TemnepaTypa NnonoxuTenbHas unn oTpuuatenbHas: ans NonoXxutenbHblX S = 0, a AN oTpuuaTenbHbIX Yucen S =
1. Ecnn DS18B20 6ygeT HacTpoeH Anst KOHBEPTMPOBaHUS 12-O6MTHOW pa3peLueHunst, TO Bce OUTblI B TEMMNEPATYPHOM
peructpe OyayT codepxaTb LeNCTBUTENbHble AaHHble. Ona 11-6uTHOW paspellatrowen cnocobHoctn, 6ut 0
HeonpeaeneH. Ona 10-6utHon paspeliarowert cnocobHoctn, 6utel 1 U 0 HeonpedeneHHbl, U Ans 9 OUTHOWM
paspeLuatoLlen cnocobHocTn 2, 1 n 0 HeonpeaeneHHbI.

Tabnuua 2 gaeTt npuMepbl OaHHbLIX LMMPOBOro BbiIXo4a M COOTBETCTBYIOLLEN TeMnepaTypbl, ansa 12- GUTHON
paspeLuaoLLer cnocobHOCTH.
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dopmarT perucTpa Tepmnepartypbl puc. 2

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
LS Byte 2 2° 2! 2° 2! 2 27 2

bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
MS Byte S S S S S 2¢ 2° 24

TEMPERATURE/DATA RELATIONSHIP Ta6nuua 2

Temnepatypa Lindoposown BbIXOa Lndposon BbIXoq
(ABOVYHbIN) (Hex)
+125°C 0000 0111 1101 0000 07D0h
+85°C* 0000 0101 0101 0000 0550h
+25.0625°C 0000 0001 1001 0001 0191h
+10.125°C 0000 0000 1010 0010 00A2h
+0.5°C 0000 0000 0000 1000 0008h
0°C 0000 0000 0000 0000 0000h
-0.5°C 1111 1111 1111 1000 FFF8h
-10.125°C 1111 1111 0101 1110 FF5Eh
-25.0625°C 1111 11100110 1111 FE6Fh
-55°C 1111 1100 1001 0000 FC90h

*npu nogaye NUTaHnsi B TeMnepaTypHbIN PperncTp 3anmcaHo Yncno +85°C

Onepauuss — nepegaya cCMrHanoB aBapum

Mocne Toro, kak DS18B20 BeINONHUT TemnepaTypHoe npeobpa3oBaHue, TemnepaTypHOe 3HayeHue -
CpaBHMBAETCS CO 3HAYEHUEM, 3anncaHHbIM B pernctpbl TH 1 TL (onpegeneHHble nonb3oBaTteneM, cM. puc. 3).

BuT npusHaka (S) ykasbiBaeT, NONOXUTENBHOE UM OTpULLATENbHOE 3HAYeHNe: NS NONOXUTENbHbIX Yicen S =
0 u anga otpuuatensHoro yucna S = 1. Peructpbl TH u TL aHeproHesasucumesl (EEPROM), Takum o6pasom, oHU
COXpaHAT AaHHble, koraa yctponctBo obectoveHo. K TH u TL moxHO obpatutbesa yepes 6antbl 2 u 3 cornacHo
KapTe namaTn, kak o6bsicHeHo B pasgene NAMATU aton cneumdukaumm.

®opmart peructpos THu TL puc. 3
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

S 26 23 23 22 Pk 20

2

[lns cpaBHEHMSA UCNONb3ylTCs TONbKo 6uThl 4-11 N3 pernctpa Temnepatypsbl (Lenoe 3HaYeHne TemMmnepaTyphbl).

Ecnun namepeHHas TemnepaTypa Huwke unu pasHa TL nnu Bbiwe nnu paeHa TH, popmmnpyeTtcs ycrnosue Aapuu,
n ycraHaenueaetca dnar Asapum B DS18B20. 3T1oT chrar OOHOBRSIETCA MNOCME KaXOoro TemnepaTypHOro
npeobpasoBaHus; NO3TOMy, ecnu ycrnoBue Asapuv nponageT, To dnar OygeT cbpoweH nocre crneaylwero
TemnepaTypHoro npeobpasoBaHus.

maBHOE YCTPOWMCTBO MOXET npoBepuTb ycnosue ABapum Bcex DS18B20 Ha wwuHe, nogaBas komangy Mouck
Asapuu [ECh]. Jlio6oit DS18B20 ¢ yctaHoBneHHbIM dnarom ABapuy OTBETUT Ha STy KOMaHAy, Takum obpasom
rmaBHOE YCTPOMCTBO TOYHO MOXeT onpeaenut, kakme DS18B20 Haxogatcsa B cocTosHumM ABapun. Ecnn nameHeHb!
3HayeHue peructpoB TH unu TL, To Heobxoaumo 3anycTuUTb HOBOE TemnepaTypHoe npeobpasoBaHue, YTOObI
BbIMNOSIHUITOCH MPOBEPKA YCIIOBUI KOHTPONS TeMnepaTypbl, 3agaHHoe B pernctpax TH vnm TL.
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Mutanne DS18B20

DS18B20 moxeT ObITb BKMOYEH C BHEWHUM nuTaHnem VDD, nnv oH MoXeT paboTaTb B peXumMe «napasnuTHOro
nuTaHusay», kotopoe nossonsetr DS18B20 dyHKkunoHMpoBaTh 6e3 nutaHua Ha BbiBoge VDD. MapasuTHoe nuTaHue
OYeHb MOME3HO ANA NPUIIOXEHWUR, KoTopble TpPebylT OTAAaNeHHOro TemMnepaTypHOro CYUTbIBAHUA, UMM 3TO
orpaHnyeHne CBsI3aHO CO CTapbiMU MMHUSAMU KOMMYHUKaUWN, TAe yXKe NpOrioXeHOo TOoMnbko ABa nposoda. Puc. 4
nokasbiBaeT cxemy noaknoveHnsas DS18B20 ¢ napasnTHbIM NUTaAHMEM, BO BpPEMs KOHBEPTUPOBaAHMSA W
OpMUPOBAHMSA MMMYNBCOB BbICOKOrO YPOBHS Yepe3 TPaH3UCTOP Ha LUMHY AaHHbIX nogaetcs nutaHue Vpu. 3T1o
HanpshKeHWe coxpaHseTcs Ha KoHAaeHcaTope napasuTtHoro nutaHust (CPP), 4Tobbl obGecneuntb nuTaHue
YCTPOWCTBA, KOrga Ha LWMHE AaHHbIX HU3KWMIA ypoBeHb. YTobObl DS18B20 ucnonb3oBatb B pexume napasvTHOro
nutaHus, Beieog VDD gomkeH 6biTb nogkntoyeH k Bbisogy GND.

B pexume napasutHoro nutanusd, wuHa 1-Wire n CPP pgomkHbl obGecnednTb AOCTATOuYHbIA TOK ANsi BCEX
dyHKkunn DS18B20. TpeboBaHUS K HAaNPsHKEHUIO NO NOCTOSSHHOMY TOKY cmoTpute B pasgene QJIEKTPUYECKUME
XAPAKTEPUCTUKN.

Korga DS18B20 BbinonHsieT TemnepatypHble npeobpasoBaHua wunu konupyeT faHHble ¢ O3Y B namaTb
EEPROM, moxeT notpebnsate Tok 4o 1.5 mA. DTOT TOK MOXET Bbl3BaTb HEAOMYCTUMOE CHWXKEHWNE HANPsPKEHUS Ha
lWMHE MUTaemMoro 4epes pesuctop. Ytobbl rapaHTupoBaTb, YTo DS18B20 umeeT [OCTATOYHBIA TOK MUTaHUSA,
HeobxooMMo obecnevnTb BbLICOKOTOYHOE MWTAHWE Ha LWWHE Kaxabli pas, korga wuaeT TemnepaTypHble
npeobpasoBaHue WM BbINOMHAETCH onepauns 3anucu gaHHbix B EEPROM. 31o moxeT 6biTb AOCTUIHYTO npu
ucnonb3dosaHum MOSFET TpaH3ucTopa, 4Tobbl 3anutaTh WNHY HenocpeAcTBeHHO Vpu Kak 9To nokasaHo Ha puc. 4.

LnHa 1-Wire pomkHa ObiTb MepekriodeHa B BbICOKOTOYHOE nuTaHue B npegenax 10 mMkc (mMakcumym) nocne
KoMaHabl KoHBepTupoBaHusa Temnepatypbl Convert T [44h] unu komaHabl Copy Scratchpad [48h] (konupoBaHus
AaHHbix B EEPROM). WvHa gomkHa OblTb NepekntoyeHa B BbICOKOTOYHOE MUTaHMe Ha Bpems npeobpas3oBaHus
(tconv) unn nepepaun AaHHbix (twr = 10ms). Hukakme onepauuu Ha LWMHE He OOMMKHbI BbINOMHATLCS, Koraa
BKINIOYEH BbICOKOTOYHLIN pullup.

DS18B20 moxeT Takke ObITb 3annTaH 06bIYHBIM METOAOM, COEAUHEHNEM BHELLHETO 3MEKTPONUTaHUSA K BbIBOOY
VDD, kak nokasaHo B puc. 5. lNpeunmylliectBo 3TOro Metoga COCTOMT B TOM, YTO HET HeobxoaumocTu B
ucnonb3oBaHnm MOSFET TpaHsuctopa. A Ha wuHe MOryT nepefaBaTbCsl [AaHHble B TEYEHWE BpPEMEHMU
TemnepaTypHOro npeobpasoBaHus.

Vicnonb3oBaHve napasmMTHOro NUTaHUa He pekoMeHayeTcsa Ans Temnepatyp ceobiwe +100 ' C, Tak kak DS18B20
MOXET He ObiTb B COCTOSIHUM BbINOMNHATL KOHBEPTUPOBaHWE TemnepaTypbl U CBA3b U3-3a HGonee BbICOKOrO TOKa
YTEeUKN, KOTOpbIN MOXET ObiTb NpU BbLICOKOW Temnepartype. [Ang npunoxeHwn, Ans KOTOPbIX TakMe TemnepaTypbl
SBNSAIOTCA BEPOATHLIMU, HACTOATENBHO pekomeHayeTcs, 4to 66l DS18B20, 6bin 3anuTaH BHELHUM NUTaHUEM.

B HekoTOpbIX CUTyauusix, MOXET BO3HMKHYTb HEOOXOAMMOCTb B OMNpederieHUn COCTOSIHUS pexuma NUTaHus,
KOTOpOe Mcnonb3yeT JaTyuk TeMnepartypbl, 418 HE06XOAMMOCTU UCTMONb30BaHNS YNPaBeHNst MMTaHWeM BHELUHVUM
TPaH3MCTOPOM AN BBINOMHEHUS  TeMnepaTtypHbiX npeobpasoBaHun. [Ona  nonyvyeHus  nHdopmauumu
MUKpOMpoLEeccop AOMKeH BbldaTb KomaHabl Skip ROM [CCh] (Mponyck ROM), conpoBoxgaemass komaHOow
Utenne Onektponutanus (Read Power Supply) [B4h], conpoBoxagaemon “crioTom BpemeHu uTeHusa”. B TeyeHune
yTeHus cnota BpeMeHu, DS18B20s ¢ nmapasuTHbIM nNUTaHMEM ycmaHoeum WwuHy e Honb, a DS18B20s c
BHELLHUM NUTaHNEM OCTaBST WUHY 8 COCMOsIHUU eOUHUUbI.

NoakntoyeHne DS18B20 B pexxume napasnTHOro NnuTaHus puc 4.

VPU
DS18B20
GND DQ Vpp
Mi L ]
Cro-
processor 47k v
. To Other
& @ 1-WWire Bus 1-Wire Devices
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MNoakntoyeHne DS18B20 B pexxume BHELLHEro NUTaHUA puc 5.

v DS18B20 Vo (External Supply)
PU -1
Micro- GND DQ Vpp

processor 4.7k ! | |

. To Other
+ 1 Wie s 1-Wire Devices

64-BIT koo paTumka

Kaxabin DS18B20 coaepXuT yHUKanbHbIA 64-6UTOBLIM KOA4 (CM. puc. 6), coxpaHeHHblin B ROM. Mnagwwve 8
outos koga ROM copepxart koa cemenctea 1-Wire nposogom DS18B20’s: 28h. Cnepytowme 48 6utos, cogepxaT
YHUKanbHbIA CeEpUiHbLIN HoMmep. CTaplime 8 BUTOB copepXaT LMKINYECKUIA KOHTpOonb M3bbiTouHocTn (CRC) 6anT,
KOTOpbIN BbluMCMeH OT nepBbix 56 6uToB koga ROM. [detanumsnpoBaHHOe 06bsICHEHME OWUTOB LIMKIMYECKOro
KOHTpons n3bbiToyHocT obecneunBaeTcs B pasgene GENERATION umknnyeckoro KoHTponst u3bblToyHOCTH. 64-
ouToBbI ko4 ROM u cBsizaHHasa dyHkumss ROM ynpaensitoT norvkow, nossonstoT DS18B20 pabotate kak 1-Wire
YCTPOMWCTBO, UCMOMb3ys NPOTOKON, AeTanuanpoBaHHbii B pa3gene 1-WIRE BUS SYSTEM aton tTabnuupbl AaHHbIX.

64-BIT LASERED ROM CODE puc. 6

| 8-BIT CRC \ 48-BIT SERIAL NUMBER | 8-BIT FAMILY CODE (28h) |
MSB LSB  MSB LSB  MSB LSB

NAMATb

Mamate DS18B20’s opraHn3oBaHa, Kak nokasaHo Ha puc. 7. NamsTb cocTouT n3 onepatneHon SRAM namsati n
aHeproHesaBucumon namsatv EEPROM. MepBble oBa peructpa 3TO perucTpbl KOHBEpPTOpa TeMnepatypbl, ganee
nayT peructpbl ABapumn BepxHero un HuxkHero npegena (TH and TL) u peructp koHdurypauun. ObpaTtnte BHUMaHUS,
yTOo, ecnu yHkuma Asapum DS18B20 He ucnonbayetcs, 1o pernctpbl TH and TL moryT siuelikamn yHnBepcanbHom
namsaTtn. Bce komaHabl namsaTu onmcaHbl nogpobHo B pasgene FUNCTION COMMANDS DS18B20.

Bant 0 u 6anT 1 n3 O3Y cogepXxnT MNagwui 1 cTapni GuUT TemnepaTypHOro perucTpa, COOTBETCTBEHHO. OTH
OanTbl ToNbko Ans YTeHus. banTbl 2 n 3 obecneunBatoT goctyn k peructpam TH and TL. Baiit 4 cogepXuTt gaHHble
pernctpa KoHdurypaumm, Kotopble 00bsicHATCA nogpobHo B pasgene PEMMCTPA  KOHOUTYPALIU
(CONFIGURATION REGISTER) aton Tabnuubl gaHHbix. Bantel 5, 6, n 7 3ape3epBupoBaHbl AN BHYTPEHHETO
NCNoNb30BaHUSA YCTPOMWCTBOM W 3annCb B 3TWU PErMcTpbl HEBO3MOXHA; NPWY YTEHUM 3TU BalTbl BO3BpaTAT «1» BO
BCEX paspsagax.

8 banit O3Y TOnbKO AN YTEHUsI U coaepXaT LUKINYECKUA KOHTPOrb u3bbiTouHocTM (CRC) koA, BbIMMCMNEHHBIN
ana GantoB 0 - 7 O3Y. DS18B20 reHepupyeT UUKINYECKUN KOHTPONb W3OBLITOYHOCTWU, MCMOMb3ys METOA,
ONUCaHHbIV B pasfernie reHepaums LMKINYECKOro KOHTPOns u3bbITOYHOCTH.

Ons 3anncy gaHHbIX B 6anTbl 2, 3, 1 4 O3Y ucnone3yem komaHay Write Scratchpad [4Eh]; gaHHble gomkHbI
ObITb NepenaHbl kK DS18B20, HauMHasa ¢ baiTta 2. YToObl NpoBEepUTb KOPPEKTHOCTL 3aMMCK AaHHbIX, HE0OX0ANUMO
BbIMONHWUTL 4YTeHue (ucnomnb3ysa komaHgy udteHuss Read Scratchpad [BEh]) nocne Ttoro, kak gaHHble OyayTt
3anuncaHbl. ObpaTnTe BHMMaHWe, YTO Mpu YTeHun gaHHble DS18B20 HaumHaeT nepepaBatb ¢ 0 Ganta. YTOObI
coxpahntb TH, TL n gaHHble peructpa koHdurypauum B EEPROM, ycTpoicTBO ynpaBneHve OOMKHO BblAaTb
komaHay Copy Scratchpad [48h].

OaHHble, coxpaHeHHble B pernctpax EEPROM, npwu BkntoyeHumn nutaHuns nepesarpyxatorca 8 O3Y.

HaHHble moryT 6biTb nepesarpyxeHbl 13 EEPROM B O3Y B mogioe Bpemsa komaHgon Recall E [B8h].

YCTpOMCTBO YynpaBneHuss MoxeT KoHTponupoBaTb onepauuio Recall E [B8h] (npouecc BbizoBa AaHHbIX M3
EEPROM B O3Y) nytem Bblgays CUHXpOMMNyNbCa MOCMe KOMaHAbl U KOHTPONS COCTOSHUS LWWHbI, ecnu O
onepauus nepesarpysku npogosnpkaeTtcs, ecnu 1 npouecc BbIMOSHEH.




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

DS18B20 kapTta namaTtu puc.7
SCRATCHPAD (Power-up State)

byte 0 | Temperature LSB (50h) } (85°C)

byte 1 | Temperature MSB (05h) EEPROM

byte 2 | Ty Register or User Byte 1* <4—»| Ty Register or User Byte 1
byte 3 | Tr Register or User Byte 2* <—» | T Register or User Byte 2
byte 4 | Configuration Register™® <4“—> Configuration Register
byte 5 | Reserved (FFh)

byte 6 | Reserved (0Ch)

byte 7 | Reserved (10h)

byte 8 | CRC*

*CoCTOosiHME nocne BKIIYEHUS NMTaHUS 3aBUCUT OT 3Ha4YeHUIN, coxpaHeHHoro B EEPROM

PerucTtp koHdurypauum

Bant 4 namaTn coaoepXut peructp KoHdurypaumm, KOTOpbIi OpraHM3oBaH, kKak MtoCTPUPOBaAHO Ha puc. 8.
lMonb3oBaTenb MOXET HAaCTPOUTb KOHBEPCUOHHYIO paspeluatolyto cnocobHocte DS18B20, ncnonesyst 6utel RO 1
R1 B atom pernctpe, kak nokasaHo B Tabnuue 3. 3HadyeHre No YMONYaHUIO BKNIOYEHMS NuTaHus aTnx 6utos - RO =
1 n R1 =1 (12-6utoBasa paspellatoas cnocobHocTe). ObpaTtuTe BHMMaHue, 4YTO eCTb NpsiMasi 3aBMCUMOCTb
MeXxay paspeluarolien CnoCobHOCTbIO M KOHBEPCUOHHbIM BpemMeHeM. but 7 un 6utel ot 0 go 4 B peructpe
KOHGUrypaLmm 3ape3epBmMpoBaHbl ANg BHYTPEHHEro UCNONb30BaHUS YCTPONCTBOM U HE MOTYT BbITb U3MEHEHbI NN
MCMNOMb30BaHbl NOMb30BaTENEM, NMPY YTEHUN 3TV OUTHI BO3BPpaLL AT «1».

Peructp koHdurypaumum puc. 8

bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

RO | 1 | | |

bit 7
0 R1

bit 6

KOH®UIMYPALIMA PASPELLAKOLLEN CNOCOBHOCTM TEPMOMETPA Ta6nuua 3

A1 | 70 | Paspouomo | Marcmmeree e
0 0 9-bit 93.75ms | (tCONV/8)
0 1 10-bit 1875ms | ({CONV/4)
1 0 11-bit 375ms | (tCONV/2)
1 1 12-bit 750 ms (tCONV)




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

CUCTEMA WNHBI C 1 MPOBOAOM.

Cuctema wwuHbl 1-Wire ucnonb3dyet ogHO rnaBHOE YCTPOWCTBO YyMpaBreHus, 4YToObl ynpaBnsTe OOHWMM WUIK
Oonee nog4MHeHHbIMKM ycTponcTBamu. DS18B20 Bcerga ncnonb3yeTcs kak nogyYnMHeHHoe ycTponcTeo. Koraa ectb
TONbKO OAHO NOAYMHEHHOE YCTPOWCTBO Ha LUMHE, cUcTemMa ynoMmMHaeTCs Kak "eQUHCTBEHHOE CHWXKEHue" cuctema;
cucTema - "MyMbTUCHWKEHNE", eCNN Ha LUVMHE MPUCYTCTBYIOT HECKOMBKO NMOAYUHEHHbBIX YCTPOMWCTB.

Bce paHHble M KOMaHObl nepeparTcs mnagwum 6utom B nepen. Crepywuwee onucaHve wuHbl 1-Wire
pasgeneHo Ha Tpu TeMmbl: annapaTtHble cpeicTBa W KOHdurypauusi, onepaumoHHasi MocnefoBaTenbHOCTb, U
coobwatownin 1 nposo (CoobLLatoT 0 TUNax 1 paccUYNTbIBAOLLMNA).

KOH®UIYPALINUA AMTMAPATHBIX CPEACTB

WuHa 1-Wire npoBogom MMeeT no onpeaeneHunto ToSbKo eAMHCTBEHHYIO JIMHUIO AaHHbIX. Kaxzaoe ycTponcTeo
(ynpaBnsioLiee unm nogYMHEHHOE), UCNONb3YIT UHTEPMENCHI K LWMHE AaHHbIX Yepe3 YCTPOMCTBA C OTKPbITbIM
KOMMEeKTOpoOM Wnu NOopT C TPEMS COCTOSHUAMW. OTO MO3BOMSET KaXAOMY YCTPONCTBY "BbiNycKaTh" NMUHUIO AaHHbIX,
Korga YCTPOWCTBO He nepefaeT pAdaHHble, TakMM o00pasom LliMHa [AOCTynHa Ans MCNOoMb30oBaHWA APYrvM
yctpoiicteom. Mopt 1-Wire nposogom DS18B20 (cnoco6HbIN K riy6oKON BbITSKKE BbIBOA) - OTKpLITAA yTeuka C
BHYTPEHHEN CXEMOWN, 3KBMBAINEHTHOW, KOTOPOMY NokasbiBatoT B puc. 10.

WuHa 1-Wire npoBogom TpeGyeT BHELUHEro MOATArMBalOWEro pesuctopa npubnuautensHo 5 kb; Takum

o6pasom, HeakTMBHOe cocTosiHue ana 1-Wire wuHbl normdeckas eamHuua. Ecnv no kakon-Hubyap npuinHe obmeH
OaHHbIMW JOormKeH OblTb npuocTaHoBneH, wuHy HYXXKHO octaBuTb B HEakTMBHOM COCTOsSIHUW. BoccTtaHoBneHus
NUTaHUA NPOMCXOaUT Mexay nepefayven 6GuToB, KOr4a WMHaA HAXoOUTCA B BbICOKOM COCTOSHUKU. Ecnu winHa 6ypet
nepesefeHa B HU3KOe COCTosiHUE Ha Bpems bornee yem 480 MKC, TO BCE KOMMOHEHTbI Ha LWMHE ByayT cOpOLLEHbI
(MHULUMaNM3npoBaHbI).

KoHdurypaumsa wunHbl puc. 10

VP

DS18B20 1-WIRE PORT

4.7k DQ
Pin

1-Wire Bus ] Ry
Rx—oq Do_
SpA
Typ. + | Tx
Tx 10002

MOSFET

Ry =RECEIVE
Tx = TRANSMIT

NMocnepgoBaTenbLHOCTL onepauuvn

MocnepoBaTtenbHOCTL onepauunn ons obpaueHnst Kk DS18B20:

War 1. MHnumanusaymsa
War 2. KomaHaa ROM (conposoxaaemas nio6eim TpebyeMbiM 06MEHOM AaHHBIX)
War 3. ®yHkumnoHanbHasa Komanga DS18B20 (conposoxaaemas nobbim TpeGyeMbiM 06MEHOM [aHHbIX)

OyeHb BaXHO criegoBaTb 3a 3TOW NoOCnefoBaTeNbHOCTBIO Kakablh pas, korga obpaiwatotcs k DS18B20,
nockonbky DS18B20 He bygeT «oTBevaTb», ecnu niobble warn B NocrnenoBaTeNlbHOCTU OTCYTCTBYHOT UMM He B
nopsigke.

WcknioveHunst na atoro npasuna coctaBnsaoT koMmaHabl — MNovck ROM [FOh] n MNownck Aeapuu [ECh].

Mocrne nogaun nwbOM U3 3TUX KOMaHL, KOHTPOMMep ynpasrneHus (ynpaensiemasd nporpaMma) OOrKeH
Bo3BpaTutbes K LWWary 1 B nocnegoBaTensHOCTM onepauuin obpalteHus.




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

MHuumnanusauus

Bce onepaumm Ha wuHe (1-Wire bus) HaumHatoTca C  nocrnegoBaTeNbHOCTM  MHULMANU3auum.
MocnenoBaTenbHOCTb MHMLUMANM3aLUN COCTOMT U3 UMNyNbca cb6poca, nepefaHHOro YCTPOMCTBOM ynpaBreHus
LUMHOW, COMPOBOXAaeMbIM WUMMyJibcOM(aMu) NPUCYTCTBUA, NepedaHHbIMU MOAYMHEHHBIMU  YCTPOMCTBAMM.
Nmnynbc npucyTcTBUSI NO3BOMSIET YCTPOWCTBY YNPaBMEHUsI LUMHOW 3HaTb, YTO MOAYMHEHHble ycTpoicTea (Tuna
DS18B20) npncyTCTBYIOT Ha LUMHE U1 FOTOBbI K paboTe.

BpemeHHble xapakTepucTukM pgns cbpoca M MMMYNbCOB MNPUCYTCTBUS AeTanvanpoBaHbl B pasgene
NMPOLIEQYPA UHULINATINIALUNN: UMITYTIBCbl CBPOCA U ITPUCYTCTBUA.

RESET AND PRESENCE PULSE Figure 4-4

o :qS—F i
VeULLLP I
VRULLLUP Mty \ g2
L"lrlll— MIN 3 /’/ // \
VIL max - - - \
o by
= TR 7 [T - fppy ==
— f
Regular Spead Cwverdrive Speed
_— Lt s
REH'”T{]R 48':' [15 "_ tRSTL < o0 ¥ 48 [I.S i tRSTL = ED |.lS
MASTER 480 us = treTH < oo (includes recovery time) 48 ps =trsTH < oo
{Button 15 us = tpp <60 s 2pus =topy <6 s
60 us = tpg = 240 us Bus=ftepL= 24 ps

*In order not to mask interrupt signalling by other devices on the 1-\Wire bus, tgs| + tr should always be less than
960 ps.

KomaHabl ROM

Mocne Toro, kak yCTPOMCTBO YNpaBrieHUs LUMHOW OOHAaPYXWUI0 MMMYIbC NPUCYTCTBUS, OHO MOXeT hopMmnpoBaTh
komaHabl ROM. 3Tn komaHgbl onepupytoT yHUKanbHbIMM kogamm ROM Ha 64 6uta gns Kaxgoro nog4yvMHEeHHOro
YCTPOWNCTBA, U MO3BOSIAT YCTPOMCTBY yrNpaBreHust BbIOUpaTb onpefeneHHoe YyCTPOMCTBO, U3 MHOIMX YCTPOWCTB
NPUCYTCTBYIOLLUX Ha LLKHE.

OTn KOoMaHAbl Takke MO3BOMSAKT YCTPOWCTBY YMNpaBrieHUs onpenensaTb Kak MHOrO U KakMe Tunbl YCTPOWCTB
NPUCYTCTBYIOT Ha LUMHE, a Takke onpeaendtb Nnoboe yCTPONCTBO, Haxoaseecsi B cocTosHuu TpeBora.

Ectb nate komaHg ROM, un kaxpas komaHga 8 ©utoB AnuHOW. [NaBHOe YCTPOMCTBO AOMKHO nepenaTb
cooTtBeTcTBytoLWy0 komaHay ROM nepen nepepaven komaHabl yHkuun DS18B20. bnok-cxema ang onepauun
komaHg ROM nokaseiBatoT B PucyHke 11.

SEARCH ROM [FOh] - (MTOUCK ROM)

Korga cuctema nepBoHayvarnbHO BKIHOYEHA, rMaBHOE YCTPOMUCTBO OOIMKHO naeHtuduumuposatb koasl ROM Bcex
NOAYMHEHHbIX YCTPOWCTB Ha LUUHE, 3Ta KOMaH4a NO3BOMNSET YCTPOMCTBY ynpaBreHus onpeaensiTb HoMepa 1 TUnMbl
NOAYMHEHHbIX YCTPOMCTB. YCTPOWCTBO ynpasneHus usydaeT koAbl ROM 4epes npouecc ycTpaHeHusi, KOTopoe
TpebyeT, u4Tobbl [MaBHoe ycTponctBO ucnonHun uumkn MNoucka ROM  (To ectb, komaHga ROM [Mowcka,
conpoBoxaaemas obMeHOM AaHHbIX). Ty npouenypy Heo6XoaANMO BbINOMHUTEL CTOMBKO pas, CKOMbKO HE0BX0ANMO,
4YTOObl NAEHTUDULMPOBATL BCE U3 MOAYUHEHHBIX YCTPONCTB. ECnNn ecTb TONbKO OAHO NOAYMHEHHOE YCTPONCTBO Ha
LWwnHe, 6onee npoctasa komaHaa YteHuss ROM (cM. HMXKe) MOXET ucnonb3oBaTbca MecTo npotecca Noncka ROM.

Ona petanbHoro o6bsAcHeHua npoueaypbl [Moncka ROM, obpatutece ® KHuze CmaHOapmos B
www.ibutton.com/ibuttons/standard.pdf.

Mocne kaxpgoro umkna [lomcka ROM, ycTpOWMCTBO ynpaBneHWs LUMHOW AOIMKHO BO3BpatTuTbes K Llary 1
(MHnumanuaauus) B onepaLyoHHON NocnegoBaTelbHOCTHU.

10




L

READ ROM [33h]

DS18B20 Programmable Resolution 1-Wire Digital Thermometer

OTa KoMaHda MOXeT TONbKO MCMONb30BaTbCHA, KOrga ecTb OAHO MNOAYMHEHHOE yCTpOIZCTBO Ha WuWHe. JTa

KOMaHAa nos3BoNsAeT YyCTPOMCTBY ynpasrneHus wuHon yntate ROM nogvvMHeHHoro yctponcTsa (kog 64 6uta), He
ucnonb3ysa npouenypy Noncka ROM. Ecnu aTa komaHda Mcnonb3yeTcs Tam, rae 6onblie YemM OAHO NOAYMHEHHOE
MONbITKY OTBETUTb B OAHO W TO Xe BPeMs.

EXAMPLE READ ROM Figure 1-7
V

o
i

YCTPOMCTBO Ha LUMHE, NPON30ONAET KOH(SIMKT Ha yPOBHE AaHHbIX, TaK Kak BCe NOOYMHEHHbIE YCTPOMCTBA caenarwT

=

[

\l n r:
/ | |
/ \ )/
\x[_d_,f —
F'rgaiasr;ce Command
Touch

a hits

ROMData |
64 bits '.
II
1
i
[l
i

|

1
3T

\
’ ml IR I ||__SS_ E I| I| I | IP—SS—
Ul |'| il |II | I|I | I|I J'l
[ 1] 1 of of 1] 1] o]0 [ of [ 1 of of
Timing defined by host

Initiation of tme slot (High — Low)
defined by host, remaining timing
determined by [Button and resistor.

LIME TYPE LEGEND:

e Fs Wasier

Fesistor pull-up
[Button
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DS18B20 Programmable Resolution 1-Wire Digital Thermometer

MATCH ROM [55h] CooTBeTcTBMe ROM [55h]

Komanpa cootBetctBuss ROM, conpoBoxgaemas nocneposatenbHocTbio koga ROM Ha 64 6Guta nossonser
YCTPOWCTBY YMpaBrieHUs LUMHOW obpallatbCsi K onpeaeneHHOMY MOAYMHEHHOMY YCTPOMCTBY Ha LKMHe. Tonbko
NnoA4YMHEHHOE YCTPOWMCTBO, KOTOpOE TOYHO COOTBETCTBYeT 64 Gutam nocnegosatensHocTn koga ROM, oTBeTUT Ha
PYHKLMOHAMNbHY0 KOMaHay, BbIMYyLLEHHYIO FMaBHbIM YCTPOMCTBOM. Bce gpyrne nogyYMHEHHbIE YCTPOMCTBA Ha LUMHE
OygeT xgaTb MMnynbca copoca.

SKIP ROM [CCh] NMponyck ROM [CCh]

[(MaBHOE YCTPOMCTBO MOXET UCNONb30BaTb 3Ty KOMaHAy, YTOObI 0BpaTUTLCA KO BCEM YCTPOMCTBAM Ha LUUHE
O[HOBpPEMEHHO. Hanpumep, rmaBHOe YCTPOMUCTBO MOXET 3acTaBuTb, YToObl Bce DS18B20 (aatuukmn Temnepatypsbl)
Ha LWKWHe, Ha4Yann OOHOBPEMEHHO TemnepaTypHble npeobpas3oBaHus. [ns 3TOoro HeO6XOAMMO BblAaTb Ha LUMHY
komaHgy Mponycka ROM [CCh] conpoBoxgaemyto komangow TemnepaTypHoro npeobpasoBanus [44h].

Obpamume sHuMmaHue, 4To komaHaa YTEHUE NMAMATU [BEh] moxeT cnegoBaTb 3a komaHgom Mponycka ROM,
TONbKO €CMK Ha LUMHE NPUCYTCTBYET OAHO noaynHeHHoe ycTpowctBo. KomaHnaa Mponycka ROM, conpoBoxgaemas
komangon UTEHUE MNMAMATU Bbi3oBET KOH(IIMKT Ha YPOBHE AaHHbLIX Ha LUMHE, ecriv Ha WuHe Gonee ogHOro
NOAYMHEHHOrO YCTPOMCTBA, TaK Kak BCce YCTponcTBa byayT nbliTaTbCs OAHOBPEMEHHO NepeaaBaTth AaHHbIE.

ALARM SEARCH [ECh] NMouck Tpesoru [ECh] (cocTosiHue TpeBora)

Onepaumnsa 3ToN KOMaHAbl MAEHTUYHA onepauun komaHabl MNomcka ROM 3a ucknoyYeHneMm Toro, YTO TOSMbKO
DS18B20 (gatumkm TemnepaTypbl) C YCTaHOBMEHHbIM (ONaXkoM aBapuu OTBETAT. OTa KomMaHda no3sonsaer
rmaBHOMY YCTPOWCTBY onpenenstb, kakne DS18B20-cbl ncnbiTanu curHanbHoe COCTOSHUE B TeYeHue HedaBHero
TemnepaTypHoro npeobpasoBaHus. Mocne kaxpgoro uukna MNoucka TpeBoru (To ecTb, komaHga Alarm Search,
conposoxgaemass OBMEHOM [aHHbIX), YCTPOWCTBO yMpaBfeHUs LWWMHOW [OMKHO Bo3BpatuTech Kk Lary 1
(MHnumranusauyua) B onepalmMoHHON NOcnef0BaTeNbHOCTHU.
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®YHKLUMOHANBbHbLIE KOMAHAbI - DS18B20

Mocne Toro, Kak yCTPONCTBO ynpasneHus LWnHown obpaboTtano komaHagy ROM, utobel obpatnteca k DS18B20, ¢
KOTOpPbIM OHO >XenaeT CBA3aTbCH, YCTPOWCTBO YNpaBneHWss MOXeT (opMupoBaTb OAHY U3 KOMaHa yHKLUUK
DS18B20. OTn komMaHAbl MO3BONIAIOT BbINOMHUTL (PYHKUMM 3anmncu unmn 4TeHus onepatmBHon namatu DS18B20,
WHMLManu3npoBaTb TemnepaTypHble NpeobpasoBaHus UM onpeaenuTb PEXUM INIEKTPONUTaHMS.

dyHKuMoHanbHble komaHabl DS18B20 onucaHHble Hmke, cBedeHbl B Tabnuuy 4 1 NpounioCcTPUpOBaHbl Ha
Onok-cxeme, PucyHok 12.

KoHBepTupoBathb Temnepartypy [44h]

OTa KOMaHOa HauvHaeT edMHCTBEHHOE TemnepaTypHoe npeobpasoBaHume. [locne okoH4YaHusi NpeobpasoBaHus
[aHHble CoXpaHslTcss B 2-0aMTOBOM TeMnepaTypHOM peructpe B onepatMBHonm namatn, a DS18B20
eo3epaujaemcsi 8 HeaKmueHoOe COCMOSIHUE C HU3KUM 3HepronoTpebneHnem. Ecnv yCcTpoWCTBO UCMOMb3yeTcs B
pexvMe napasuTHOro nuUTaHuWs, TO B npefdenax He no3xe 10 MKC (MakcMMarnbHbIA) nocne nogady KomaHabl
YCTPOWCTBO YNpaBieHNsi [OJ/MPKHO YCTAHOBUTb BbLICOKWMIMA YPOBEHb Ha LWWMHE Ha Bpemsi MpoAOSIKUTENbHOCTU
npeobpasoBaHue (tconv).

Ecnn DS18B20 numaemcss om eHewHe20 UCmMoYHUKa MuUMaHusi, rmaBHOE YCTPOMCTBO MOXET CUMTbIBATb
COCTOSIHME WWHbI nocrie komaHabl KoHBepTupoBaHua TemnepaTypbl [44h]. Ecnv Ha wwuHe normnyeckun «Homby -
370 3HauuT, yto DS18B20 BhINONHAET TEMNepaTypHoe npeobpasoBaHue. Ecnn Ha winHe nornyeckasa «EguHuuay —
3TO 3HA4UT, YTO NPeobpa3oBaHNE OKOHYEHO Y MOXHO, CHMTLIBATb AaHHbIE.

B pexume vMcnonb3oBaHUS NapasuTHOIO NUTaHUSA 3Ta METOAMKA YBEAOMIIEHMS HE MOXET UCMOMNb30BaThCs, Tak
KaK LUMHa AOIMKHa ObiTb B BbICOKOM COCTOSIHMM B TEYEHME BCETO LiMKNa npeobpa3oBaHns TeMnepartypbl.

O6paTtnTe BHMMaHue, YTO METOAUKa KOHTPOIIS BPEMEHU Npeobpa3oBaHMs N0 COCTOSHUIO LUMHbLI COCTOUT B TOM,
YTO nocrie KomaHabl KOHBEPTUPOBAHMA TemrepaTypbl YCTPOWCTBO yNpaBMieHMs LOIDKHO MOChIaTh Ha LUMHY CNOT
BPEMEHWN N KOHTPONMpoBaTb OUT cocTosiHuA koTopbi BbigaeT DS18B20. Ecnu DS18B20 otBevaeT Hynem, TO
KOHBEPTUPOBaHWE UAET, ecnn 1 — KOHBEPTUPOBAHMNE BbIMOSIHEHO Y MOXHO CYMTbLIBATh TEMMEpPATYpPY.

@DopMUpPOBATE CIIOT BPEMEHH

«0» nuger KOHBEPTUPOBAHUE.

Cocrosnue return

IIUHBI

«1» KOHBEPTUPOBAHUE
BBIIIOJIHEHO

=«l» Copocuts 6uT

Cocrosinue Guta «MET _KOHB»
«WJET KOHB» IlepeiiTu k yTeHUIO
a TEMIEpaTyphbl.

return

=«0». YcTaHoBUTH OUT
«WJET KOHB»
DopMUpOBaTH KOMAHTY
KOHBEPTUPOBATH
TeMIEeparypy.
return
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Mpumep nporpammbl ans PIC16 (gns paboTbl ¢ 0gHUM YCTPOWCTBOM Ha JIMHNN)

, ; UTeHne TemnepaTypbl 3 DS18B20
celsio ;

; UsMepeHue TemnepaTypbl ;
call DOUT_LOW ; CNOT YTEHMSI ANS KOHTPONs

call DOUT_HIGH ; OKOHYaHMSA KOHBEPTUPOBAHUSA
btfss DALLAS ;
return

goto ctenie
call RESET_DALLAS
btfsc ERROR_D ;

btfsc CON

return ; AaTYMK HemcnpaBeH NpepBaTbh KOHBEPTUPOBaHME TeMMepaTyphl
movliw H'CC' ; dopmupoBaTb komaHay Mponyctute ROM
call DSEND :
moviw H'44' ; opmmpoBaTb kKomaHay KoHBepTupoBaTh Temnepartypy
call DSEND ;
bsf CON ; VOET KOHBEPTUPOBaHMWE

return ;

ctenie ; UTeHWe TemnepaTypbl

bcf CON ; KOHBEPTMPOBaAHWE BbINOMHEHO

call RESET DALLAS ;
btfsc ERROR_D ;

return ; AaTYMK HeMcnpaBeH NpepBaTh YTEHNE TemnepaTyphl
moviw H'CC' ; mocnaTb komaHgy MNponyctute ROM
call DSEND ;
movlw H'BE' ; mocnaTtb KOMaHAgy YTeHUst NamsaTn
call DSEND ;
call DRECEIVE ;yntatb 1 6anT

movf COM_REG,W ;
movwf TEMP_LO ;
call DRECEIVE ;untaTtb 2 6ant
movf COM_REGW ;
movwf TEMP_HI ;
return ;

3anucb B namsaTb [4Eh]

OTa koMaH4a No3BONSIET YCTPOMCTBY yrpaBreHus 3anuckiBatb 3 6anta gaHHbIx B namate DS18B20.

MepBbIt 6GanT gaHHbIX 3anuceiBaeTca B pernctp (TH), BTopon 6ant 3anuceiBaetca B peructp (TL), n Tpetui
OaiT 3anncbiBaeTCsa B PErMcTp KoHurypaumm.

[aHHble omKkHbI BbITh NepefaHbl HAMMEHbLUUM 3Havalum BuToM Bnepea.

Ona patymkoB TemnepaTtypbl ¢ napasutHbiM nutaHuem Bce Tpu Gavita JOJIKHbI 66T 3anucaHbl komMaHO4oM
KOMNMWUPOBAHWE O3Y B INM3Y [48h] npexae, 4yeM yCTpONCTBOM ynpasneHus GyaeT creHepMpoBaH nMmnynsc cbpoca,
WHaye gaHHble 6yayT NoTepsHbI.

YreHune namaTtu [BEh]

OTa koMaHga no3BonsgeT YCTPOMCTBO YynpasneHusty uutate cogepxanve [AMATW. [Mepepava [aHHbIX
Ha4yMHaeTCca ¢ HaumeHbLUero 3Havawero 6uta 6anTta 0 u npogomkaetca oo 9-oro Gawta (6anT 8 - LMKNUYECKUA
KOHTPOIb U36bITOYHOCTN). YCTPOMCTBO yNpaBneHUs MOXET BbINOMHUTL COPOC, YTOObLI 3aKOHUNTL YTeHue B Nnioboe
BpeMs, ecnu HeobxoanMMO TONbKO YacTb AaHHbIX.
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KonuposaHue O3Y B N3Y [48h]

OTa koMaHaa konupyeT cogepxaHne peructpos (TH, TL) n peructpa koHcurypauum (6antsl 2, 3 n 4) B MN3Y.
Ecnn ycTpoOMCTBO MCMNOMb3yeTCs B pexume napasuTHOro nuTaHus, To B npedenax He nojmiee 10
(MakcumanbHO) nocre nogayvn 3TOM KoOMaHAbl YCTPOMCTBO ynpaBreHue AOMKHO YCTaHOBUTbL BbICOKUA YPOBEHb Ha

LMHE U NnoaaepXusaTth ero B TedeHun He meHee 10ms.

MoBTopHas 3arpy3ka [B8h]

OTa KomaHaa NOBTOPHO 3arpyxaet 3HaveHus peructpos (TH, TL) n gaHHble B pernctp koHdurypauum ¢ MN3Y un
pasmellaeT faHHble B 6anTbl 2, 3, 1 4, COOTBETCTBEHHO, B NaMsaTU. [[NaBHOE YCTPOMCTBO MOXET KOHTPONUPOBaTb
npouecc 3arpy3ku O3Y u3 MN3Y cuutbiBas coctosHue wWrHbl nocrne komanasl MOBTOPHAA 3AMPY3KA. Ecnu Ha
LWMHE JFOMMYECKMA «HOMb» - 3TO 3HAYMT MaeT onepauusa nepesarpysku, ecnu norudeckas «1» Onepauus
BbIMOMHEHA.

Onepauusa NMOBTOPHAA 3AIPY3KA [B8h] BbinonHAeTcs aBTOMaTUYECKU MPU BKIKOYEHUU NUTAHUS, OaHHble
OOCTYMHbI Cpa3y Nnocre BKIKYEHNUSI MUTaHUS.

Bupa anektponutaHusa aatyumka [B4h]

[maBHOe YCTPOWCTBO reHepupyeT 3Ty KOMaHay, u4Tobbl onpegenutb ucnonb3ytoT DS18B20s Ha wuHe
napaswutHoe nuTaHue. Ecnun nocne nogayv koMaHAdbl Ha LUMHE NPUCYTCTBYET NOTMYECKUIA KHOMb» - 3TO 3HAYUT, YTO
DS18B20 wucnonb3yeT napasutHoe nutaHuve. MHaye DS18B20 wucnonb3yeT BHEWHee nuTaHue (noruvyeckasi
eguHuua). ObpaTute BHMMaHue nocre nogadv KomaHdbl onpoca Heobxogumo cdgopmMupoBaTb CROT BpeMeHU
nocne kotoporo DS18B20 BbICTaBUT Ha LWIMHY BUT COCTOAHMS KOTOPbIA MOXHO COCYMTaTb B TEYEHMM ITOrO CrioTa
BPEMEHMN.

C.2. Kpatknit 063op KomaHgbl

YctponcTtea iButtons moryT paboTtaTb Kak aBTOHOMHO Ha LUMHe, Tak U noaaepxusatoT cnepywouime CeTtesble
KomaHabl Ha ocHoBe ROM:

e YrteHune ROM [83h] (Read)
e [lponyck ROM [CCh] (Skip)

e CootBetctBue ROM  [55h] (Match)
e [lonck ROM [FOh] (Search)

Mocne BbinonHeHus nwbon komanabl ROM, ycTpowctBa pgocTuraet YpoBHSA TpaHcnopTta (cnocoOHo
nepegaBaTb CBOW AaHHbIE NAMSTH).

YreHne ROM [33h] (Read) ncnonbsyetcs, 4tobbl npountate ROM namate yCTPOMCTBA, €CMM Ha LUMHE OHO
TONbKO ofHo. [locne nockinkn 3ToM KOMaHAabl [NaBHOE YCTPOWCTBO OOSMKEH reHepupoBaTb 64 crnota BpeMeHu
cunTbiBaHusA. iButton nownet copmepxmmoe ero ROM namsaAtM mMnagwivm OUTOM Brieped, HayvMHasi ¢ koda
CeEMeNCTBa, CONPOBOXAAEMOro CEPUNHBIM HOMEPOM U BANTOM LIMKNNYECKOrO KOHTPOIS U36bITOYHOCTH.

Ecnn Ha wuHe Heckonbko iButtons yctpowncts, 1o agna yteHns ROM namstu Heob6xoouMmo BOCMOfb30BaThHCS
komaHzon Mouck ROM [FOh] (Search), 4tobbl onpeaenuTb cogepxaHne ROM namsitu ycTpoicTB npexae, Yem K
HUM MOXHO ByaeT obpaTuTbCs.

Ecnn cogepxxaHme ROM namsaTu He npeAcTaBnsaeT MHTepec, NMOTOMY YTO Ha LuHe Tonbko oAHo iButton, nownck
mMoxeT ObiTb mponyuieH, noceinas komaHgy Mponyck ROM [CCh] (Skip). HemeaneHHo nocne aTon KOMaHgpl,
YCTPOWCTBO AOCTUraeT TpaHCNOPTHOIO YPOBHS.

KomaHngbl CootBeTtctBue ROM [55h] (Match) moxeT mcnonb3oBaTbCs, YTOObl 06paTUTLCS K MHTEpecyloLwemy
YCTPOMCTBY, €CMNY Ha LUMHE NPUCYTCTBYET HECKONbLKO iButtons ycTtponcTs.

Kog ROM BbinonHsieT yHKLMIO agpeca YyCTPOWUCTBA, YTOObI akTMBM3MPOBaTb €ro TpaHCMOPTHLIN YpOBEHb. TOT
xe cambii Kog ROM He moxeT aktuBupoBaTb 6onee 1 ycTpoWCTBa, Tak kak cooTBeTcTBue kofoB ROM Tonbko
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OLlHOMY YCTPOWCTBY onpeaeneHo npu nx npomssoactee. Ecnu aea iButtons umetloT To xe camoe cepuiiHbIn HoMep,
UX cemeiHble Koabl OyayT OTNMYHbBL. OTUM CNOCOBOM, UCKnoYaeTcs nobon Gecnopsaok unu HeonpeaeneHHoOCTb.

Mocne nogayun komaHabl CootrBetcTBMe ROM [55h] (Match), [naBHoe ycTpoicTBOM ByAeT NocnaHo B TeYeHune
cnegyoowux 64 cnotos BpemeHn cogepxaHne ROM namatu Tpebyemoro yctponcTsa. lNocnegosatensHOCTb OMTOB
OOMMKHa ObITb TEM >Xe CaMbIM, Kak OHW Obinn nony4veHbl npu YteHnn ROM, To ecTb, Mnaawmm 6utom Bhnepeg,
HayMHasaCb C CeMEeWHOro koaa, ConpoBOX4AEMOro CEPUNHLIM HOMEPOM U LIMKIIMYECKUM KOHTPONEM M30bITOYHOCTHU.
Bce iButtons, ROM koToporo He cooTBeTCTBYeT TpebyemMoMy KOAY, OCTAHYTCA B HEAKTMBHOM COCTOSIHMM MOKa OHU
nonyyat gpyron Umnynsc Cbpoca.

C.3. Komanpa NMouck ROM [FOh] (Search)

Ecnn MMaBHOe YyCTPOMCTBO HE 3HaEeT CepuirHbIN HOMEpP YCTPOWCTBA MOOKITHOYEHHOro K LUMHEe, TO CyLlecTByeT
BO3MOXHOCTb uaeHTuduuyuposatb kogbl ROM kaxgoro ycTpomcTBa MOAKMIOYEHHOro K wwuHe. [na aTtoro
Heobxoammo mcnonb3oBatb komaHgy Mouck ROM [FOh] (Search). Ota komaHga oencTByeT kak KoMaHaa YTeHust
ROM obveguHeHHas ¢ komaHgon CooteetctBus ROM.

Mpouecc BbIMAAUT cnegyrowmMm obpasom: Mocrne ¢opmMmMpoBaHMSA rNaBHBIM YCTPOWCTBOM KoMaHabl Mouck
ROM [FOh] (Search) sce yctponictBa iButtons nocnegoBsatenesHo 6yayT popMmpoBaTh Ha LWMHE cocTodHMe «O0» 1
«1» COOTBETCTBYWOLUME WX 3Ha4yeHuo dakTnyeckoro 6uta ROM B TedeHne AByx BpemeH (TakToB) CUMTbIBaAHMSA
nocne gpopmmpoBanusa komaHgbl ROM lNoucka.

Ecnu Bce ycTporicTBa cogepxar B 9TON No3uumm ABOMYHOrO pa3psaja:

o  «0O», yTeHue byaeT «01»;
e «1», pesynbrar 6yaet «10»;

Ecnu ycTpolicTBa cogepxaT B 3TON NO3vuun ABOMYHOrO paspsga u «1» un «0», yteHme npmeeneT «00» GUTOB,
yKasblBasi Ha KOHQMUKT.

(maBHOE YCTPOWCTBO B cneayoliem (TpeTbeM TakTe) crnote Bpemenu dopmupyeT paspagHoe 3HaveHme 1 nnm
0, ytobbl 0TOBpPaTh YCTPOMCTBA, KOTOPbIE OCTAHYTCA B Npouecce Bbibopa.

Bce ycTpowcTBa y KOTOpbIX OUT HE COOTBETCTBYET BUTY CCOOPMUPOBAHHOMY MaBHbLIM YCTPOWCTBOM NepengyT B
COCTOsIHME OXuaaHusa n 6yoyT HaxoOuTbCA B HEM Moka OHM He nonyyatT Mmnynbc Copoca. Mocne nepson ctagus
BbibOpa, OyayT crnegoBath 63 umTarowmx/Boibopa LuWKNa, Noka, HakoHew, rmaBHOe YCTPONCTBO He onpegenuT Koa
ROM ogHoro nog4MHEHHOro YCTPOWCTBa M 06paTUTBLCS K HEMY.

Kaxpasi ctagusi Belbopa COCTOMT M3 [BYX CrOTOB BpemeHu cuuTbiBaHMs u oavH crioT Bpemenn 3sanucw.
MonHbIA Npouecc n3y4yeHuss U OOQHOBPEMEHHas agpecauust - NpubnuanTensHO Tpu pa3a AnuHa komaHabl ROM
CooTBETCTBUSA, HO 3TO NO3BONSET BbIOpaTh N3 BCEX CBA3AHHbIX YCTPOWUCTB nocrnefgoBaTtensbHo Bce kogsl ROM.

B npunoxeHuu, rae iButtons yctponctea nogkntoveHbl K OOHOW LUMHE, 3TO ABMSIETCS caMblM 3EKTMBHBIM
crnocobom, 4tobbl onpegenuTtb kogbl Bce ROM nogumHeHHbIX yCcTponcTs. ocne Yyero rmaBHOE YCTPOMCTBO MOXET
ucnonb3oBaTb komaHgy ROM CooTBeTcTBUSA, 4TOOBI 06PATUTLCS K ONpeaeneHHOMY YCTPONCTBY.

Ecnn npunoxeHue TpebyeT NOCTOAHHON MAEHTUdMKALMM U KOMMYHUKALMXM C HOBbIMM YCTPOMCTBaMM, Tak Kak
OHW MOTYT MOAKMYATLCH N OTKMYaTCA B XoA4e paboTbl, TO yCTPOMCTBO ynpaBrieHus AOSMKHO OyaeT ncnonb3oBaTtb
komaHgy Monck ROM, 4tobbl naeHTMdUUmMpoBathb kogbl ROM anst o6palatbes K kakgoMy HOBOMY YCTPOMCTBY.

Bbriok-cxeme Bcex Komang ROM nokasbiBatoT B unntctpaumm 5-2.

Tak kak noruka komaHasl ROM [Moucka caMblil CROXHbIA NPOLEeCC, CreayLwuii NpUMMep NCNonb3yeTcs, YTobbl
UNAKCTPMPOBAaTL 3TO LLar 3a Lwarom.

YeTblpe yCTpPONCTBa yCTaHOBMEHbI HAa WKHE. VX aoBomnyHoe cogepxxanHne ROM cnepytoulee:

ycTponctBo 1: xxxxxx10101100
yCTponcTBO 2: XxXxxxx01010101
ycTponcTBo 3: xxxxxx10101111
ycTponcTBo 4: xxxxxx10001000

AN ynpoLlleHus CUMBOSMIOM «X» 3aMeHEeHbl cTaplwime 6uTbl M NoKasaHbl TOMbKO Mnagline BoCeMb GUTOB
cogepxaHus ROM. Mownck mnagwero 6uta NponcxoauTb Criefyowmm obpasom:

1. MaBHOE yCTPOMCTBO HAaYMHAET NocneaoBaTenbHOCTb MHULMAanM3auum

o dopmupyeT Umnynbc CoHpoca.

e Buttons otBevatoT hopmupoBaHmemMm MMnynbcoB Mpucyrcreus.
2. Torpa maBHoe ycTporicTBo chopmupyeT komaHay Mouck ROM.
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3. NnaBHOEe YCTPONCTBO YMTaeT oAuH BUT C WnHbl. Kaxxgoe ycTpoMCTBO OTBETUT, NOMeLLasd 3Ha4YeHne NepBoro
BuTa cootBeTcTBYylOLWEro ero AgaHHbIM ROM. YcTtpoictea 1 u 4 nomectaT «0» Ha WKUHY, TO €CTb, OHW YCTaHOBAT Ha
LUMHE HU3KNIA YPOBEHb. YCTPOMCTBA 2 N 3 chOPMUPYIOT «1» MO3BONSAS HA NIMHMM OCTaBaTbCsl B BbICOKOM YPOBHE.
PeaynbTat — «norndeckoe M» Bcex yCTPOMCTB Ha NIMHMK; NoaTomy [naBHoe ycTponcteo YntaeT 0.

maBHOE yCTpPOWCTBO GyaeT unTatb cnegyrowmn 6ut. (C Tex nop koraa komaHga Search ROM BeinonHsaeTcs,
BCEe YCTPOWCTBa OTBEYaloT OAHOBPEMEHHO). Bce ycTponcTBa nomeLLatoT Ha LUKHY AONOJSIHeHUe nepBoro 6uta mnx
cooTBeTCTBYIOLWEro. Yctponctea 1 n 4 cpopmupytoT «1»; ycTponcTtea 2 n 3 cchopmupytot «0». Taknum obpasom, Ha
wnHe 6ypeT cocTtosiHMe normdeckoro «0». [naBHOe yCTPOMCTBO cHoBa uutaeT «0» npu copmmpoBaHum
OOMONHUTENBHOIO Kofda nepBoro MHdopMauuoHHoro paspsga ROM (uteHune pgaet «00» - cocmosHue pa3psoHbiX
KOHb/1UKMos8). OTO roBopuT [NMaBHOMY YCTPOWCTBY, YTO €CTb YCTPOWCTBA Ha LUMHE cogepkalue B nepBoM bute
Kak «0», Tak n «1».

Ecnu 661 Bce ycTponcTtBa nmenu «0» B 3TOM NO3ULMM OBOMYHOIO pa3psida, YTeHune gano 6bl pesynbtaT «01»;
ecnun 6bl NO3MLMA OBOUYHOTO pa3psga cogeparna Bo Bcex yCcTponcTea «1» pesynbTat Obin 6bl «10».

4. naBHOe YCTPOWMCTBO Tenepb peliaeT nucatb «0» M copMMpyeT 3anncb ero Ha LMHYy. OTa onepauus
nepeBoguT YcTponcTBa 2 u 3 (cogepxalime B 3TOM paspsige «1») B NacCUBHOE COCTOSIHME, OCTaBNSAs TOMbKO
ycTponcTtea 1 1 4 ons yyactus B npouecce novcka.

5. maBHOe yCTPOWCTBO BLIMOMHAET elle ABa YTeHuss n nony4daetr «01». 3TO roBopuTt, YTO BCE aKTMBHbIE
ycTponcTea umetot 0 B 3TOM No3muumn ABouYHoro paspsiga ux ROM.

6. maBHoe ycTpowncTeo Torga nuweT 0, 4Tobbl cCOXpaHUTb ycTporcTBa 1 1 4 aKTUBHBIMMU.

7. NaBHOE yCTPONCTBO BbINOMHAET ABa YTeHus u nonydvaet gsa «00» 6uTbl. 3TO CHOBA yKa3biBaeT, YTO B 9TOM
paspsge NpUcyTCTBYIOT YCTponcTea nmetowme «1» n «0.

8. naBHOe ycTpoWCcTBO CHoBa nuwet 0. 3TO AeakTMBUpyeT YCTPOMCTBO 1, OCTaBnsie YCTPOWMCTBO 4 Kak
€OVHCTBEHHbIN aKTUBHbIN 311EMEHT.

9. Cnepgywwume yteHns go koHua ROM He Oyget gaBaTb COCTOsIHME paspsiHbiX KOHGNUKTOB. OTCyTCcTBME
pa3psiAHbIX KOH(IMKTOB 4O KOHLA LMKIa noucka roBopuT, 4to npomcxogut YteHne ROM TonbKO 0QHOrO akTMBHOMO
anemeHTa. [MpounTaB cnegywwuin 6T [MaBHOE YCTPOWCTBO CHOBa MOChLIIAET 3TOT OMT, 4TOObI COXpPaHWUTb
yCTPOMCTBO akTuBHbIM. Kak Tonbko Bce 6utbl ROM ycTpoincTBa M3BECTHbI U nocnegHee OWMT cHoBa MoOCHaH
[MaBHbLIM YCTPOWCTBOM, YCTPOMCTBO [FOTOBO K MPUHATbL KOMaHZy TpaHCMOPTHOrO YpoBHA (4na obmeHa
nUHpopmaumen).

10. FnaBHOE yCTPOMCTBO AOJIKHO M3y4unTb AaHHble ROM gpyrux ycTpomcTs.

MoaTomy OHO 3anyckaeT cnegylowyto nocrnegoBaTenbHocTb Moncka ROM, nostopsas warn 1 - 7.

11. B camon crapwen no3vuuum OBOWYHOrO paspsga, rae [naBHoe ycTponcTBO nucano «0» B nepsBom
npoxogde (war 8), oHO Tenepb NuUWeT «1». OTO CHUMMaET BblgerieHMe YCTpPOWCTBa 4, OCTaBnss YCTPOMCTBO 1
aKTVBHbIM.

12. Kak B ware 9, cnegywouwue 4yteHnsa go koHua ROM He OygeT gaBaTb COCTOSHME paspsiAHbIM KOHMMKTaM.
OTum 3akaHumBaeTcsa BTOpon [lomck ROM, roe [maBHoe ycTpOMCTBO cuMTbiBaeT cogepxaHne ROM pgpyroro
YCTPOWCTBA.

13. FnaBHOE yCTPONCTBO A0JIKEH U3yunTb AaHHble ROM gpyrux yctpouncTs.

lMoaTomy, OHO 3anyckaeT cneylowyto nocnegosaTenbHocTb [Noncka ROM, nosTopss warm 1 - 3.

14. Bo BTOpOM Npoxofe B HauBbICLLEN CTEeneHW Mno3vuus OBOUYHOrO paspsiga, rae [naBHoe yCTpoWCTBO
Hanncan 0 B nepBom npoxoae (war 4), ato Tenepb nuweT 1. TO CHUMAET BblaeneHne ycTponcts 1 n 4, octaBnsas
yCTpOMCTBa 2 1 3 aKTUBHbIMU.

15. [MaBHOe yCTPONCTBO NOCKINaeT ABa CroTa BPEMEHU CUMTbLIBAHMSA 1 NonyvyaeT

aga 0 6uToB, yKasblBast ManeHbKNi KOHIUKT.

16. maBHOe yCTpPOWCTBO CHOBa pellaeT nucatb 0. OTO CHMMaeT BblaerneHue YCTPOMCTBO 3, OCTaBMss
YCTPOWCTBO 2 KaK €AMHCTBEHHOE aKTUBHOE YCTPOUCTBO.

17. Kak B ware 9, cneagyrowme yteHnsa ao koHua ROM He GypeTt nokasbiBaTbh paspsiAHbIM KOHMAMKTaM. OTUM
3akaH4yuBaetca Tpetun Momck ROM npoxoauTt, roe MaBHOe YCTPONCTBO MMEET U3YYEHHbIN COAepXaHue ApYyroro
ROM.

18. NMaBHOE yCTPONCTBO JOMKEH M3y4nTb AaHHble ROM gpyrux ycTponcTs.

MoaTomy 3TO 3anyckaeT gpyryto nocnegoBaTensHocTb [Noncka ROM

nosTopsAsa warn 13 - 15.

19. B camoi BbICOKOW NO3unLMKM ABOMYHOrO pa3spsaa, rae nmaBHoe yCTpoOMCTBO Hanucan a

0 B npeabigyLLem npoxoae (ctynatoT 16), aTo Tenepb nuweT 1.

OT0 CHUMaET BblgeneHne YCTPOUCTBA 2, OCTaBNAs YCTPOUCTBO 3 aKTUBHbBIM.

20. Kak B ware 17, cnegyowme yteHusa oo koHua ROM He 6ygeT nokasbiBaTb paspsaHbiM KOHnkTam. 3710
3akaH4mBaeT YeTBepThi [Monck ROM npoxogut, rae MMaBHOE YyCTPOMCTBO MMEET U3YYEeHHbI coaepxaHne apyroro
ROM.
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O6LMI NpMHLMN 3TOrO npouecca noucka OOIMKEH CHATb BblAeneHue OAHO YCTPOMCTBO 3a APYruM B Kaxaow
NPOTMBOPEYMBON NO3NLIUM ABOUYHOrO pa3spsga. B koHue kaxpgoro npouecca lNMoucka ROM, MmaBHoe ycTponcTBo
y3Han cogepxanune gpyroro ROM. Crneayowmii npoxon SBMASIETCS TEM Xe caMbliM Kak npeablaylimi npoxon A0
nyHKTa nocrnegHee pelleHue. B aTtom nyHkTe [MaBHOe yCTPOWCTBO BXOAMUT B MPOTUMBOMOJSIOXKHOCTb PYKOBOACTBO U
npogorkaetcsa. Ecnu gpyron koHNUKT HanmgeH, cHoBa 0 HanucaH, u Tak ganee. [Nocne oboux nyTen B caMOM
BbICOKOM MPOTUBOpEYMBasi NO3ULNS OBOMYHOIO paspsga COnpoBOXOaeTcsl OO KoHua, [MaBHOe yCTpOWCTBO maet
TOT Xe caMbll MyTb KaK Mpexae, HO peLlalLwuin NPOTUBOMNOMNOXHO B 6ornee HU3KOM NMPOTUBOPEYMBOM MO3ULIMM
ABOWYHOIO paspsaga, u Tak ganee, o scex faHHble ROM ngeHTudmumpoBaHsbi.

OnTtummnaunpoBaHHasa 6nok-cxema anroputma ROM lNoucka

nokasaHHa B unncTpaumm 5-3. 310 YnCno 06bACHAET, Kak BbiNONHUTL 06Lwmi nouck ROM. Pagm atoro 6nok-
cxema, gaHHble ROM HakonneHbl B ManeHbKUM MaccuB, HasBaHHbIi but ROM, ¢ Gutamu HymepoBan 1 - 64.
YcTaHoBKa AoMmKHa Ha3oBuTe nepea nbon gpyron dyHkunen, 4tobel MHMLManuManposaTb Cuctema ¢ 1 npoBoaoMm.
3BoHOK "B [lepBble" cbpocbl novck K Havano un ungeHtudpuumpyet nepsbii kog ROM, u npusbiBaet "3atem"
naeHTuduumpynTe nocnegosaTtenbHble kogbl ROM. JloxHoe 3HayeHve BO3BpalLEHHOe yKasblBaeT He OGonblue
kogoB ROM, kotopble OyayT HawgeHbl. Bpems, Tpebyemoe u3sydatb cogepxaHue ogHoro ROM (HeT cuuTas
npoueccopHoe BpeMsi [naBHoe ycTponcTBo) - 960 ms + (8+3*64) *61 ms =13.16 ms. Takum 06pa3om BO3MOXHO
naeHTuguumpoBaTh 00 75 pa3nuuHbli iButtons B cekyHay.

ROM COMMANDS FLOW CHART Figure 11

MareTekc, YKkpauHa, /lHenponeTpoBck, +380 (56) 3740405, magetex@e-mail.ua, 'enHaguit YepHoB CtpaHuna 18




DS18B20 Programmable Resolution 1-Wire Digital Thermometer | 2009

Initialization MASTER Ty
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3ATEM

A 4

3nayenne RETURN ycraHoBuTb B «0»

CHAYANA

A 4
YcraHouts MOCIEOHEE HECOOTBETCTBME B 0 U ounctuts chnar DONE

®nar DONE
yCTaHoBMneH ?

®opmuposatb umnynsc RESET

[LetektnposaTtb
UMNynbC

oumnctuts cpnar DONE

npucyTCTBUS

YcraHoBuTb CyeTuunk BbiGopa

6Gutar 1
v

MAPKEP HECOOTBETCTBWA
YCTAHOBINEH 8 0

v

Mocnatb komangy MOUCK ROM

v

Yurats BuT A

A 4

v

Yurats 61T B

Bur A=BurB =
1

A 4

YCTAHOBWTb MNOCNEAHEE HECOOTBETCTBME B 0

Bur A=ButB =
0

CueTuuk BbiGopa
6uta =LAST
HECOOTBETCTBVE
?

CueTunk BbIGOpa
6uta >LAST
HECOOTBETCTBVE
?

YcraHosuTb BUT ROM no 3HadeHmio 6uta A

YcraHosuTb BUT ROM no 3HaveHuio 6uta 1 YcTaHosuTe BUT ROM no sHadeHuto 6uta 0

v

Mocnate ROM BUT B Ha wuHy

v

YBenuuute CueTumk BbiGopa 6uTa Ha eauHULY

CueTunk
BblB6opa 6uTa >
4

na

MAPKEP HECOOTBETCTBUA YCTAHOBIEH
KWHOEKCY BUTA ROM

YCTAHOBJEHO MNOCNEAHEE HECOOTBETCTBUE
K MAPKEPY HECOOTBETCTBUA
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DS18B20 FUNCTION COMMAND SET Table 4

Komanxa Ouncanme Ko CocTosiHHE IIUHBI IIpumeua
A A mocJie nepeaavua KOMaHIAbI HUA
KOMAHOA KOHBEPTUPOBAHUA TEMINEPATYPbI
DS18B20 BbigaeT Ha WnHY
Mamenenme pe3ynbTaTt Npeobpa3oBaHus
P TemnepaTtypsbl. Mocne
TemnepaTypbl WMHuumnanmaupyet Hadano 44h hOPMUPOBAHNA CNOTA YTEHNS 0 1
n3MepeHunst TemnepaTtypbl — WAET KOHBEPTUPOBaHUE, 1 —
Convert T KOHBEPTUPOBAHMWE BbINOMHEHO (UNn
He nger)
KOMAHObI PABOTbI C NAMATbLIO
YteHne namaTtu YnTaeT BClO NamMsATb, BKMAOYas DS18B20 roToBo nepenathb Ha
©anT UMKNNYECKOrO KOHTPONS BEh KOoMaHabl YTeHNsa 0o 9 6ant 2,3
Read Scratchpad N36bITOYHOCTW. OaHHbIX YCTPOWCTBY ynpaBneHus.
3anucb B NamsThb 3anuceiBaeT Tpu baliTa B YCTPOICTBO yNpaBeHust nepeaaeT
pernctpbl TH, TL u pernctp 4Eh 9 4
Write Scratchpad KOHpUrypauuw. 3 bantra parkeix k DS18B20.
Konmpgsﬂagge 03y Konupyet 3HauyeHne TH, TL n
perncTtpa KoHdurypaumm ¢ 48h HeT koHTpOns 1
Copy Scratchpad 03Y B T3Y.
nfaBrTogigﬂ MoeTopHas 3arpy3ka TH, TL n DS18B20 nocne chopmupoBaHus
Py perncrpa koHdurypauum ¢ B8h cnota uteHusa 0 — nger sarpyska,
Recall E2 M3y s O3Y. 1 — 3arpy3ka BblIMofHeHa.
Bun DS18B20 nocne hopmupoBaHusi
3ANeKTponuTaHns OnpegensieT TMn NUTaHns Bah CNOTa UTeHUR 0 — NAPasMTHOE
DS18B20. nuTaHue, 1 — BHeLWHee NUTaHue.
Read Power Supply

NMPUMEYAHUA:

1) [pu napasuTHoMm nuTaHum DS18B20s, MaBHOE YCTPOMCTBO AOSMKHO BblAaTb Ha LIMHY «CUMbHYO» 1 B
TeyeHne TemnepaTypHoro npeobpasoBaHus u konuposanus O3Y B MN3Y. Hukakaa gpyras onepauusi Ha LWWHE B
3TO BPEMS HE MOXET BbIMOJTHATLCS.

2) [naBHOe yCTpOMCTBO MOXET nMpepBaTb nepegadvy AaHHbix B noboe BpeMs, nmnynbcoM cbpoca. lMpoue,
rosops, npountanu niboe konnyecTtso 6anTos (6bUToB) 1 BCe.

3) [lpu yTeHnn TemnepaTypbl OO KOMaHAbl TeMNepaTypHOro npeobpas3oBaHns YMTaeTcst Ymcno 85, ato uncno

3anucbiBaeTcs B perMcTp Temneparypbl Npu nogaye NUTaHWsa Ha AaTyuvk (Kog nHuumuanusauum).

4) Bce Tpu 6arita gomkHbl 6bITb cOXpaHeHsl B [13Y npexae, yem 6yaeT chopmumpoBaH MMNynbC copoca.

Vo DS1SB20 E,R_(External Supply)
Micro- GND DQ Vpp
processor 47k I—
) To Other
4 1 1-Wire Bus 1-Wire Devices

ConpoTtuBneHuve pezcmpa Hago BbIOMpaTb U3 KOMNPOMKCCa MeXAy CONPOTUBIEHNEM UCMOMb3yeMoro kabens
W BHEWHUMK nomexamu. ConpoTuerieHne peanctopa moxeT 6biTb OT 5,1 go 1 kOm. [ns kabenen ¢ BbICOKUM
COMNPOTMBMEHMEM >XMUIT Hago wucnonb3oBaTb 0Oomee BbICOKOE coOMpoTMBREHWe. A Tam rae npuCyTCTBYIOT
NPOMBbILLTIEHHbIE NMOMEXM — BblOMpaTh Gonee HU3KOE CONPOTMBIEHME U UCMOfb30BaTh Kabenb ¢ 6onee 6onbwmM
ceyeHnem nposoga. [Ansa tenedoHHon nanwu (4 xwunel) gna 100 metpoB Heobxogumo pesuctop 3,3 kOM. Ecnu Bbl
NPUMEHSETE «BUTYID Napy» pJaxe 2 kateropyum prvHa MoxeT ObiTb yBenudeHa pga 300 wmetpos!!!
FTAPAHTUPOBAHHO. A npu ncnonb3oBaHMM CXeMbl C BHELLHUM Agpaneepom o 600.
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ROM COMMANDS FLOW CHART Figure 11

Initialization MASTER Ty
Sequence wEseT Ause (4

v

DE18B20 Ty
PREZEMNCE
PULEE

v

MASTER Tx ROM
COMMAND

con
SKIP ROM
COKMAND

£5h
MATCH ROM
CoMMARD

FOn
SEARCH ROM
COMMAND

COMMAND

DS1ES2D T, BIT D DS1EE2D T SIT 0

D515520 T BT 0 DS 1E820 T BIT [
MASTER Ty BT 0 MASTER Ty BITD
DE13820 T,
FAMILY COCE
1BYTE
N N DEVICEIE] ™ N
VIITH ALARI P
FLAG SET?
DS18B20 Ty
SERIAL MUMEER ¥ -
& BYTES
+ D518820 Ty BIT 1
DE18B20 T, MBSTER Ty - =
ikl HE D516820 T, BT 1
MASTER T, 5IT 1

N H
W

b

T DS1EE20 T BIT €3

MASTER T, DE18B20 Ty BIT 63
ETER

- MASTER T, BT 62

o N
'\r’ \l"

> ¥ <

MASTER Ty
FLUMNCTION
COMBAEND
(FIGURE 12}

MareTekc, YKkpauHa, /lHenponeTpoBck, +380 (56) 3740405, magetex@e-mail.ua, 'enHaguit YepHoB CtpaHuna 22




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

2009

DS18B20 FUNCTION COMMANDS FLOW CHART Figure 12

MAZTER Ty
FUNCTION
COMMEND

4£n

D313E20 BEGING
CONVERSION

DEVICE
CORVERTING
TEMPERATURE
]

COMVERT
TEMPERATURE
7

4an
COPY

WAZTER EMABLES
STRONG PULLLIR ON DG

I .

DE1EE2D COMVERTS
TEMPERATURE

v

MASTER DIZASLES
STRCOMG PULLLIP

MASTER
P "0s”

SCRATCHRAD
T

MAZTER EMABLES
STROMNG PULL-UP OM D3

v

DATA CORIED FRCM
SCRATCHRAD TO ESPROM

COPYIR
PROGRESS
7

v

MASTER DISABLES
STRONG PULLLP

MASTER
Ry 05" Ry 15"

PARASITE
RIWERED
7

MAZTER BEGING DATA
RECALL FROM E? PROM

SCRATCHRAD
7

MASTER R, DATA EYTE
FROM SCRATCHPAD

MASTER Tx Tw BYTE
T ZCRATCHPAD

v

L J MASTER Ty Ty SYTE
— TC SCRATCHPAD
MBSTER MASTER
Ry 15" Ry I5°
| MASTER Ty CONFIG. BYTE
o ju
BLISY RECALLING TC SCRATCHRAD
DATA
T
MASTER MASTER
Re 05" Re 15"
I MASTER F, SCRATCHRAD
CRE BYTE
FETURM TC INITIALIZATION
SEQUENCE [FIGURE 11) FOR
NEXT TRANSACTION
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1-wire signaling

DS18B20 ucnonb3yeT CTPOrMi NPOTOKON KOMMYHMKaLMM 1-Wire nposogom, 4Tobbl 3acTpaxoBaTh LENOCTHOCTb
OaHHbIX. Heckonbko TMNOB curHana onpegeneHbl B COOTBETCTBMM C 3TUM NPOTOKONOM: UMMNYrNbC cOpoca, uMnynbC
npucyTcTeug, 3anuck 0, 3anuck 1, uteHne 0, n ytTeHue 1. YCTPOMCTBO ynpaBneHus opMmmnpyeTt BCe 3TU CUrHarnbl Ha
LUMHEe, 33 UCKIMIOYEHEM UMMYIbCa NPUCYTCTBUS.

Mpouenypa HULUManNM3auum: UMNynNbCbl COpoca U NPUCYTCTBUA

Becb npouecc cBssn ¢ DS18B20 HaumHaeTcs ¢ nocrnefoBaTenbHOCTM UHULManu3aumm, Kotopasi CoOCTOUT U3
umnynbca cobpoca oT yCTponcTBa ynpasneHus (YY), conpoBoxagaemMoro umMnyrnscom npucytcteusa ot DS18B20. 1o
unniocTpmpoBaHo Ha puc. 13. Korga DS18B20 nocbinaeT MMnynbC NPUCYTCTBUSA B OTBET Ha cOpOC, 3TO yKasbiBaeT
YY, yto DS18B20 HaxoguTcsa Ha LWWIMHE 1 roToB paboTarhb.

B TeuyeHne nocrnegoBaTenbHOCTUM MHULMANM3aUmMmM YCTPOWUCTBO yrnpaBneHus wuHowm nepegaet (TX) umnynsc
c6poca, nepemellas wuHy 1-Wire bus B coctosiHne nornyeckoro «0» MUHUMYM 480 us. YCTPOWUCTBO ynpaBneHus
LLUMHOW OTNyCKaeT WKHY 1 nepexoaut B pexum npuema (RX). Korga wuHa otnyweHa, (5 kOM max) nogTrarmearoLmni
pesncTop nepemellaroT LWKMHY B ypoBeHb nornyeckon «1». Korga DS18B20 obHapyxuBaeT MNOMNOXUTEMNbHbLIN
nepenad, oH xget oT 15 us go 60us w 3aTem nepedaeT uMMysIbLC MPUCymMcmeusi, rnepeMeLlas LUMHY B
normnyeckun «0» Ha gnmuTenbHOCcTb OT 60 us ao 240us.

Initialization timing figure 13

MASTER Tx RESET PULSE MASTER Rx
480us minimum —»| 480ps minimum >
DS18B20 Ty
DS18B20 <4—— presence pulse
waits 15-60us — ] Pl 60-240us _'|
Vey
1-WIRE BUS

LINE TYPE LEGEND
mmmmm Bus master pulling low

DS18B20 pulling low
Resistor pullup

CnoTbl BpeMeHM - YTeHus/3anucu

YCTPOWCTBO ynpaBneHus WMHON 3anuckiBaeT AaHHble B DS18B20 B TeueHne cnoToB BpeMeHu 3anvucu u Yntaet
naHHble oT DS18B20 B TeyeHMe CNOTOB BpeMeHM cuuTbiBaHus. OgmH GUT gaHHbIX nepegaeTcsa 3a OOuH CroT
BPEMEHWN.

CnoTtbl BpeMeHu 3anucu
EcTb ABa TMnNa cnotoB BpeMeEHU 3anucim:
e Cnot BpemeHu 3anmcu «1» - W1
e Cnot BpemeHu 3anucn «0» - WO
YcTponcTBo ynpasneHus wunHon ncnonb3dyet W1 ytobbl 3anucatb 6yt nornyeckon «1» 8 DS18B20 n WO, 4Ttobbl
3anucatb 6ut nornyeckoro «0» B DS18B20.

Bce crnoTbl BpemMeHu 3anncu JOMmkHbl BbITb NPOAOCIIKUTENBHOCTEI0 MUHUMYMOM 60uS pasfeneHHble UMNynsCoM
BOCCTaHOBMEHUs MuHuMymom 1us. Oba Tuna CNoToB BPEMEHU 3anucy WHULMAaNU3UPYTCs YCTPONCTBOM
ynpaBreHus, ycTaHaBnMBaloLWUM Ha LUMHE NOrMYeckMin Homb (CM. PucyHok 14).

Y106bI reHepuposaTe W1, nocne hopMmpoBaHns MmMnyrnbca BOCCTAHOBIEHWS, YCTPOWCTBO yNpaBieHus LWMHOW
OOMKHO OTMYCTUTL WKWHY B npegenax 15us. Korga wwuHa oTnywleHa, MNOATArMBAOWMUA PE3UCTOp nepemectuT
YPOBEHb Ha LLUMHE K NOrnm4eckom «1».

YT06bI reHepuposaTe WO, nocne hopMupoBaHns MMNynbCca BOCCTAHOBIEHMWS, YCTPOWCTBO yNpaBfeHns LWMHON
OOJDKHO NpoAormkaTh YAEpXKUBaTb LUMHY NPOAOIMKMTENBHOCTBIO BCEro CrioTa BpemeHu (He meHee 60us).
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DS18B20 nocne ¢opMMpoBaHUA MMMynbCa BOCCTAHOBMEHMWS BbIMNOMHAET BbIOOpPKY curHana 4vepe3 15us B
TeyeHune OKHa, KoTopoe npogormkaeTcs oT 15us go 60us, U MHMUManNU3npyeT cnoT BpemMeHn 3annucu. Ecnn ypoeseHb
Ha LWHEe BLICOKUA B TeYeHWe OkHa BbIbOpkK, ocywecTBndetca 3anucb 1 B DS18B20. Ecnu ypoBeHb HU3KWUWA,
ocywecTansietcs 3anvck 0 B DS18B20.

BpemeHHble guarpammbl C10TOB 3anNUCK U uTeHua puc. 14.

START START
OF SLOT OF sLoT
MASTER WRITE “0” SLOT MASTER WRITE “1” SLOT
—> “— s < Tagc <O
60us < Ty “0” < 120us —»|
<+— >1ps
Veu
1-WIRE BUS
DS18B20 Samples DS18B20 Samples
MIN TYP MAX MIN TYP MAX
<+ 15us —»{« 15us »{¢— 30us —>» < 15us »{<« 15pus »|e— 30pus —p
MASTER READ “0” SLOT MASTER READ “1” SLOT
—>| 4— 13§ < Tgee < OO
Veu
1-WIRE BUS
—»| [«— Master samples >1us 4— Master samples
>1us |4—

< 15us _>|4— 45us —>|

LINE TYPE LEGEND
E— Cyus master pulling low DS18B20 pulling low

Resistor pullup
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CNOTbl BPEMEHU CHUTbLIBAHUA

CnoTbl BpeEMEHN CUUTbLIBAHUA MpeAHasHadeHbl Ans onpeaeneHns coctosHusa yctponctea. DS18B20 moxeTt
nepegatb [AaHHble O CBOEM COCTOSIHUM YCTPOWCTBY YnpaBreHusl TOMbKO, KOrga YCTPOWCTBO yhNpaBrieHus
dopmMupyeT CroTbl BpeMeHu cuuTbiBaHus. [Ona komaHg YteHus [lMamatn [BEh] wnu komaHabl YteHns Bupa
MutaHua [B4h] ycTponcTBO ynpaBneHus OOMKHO reHepupoBaTh CroTbl BPEMEHWN CYUTbIBAHWUS HEMEANEHHO nocne
dopMUPOBaHMSA 3TUX KOMaHZA, 3To Heobxoaumo, 4tobbl DS18B20 mor obecneunTtb Tpebyemble AaHHble. Kpome
TOro, YCTPOMCTBO yMpaBleHMs MOXET reHepuMpoBaTb CrOTbl BPEMEHW CUYUTbIBAHUA MOCEe KOMaHdbl
KoHBepTupoBaHus [44-oro] unu komangel Recall E2 [B8h], 4To6bl y3HaTh 0 cocTosiHME onepaumu, Kak 0O bsACHEHO B
pasgene KOMAHObI ®YHKLUWMW DS18B20.

Bce cnotel BpemMeHU cuUTbiBaHWS [OMKHbl ObiTb MUHMMYMOM 60us K pas3genaTbCa  MMNynbcamu
BOCCTAHOBMEHUS MUHUMYMOM 1us mexay cnotamu. CnoT BpeMeHW CUYUTbIBAHWUS WHULMANM3MPOBaH rNaBHbIM
YCTPONCTBOM, YCTaHaBNUBAET Ha LUMHE YPOBEHb NTOrMYECKOro HyNs MUHUMYM Ha 1uS 1 3aTeM OTNyCKaeT LUNHY (CM.
unnioctpaumio 14). lMNMocne Toro, kak YCTPOWCTBO YNPaBfE€HUs WHULMANM3MpyeT CroT BPEMEHU CUUTbIBaHUS,
DS18B20 HayHeT nepegaBaTb 1 unm 0 Ha wuHe. DS18B20 nepepaeT 1, ocTaBnss LUMHY B BbICOKOM YPOBHE U
nepepaet 0, yctaHaBnuBasi Ha wwuHe 0. BbixogHble gaHHble oT DS18B20 poctoBepHbl 4depe3 15us nocne
oTpvLaTENBbHOIO YPOBHS, KOTOPbLIM WMHULMANM3MpoBasn CrioT BPEeMEHW CYUTbiBaHWs. [1oaToMy, YCTpOWCTBO
ynpaBneHus JOMKEH BbINYCTUTb LLMHY U 3aTEM HavyaTb CYATbIBAHWE LUNHBI HE paHee 15us OT Havyana cnoTa.

Wnnioctpaums 15 nnntoctpupyet ato cymma TINIT, TRC, u TSAMPLE pgonxeH 6biTb MeHbLUe Yem 15us ans
CnoTa BpeMeHMn cuntbiBaHus. [Nokasbl unnocTpaumm 16, 4To cMcTema, pacCunThbiBaloLLasn Kpa pasBepHyTa,
coxpaHsist TINIT u TRC, nouTy Kak BO3MOXHbI U ONpeaenssi MECTOHaxX0oXAEeHWe rMaBHOro TUNOBOIO BPEMEH! B
TeYeHne CNOTOB BPEMEHM CUNTLIBAHNS K KOHLY 15us nepuog.

DETAILED MASTER READ 1 TIMING Figure 14

1-WIRE BUS VIH of Master
GND oo
4——— Twr>1ps :}: Tre ——» Master samples
< 15 us >

RECOMMENDED MASTER READ 1 TIMING Figure 15

Vpu
1-WIRE BUS VIH of Master
>
Tint =| Tre = Master samples
small’ small
< 15 us >

LINE TYPE LEGEND
mmmmmm  Bus master pulling low

Resistor pullup
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AC ELECTRICAL CHARACTERISTICS: NV MEMORY
(-55°C 1o +100°C; Vpp = 3.0V 10 5.5V)

PARAMETER SYMBOL CONDITION MIN TYP MAX UNITS
NV Write Cycle Time tor 2 10 ms
EEPROM Writes NeEwr -55°C to +55°C 50k writes
EEPROM Data Retention {EEDR -55°C to +55°C 10 years

AC ELECTRICAL CHARACTERISTICS

(-55°C to +125°C; Vpp = 3.0V t0 5.5V)

PARAMETER SYMBOL | CONDITION | MIN | TYP | MAX | UNITS | NOTES

Temperature Conversion teony 9-bit resolution 93.75 ms 1

Time 10-bit resolution 187.5 ms 1
11-bit resolution 375 ms 1
12-bit resolution 750 ms 1

Time to Strong Pullup On tspon Start Convert T 10 1S
Command Issued

Time Slot tsLoT 60 120 s 1

Recovery Time tREC 1 LS 1

Write 0 Low Time ILowo 60 120 1S 1

Write 1 Low Time tLowl 1 15 1S 1

Read Data Valid trDV 15 s 1

Reset Time High tRsTH 480 1S 1

Reset Time Low tReTL 480 LS 1.2

Presence Detect High tPDHIGH 15 60 TS 1

Presence Detect Low tPDLOW 60 240 s 1

Capacitance CmvouT 25 pF

NOTES:
1) Refer to timing diagrams in Figure 18.
2) Under parasite power, if tgsrr = 960us. a power on reset may occur.
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TIMING DIAGRAMS Figure 18
1-WIRE WRITE ZERO TIME SLOT

- tsLoT - START OF NEXT CYCLE
—_— tReC
- fLowo -
1-WIRE READ ZERO TIME SLOT
- tsLor &= | START CF NEXT CYCLE
~—— l—— trec
{RDY ——]
1-WIRE RESET PULSE
RESET PULSE FROM HOST
| trsTL - tRsTH -

1-WIRE PRESENCE DETECT
PRESENCE DETECT

e lppHIGH [E——

ret—————— tppLOW

CRC GENERATION

CRC bytes are provided as part of the DS18B20’s 64-bit ROM code and in the 9th byte of the scratchpad
memory. The ROM code CRC is calculated from the first 56 bits of the ROM code and is contained in the most
significant byte of the ROM. The scratchpad CRC is calculated from the data stored in the scratchpad, and
therefore it changes when the data in the scratchpad changes. The CRCs provide the bus master with a method of
data validation when data is read from the DS18B20. To verify that data has been read correctly, the bus master
must re-calculate the CRC from the received data and then compare this value to either the ROM code CRC (for
ROM reads) or to the scratchpad CRC (for scratchpad reads). If the calculated CRC matches the read CRC, the
data has been received error free. The comparison of CRC values and the decision to continue with an operation
are determined entirely by the bus master. There is no circuitry inside the DS18B20 that prevents a command
sequence from proceeding if the DS18B20 CRC (ROM or scratchpad) does not match the value generated by the
bus master.
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The equivalent polynomial function of the CRC (ROM or scratchpad) is:
CRC=X8+ X5+ X4 +1

The bus master can re-calculate the CRC and compare it to the CRC values from the DS18B20 using the
polynomial generator shown in Figure 9. This circuit consists of a shift register and XOR gates, and the shift register
bits are initialized to 0. Starting with the least significant bit of the ROM code or the least significant bit of byte 0 in
the scratchpad, one bit at a time should shifted into the shift register. After shifting in the 56th bit from the ROM or
the most significant bit of byte 7 from the scratchpad, the polynomial generator will contain the re-calculated CRC.
Next, the 8-bit ROM code or scratchpad CRC from the DS18B20 must be shifted into the circuit. At this point, if the
re-calculated CRC was correct, the shift register will contain all 0s. Additional information about the Dallas 1-Wire
cyclic redundancy check

DS18B20 is available in Application Note 27: Understanding and Using Cyclic Redundancy Checks with Dallas
Semiconductor Touch Memory Products.

CRC GENERATOR Figure 9 nNeUT

Q-0

(M35 [LSB)

DALLAS 1-WIRE 8-BIT CRC Figure 2

Polynomial = XB+ X5 + X% + 1

15T 2ND IR0 4TH 5TH 6TH 7TH 8TH
STAGE [*| STAGE [*{ STAGE [™| STAGE STAGE _':D- STAGE [™ STAGE [™ STAGE
X0 X1 X2 X3 x4 x5 X8 X7 X8
INPUT DATA

reHepuposaHue LIMKITMYECKOIO KOHTPOMNA U3BEbITOYHOCTU
BanTbl LMKNUYECKOro KOHTPOMs U3BbITOYHOCTM 0becneunBatoTcs kak Yactb 64-6utosoro koga ROM DS18B20’s

9-om . . .
M B Oante cBepxonepaTMBHOM NamsaTW. LIMKnnyecknin KoHTpomnb u36biTo4HOCTM koga ROM BblumMcreH OT

nepebix 56 6utoB koga ROM wu copepxutca B Haubonee 3HauuTenoHom 6Gante ROM. CeepxonepaTvBHbIv
LMKNUYECKUI KOHTPOIb N3BbITOMHOCTU BblYUCHEH OT AaHHbIX, COXPAHEHHbIX B CBEPXONEepaTUBHOM, U NO3TOMY 3TO
N3MeHseTCH Koraa AaHHble B CBepxonepaTuBHbIX U3MeHEHUAX. KOHTPOMb C NOMOLLLIO LIMKMMYECKOrO U30bITOYHOMO
Koga npefocTaBnsieT YCTPOWCTBY YMPaBMEHUS LUMHOW METOA MPOBEPKU MPaBUIbHOCTWU OaHHbIX, KOrda AaHHble
untatotecs ot DS18B20. Ytobbl NnpoBepsATb, YTO AaHHbIE YMTANMCb NPaBUITbHO, YCTPOWCTBO YNpPaBEHUS LLUMHON
OOMMKHO MOBTOPHO BBIYUCIIUTE LIMKIMYECKUIA KOHTPOIb U3OBbITOYHOCTU OT MOMYYEHHbIX AAHHbBIX U 3aTeM CpPaBHUTb
3TO 3HadeHMe C JOObIM UUKINYECKU KOHTPONb M30bIToO4HOCTM koga ROM (ans uteHun ROM) wunu K
CcBepxonepaTtMBHOMY LIMKNNYECKOMY KOHTPOIIO M3BbITOYHOCTU (ONA CBEpXOnepaTuMBHbLIX YTeHui). Ecnn pacyeTHbIn
UUKITMYECKU  KOHTPOSb  MU3ObITOYHOCTU COOTBETCTBYET LIMKIIMYECKOMY KOHTPOMK  U3ObITOYHOCTU  YTEHUS,
nony4yeHHble AaHHble GbinNM cBOGOAHbIE OT OWMOOK. CpaBHEHME 3HAYEHWUN LIMKITMYECKOrO KOHTPOIS N30bITOYHOCTY
N pelleHnss NpoaomKaTbCa C onepaumen onpeaerieHo NofHOCTLI0 YCTPOWCTBOM ynpaBneHus WNHON. HeT Hukakomn
cxembl B DS18B20, koTOpbI NpenaTcTByeT NOCrefoBaTeNbHOCTM KOMaHAbl NPOOOIMKaTbCs, €Cnv LUKIMNYECKUN
KOHTponb  u3bbiToyHocTn DS18B20 (ROM  unu  cBepxonepaTuMBHbIA) HE  COOTBETCTBYET  3HAYEHWMIO,
CreHepupoBaHHOMY YCTPOMCTBOM YrNpaBneHUs LUMHOWN.

OKBMBanNeHTHas nonvHoMManbHas  YHKUMS  LMKIMYECKOro  KOHTpomns  m3bbitoyHoct  (ROM  unu
cBepxonepaTuBHBIN):
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DS18B20 Programmable Resolution 1-Wire Digital Thermometer

8 5 4
CRC=X +X +X +1

YCTPOWCTBO YNpPaBfeHUsi LUIWMHOW MOXET MOBTOPHO BbIMMCINTE LMKIIMYECKUA KOHTPOSb M3OBbITOMHOCTU U
CpPaBHUTb 3TO CO 3HAYEHMAMM LMKITMYECKOro KOHTponsa n3bbitouHocTn ot DS18B20, Mcnonb3ys NonMHOMMUAnNbHbIN
reHepartop, KOTOPOMY MOKa3bIBaloT B UnmtocTpaumm 9. 3Ta cxema cocTouT M3 casuroBoro peructpa un Nentca XOR,
n GUTbl COABUIOBOro perncrpa uHuuuanumanpoBaHbl kK 0. CTapT ¢ HaMMeHbluero 3Havauwero 6uta koga ROM wnn
HaMmeHbLlero 3Havailero 6uta Gamta 0 B O3Y, ognH GUT OOHOBPEMEHHO [OOIDKEH CABMHYTbLIA B COBUIOBbIV
pernctp. lNocne cmeweHuss B 56-om 6ute or ROM unm Hambonee 3sHaunTenbHoro outa Gawta 7 ot O3Y,
NoNIMHOMMAnbHLIN reHepaTop 6yaeT cogepxaTb NepepacyeTHbIA LMKIMYECKUA KOHTPOSb M30bITOYHOCTU. 3aTem, 8-
outoBbii kog ROM unu cBepxonepaTuBHBIA LIMKITMYECKUIA KOHTPONb M30biTouHOCTM OT DS18B20 gomkHbl ObITh
COBUHYTHI B CXeMy. B aToM nyHKTe, ecnu nepepacyeTHbIN LIMKITMYECKUA KOHTPOSb U3ObITOYHOCTU Obin NpaBuIieH,
cABUroBbIv perucTtp 6yaeT cogepxatb Bechb 0s. [JononHuTeneHas nHgopmaums o BbluucrieHnn CRC MOXHO HarTu
http://invent-systems.narod.ru/CRC.htm

DS18B20 OPERATION EXAMPLE 1

B atom npumepe wucnonb3yetca Heckonbko DS18B20s Ha wwuHe, ¢ napasuTHbIM MUTaHUEM. YCTPOWCTBO
yrnpaBneHns LWWHOW WHUUManNu3npyeT TemnepaTtypHoe npeobpasoBaHne B onpegeneHHom DS18B20 n 3atem
yntaetT ero O3Y 1 BbIMUCIIAET LUMKINYECKNIA KOHTPOIMb N3BbITOYHOCTK, YTOOLI NPOBEPUTL AAHHbIE.

MASTER MODE DATA (LSB FIRST) COMMENTS

TX Reset YCTPOMCTBO ynpaBneHus BbiMyckaeT uMnynsc copoca.

RX Presence DS18B20s oTBEYaOT UMMNYNLCOM NPUCYTCTBUS.

X 55h YcTponcTBo ynpasneHus BbinyckaeT komaHgy ROM
CooTBeTCTBYUS.

TX 64-bit ROM code YcTponcTeo ynpasneHus noceinaet kog ROM DS18B20.

X 44h YcTponcTBo ynpaBneHus BoinyckaeT komaHdy Convert.

X DQ line held high by YCTPONCTBO ynpaBneHus npumeHseT cunbHbin pullup K

strong pullup CNocoBHOMY K rMyBOKON BbITSXKE ANS NPOAOIPKMTENBHOCTM

npeobpasoBaHus (iconv).

X Reset YCTpOWCTBO ynpaBneHus BbiNyckaeT MMMynbc copoca.

RX Presence DS18B20s oTBEYaOT UMMNYNBCOM NPUCYTCTBUS.

X 55h YcTponcTBo ynpasneHus BoinyckaeT komaHgy ROM
CooTBeTCTBYUS.

TX 64-bit ROM code YcTponcTeo ynpasneHus noceinaet kog ROM DS18B20.

TX BEh YCTpONCTBO ynpaBneHus BbinyckaeT komaHay Read
Scratchpad. (yuTtatatb MNamsaTb)

RX 9 data bytes [maBHOe yYCTPOWCTBO 4WTaeT BCE PerncTpbl, BKOYas
CBEpXOonepaTuBHbIN LMKITMYECKUN KOHTPOMb WN30ObITOYHOCTW.
[MaBHOE YCTPOMCTBO BbIYUCIASET UMKIMYECKUA KOHTPOIb
n3bbITOYHOCTM MEepPBbIX BOCbMWU GaWTOB AaHHbLIX WU
CcpaBHMBaeT pacyeTHbIN LIMKININYECKUNIA KOHTPOIb
M3ObITOYHOCTU C LMKIMYECKUM KOHTPONEM W3BbITOYHOCTM
yTeHus (6avt 9). Ecnn OHM COOTBETCTBYIOT, NMPMEM AaHHbIX
cyMTaeTcs ycnelHbIM, nHadve Y NoBTOpSIET LMK YTEHUSI.
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DS18B20 Programmable Resolution 1-Wire Digital Thermometer

DS18B20 OPERATION EXAMPLE 2

B stom npumepe wucnonb3yetca Tonbko oamH DS18B20 Ha wwuHe, ¢ napasvMTHbIM NUTaAHWEM. YCTPOWCTBO
ynpaBneHus nocbinaet gaHHele (TH, TL, and config) k pernctpam koHdurypauum B O3Y DS18B20, a 3atem untaet
OB3Y NOBTOPHO BbIYUCHASA LMKITUYECKUIA KOHTPOMb M3BbITOYHOCTH, YTOObI MPOBEpUTb AaHHbIE. [Janee ycTpoWCTBO
ynpaBneHus konvpyeT cogepxanne O3Y B EEPROM.

MASTER MODE DATA (LSB FIRST) | COMMENTS

X Reset Master issues reset pulse.

RX Presence DS18B20 responds with presence pulse.

X CCh Master issues Skip ROM command.

X 4Eh Master issues Write Scratchpad command.

T 3 data bytes (I;/IOansfgts)r.sends three data bytes to scratchpad (TH, TL, and

TX Reset Master issues reset pulse.

RX Presence DS18B20 responds with presence pulse.

X CCh Master issues Skip ROM command.

TX BEh Master issues Read Scratchpad command.

RX 9 data bytes Master reads entire scratchpad including CRC. The master then

recalculates the CRC of the first eight data bytes from the
scratchpad and compares the calculated CRC with the read CRC
(byte 9). If they match, the master continues; if not, the read
operation is repeated.

X Reset Master issues reset pulse.
RX Presence DS18B20 responds with presence pulse.
X CCh Master issues Skip ROM command.
X 48h Master issues Copy Scratchpad command.
TX DQ line held high by | Master applies strong pullup to DQ for at least 10ms while copy
strong pullup operation is in progress.
lpunoxeHue.

Mpumep nognporpamm Ha accembnepe gna cepun PIC16 n TaktoBor 4 Ml (nogpasyMeBaeTcs UCMOMb30BaHMS
BHYTPEHHEro reHepaTtopa, cama nporpamma npusejeHa Bblille, Ans YTeHusa ABYX 6anT TemnepaTypbl, 6€3 KoHTpons
[OCTOBEPHOCTU AHHbIX).

DOUT_LOW

bcf DALLAS ; YCTAHOBUTb HU3KMW YPOBEHb Ha LUVHE
bsf STATUS,RPO ; BblOpaTb 6aHK 1
bcf TRISDAL,LINE ; HACTPOUTb NOPT Ha BbIXOA
bcf STATUS,RPO ; BblbpaTb 6aHk 0
nop ;
nop ;
retiw .0 ;

lpumevyaHue: o6pamume ocoboe e6HUMaHUe Ha ¢opmupoeaHue uMMysibca 60CCMaHOoB8JIeHUs!
DOUT _HIGH, amo mak Ha3bleaeMbil «AKMUBHbLIU» UMIMY/IbC 80CCMaHOBJ/IeHUsl, kKoe0a Ha cmaHOapmHoe
3adaHHOe epeMsi 8 JIUHUI OJisi 80CCMAaHOBJIEHUSI YPOBHSI 3aKadyueaemcsi moK C nopma KoHmpoJsisiepa.
3mom aghghekm nozeosissem 3Ha4YUMeEsILHO yJly4wWumes (hPOHM cucHana. PopmuposaHue hpoHMoe makum
obpa3om - amo 2apaHmusi pabomsbl Ha yoasieHHble damyuku!!!

3

YPOBHEM LLUVHY,
;a 3aTeM NepeBoAUT JIMHUIO Ha NMPUEM, BHELLHWUI Pe3VCTOp YAEePKMBAET BbICOKUIA YPOBEHb
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DS18B20 Programmable Resolution 1-Wire Digital Thermometer

DOUT_HIGH
bsf DALLAS ; 3a4epXkka Anga OfVHHBIX JIMHWUA NS
; nop ; (POPMMPOBaAHUSA MMMYIbCa BOCCTAHOBIEHNS
; nop ; (Ha 04eHb ANVHHbBIE NTMHWUK)
; nop :
; hop ;
bsf STATUS,RPO ; BblbpaTb 6aHk 1
bsf TRISDAL,LINE ; HACTPOUTb NOPT Ha BBOA (UMUTALUA OTKPLITOro
KonnekTopa)
bcf STATUS,RPO ; BblbpaTtb 6aHk 0
retiw .0 ;

; 3agepxka 60 mks, B koTopasi Heobxoguma DS1820 ans yteHnsa nnm 3anucm dMTa OaHHbIX.
DLIT_WR ;
moviw .20 ;.20 - 60mks
movwf TEMPO ;
decfsz TEMPO,F ;
goto  $-.1 :
retliw H'00' ;

DRECEIVE
moviw H'08' ; KonuuectBo nonyyaembix 6ut
movwf TEMP1 ; 3arpyska perucrtpa cyetymka
C_DRECEIVE call DOUT_LOW ; CTapT YTeHuUs1 OuTa YyCTaHOBUTb HU3KU YPOBEHD)
call DOUT_HIGH ; HAYaTb YTEHUe
btfss DALLAS ; NPOBEpUTL ypoBeHb Ha nNuHun DALLAST
bcf STATUS,C ; yctaHosuTb C B "0"
btfsc DALLAS ; NpoBepUTL ypoBeHb Ha nNuHun DALLAST
bsf STATUS,C ; HeT yctaHoBuTb C B "1"
rrf COM_REG,F ; coBur Bnpaso ans 3anucu B pernctpe COM_REG
call DLIT_WR ; OXnaaTtb Ansi OKOHYaHUsa bopMrpoBaHme

jannacom buta
decfsz TEMP1,F ;
goto C_DRECEIVE :
retlw H'00' ;

; nocblinaeTca mnagwmm 6utom cHavyana 6e3 YeTHOCTWU, OcTaHOBa, UNu bUToB Ha4ana

DSEND
movwf COM_REG ; 3arpyska 6odepa KoMaHz A4S NepechIsikun
moviw H'08' ; Konuuectso 6uTtoB Ans nepechinku
movwf TEMP1 ;
C_DSEND call DOUT_LOW ; Start the write slot
rrf COM_REG,F ; Cpgsur BnpaBo, 4Tobbl onpeaenuntb Yepes 6ut C nepBbit 6UT s
NepecbINKu
btfss STATUS,C ; CMoTpeTb 6ut C ==
goto SENDO ;
call DOUT_HIGH ; YctaHoBUTb nuHKio B "1" ecnu 6ut C ==
goto DS 1 ;
SENDO call DOUT _LOW ; YctaHoBuTb nuHuto B "0", ecnn 6ut C ==
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DS _1 call DLIT_WR ; Oxkngatb 60uS, 4yTobbI No3BONMTEL DS 1820 BLINOMHUTE BEIGOPKY
call DOUT_HIGH ; YcraHoBuTb WwuHy B "1"
decfsz TEMP1,F ; YMEHbLUINTb CHETUMK NepefaHHbiX OUTOB M NPOBEPUTL 4OCTUTHYT
N HOMb
goto C_DSEND ; MoBTOPUTL Nepeavy buta
retlw H'00' ;

, onncaHne NopToB NOAKMKYEeHNA OaTHMKa.

#define TRISDAL TRISA ; pernctp ynpasneHus nopta JAJITIACA
#define PORTDAL PORTA ; pernctp gaHHbix nopta JAJNIACA
#define LINE 3 ; NvHua nopta JANNACA

#define DALLAS PORTA,3 ; lWinHa ceasn ¢ JAJITTACOM

L]

Ana pa3pabomyukoe - obpamume e6HUMaHue, 4Ymo ecsu ebl 3acmasensseme DS18B20 HenpepbieHO
KOHeepmupoeamb memMrnepamypy, mo 4yun 6ydem pa3ozpesambCsi, U OMK/IOHEHUEe MOem cocmaeJsisimb
do 0,5 C. 3mo ocobeHHO owymumo 8 cpedax ¢ MaJsioli KOHeeHyuel. T.e. 4yeM pexe 8bl 3acmaesJisieme e20
KOHeepmupoeamb, meM mo4yHee memnepamypa U3MepPeHUsl.
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