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OnucaHme.

DS18B20 wumdpoBor TepMOMETpP C nporpaMmupyemMbiM paspelleHuem, oT 9 ago 12-bit, kotopoe Moxet
coxpaHsitbcs B EEPROM namsatm npmubopa. DS18B20 obmeHuBaeTcst AaHHbIMU Mo 1-Wire WmHEe 1 Npu 3TOM MOXET
ObITb Kak eAUHCTBEHHbIM YCTPOMCTBOM Ha NUHUM Tak U paboTaTtb B rpynne. Bce npoLeccsl Ha LUWHE ynpaBnsaoTcs
LeHTpanbHbLIM MUKPOMNPOLIECCOPOM.

[nanasoH namepenun ot —-55°C go +125°C n TouHocTbio 0.5°C B gnManasoHe ot —10°C go +85°C. B pononHeHue,
DS18B20 mMoXeT NUTaTbCst HAaNPsKeHNEM NMHUM AaHHbIX (“parasite power”), Npy OTCYTCTBMU BHELLHETO UCTOYHUKA

HanNpPsKeHus.

Kaxgbin DS18B20 umeeT yHUKanbHbI 64-0UTHBLIA NocnegoBaTeNbHbIN KOA, KOTOPbIA No3BonseT, obuwarbes ¢
MHOXeCTBOM AatyunkoB DS18B20 ycTaHOBNEHHbIX HA OOHOW LWMHE. Takoi NPUHUMN NO3BONISIET UCMONb30BaTb OANH
MMKPOMpPOLIECCOP, YTOObI KOHTPONMpoBaTb MHOXecCTBO gaTtdumkoB DS18B20, pacnpegeneHHbix no OGonbliomMy
yyacTtky. MpunoxeHusi, KOTopble MOryT W3BMeYb BbIrO4Y W3 3TOM OCOOGEHHOCTU, BKIHOYAKT CUCTEMbI KOHTPOMS
TemnepaTypbl B 30aHUSAX, 1 000pYAOBaHUM UM MallMHaX, a TakK XXe KOHTPOfMb W ynpaBneHue TemnepaTypHbIMU
npoLeccamum.

HasHaueHue BbiBogoB Tabnuue 1

SO* SOP* TO-92 | CMMBOJT | ONMNCAHUNE

5 4 1 GND O6wmn.

4 1 2 DQ BbiBog AaHHbIX BBoAa/BbIBoAA (Input/Output pin). Open-drain 1-
Wire interface pin. o aTon NUHWM NogaeTcsa NUTaHWE B peXUMe
paboTbl C NapasuTHbIM NMUTaHUEM.

3 8 3 VDD VDD BbiBOA NUTAHUSA. nsa pexuma pa6omsl ¢ napa3umHbIiM numarue
VDD Heo6x00umo coeduHuUmb ¢ o6uwuM npoeodom.

*Bce ocTanbHble BbIBOAbl A0JIKHbI OCTaBaTbCA HE NOAKITHOYEHHbIMU.
KpaTtkui o630p.

Unnioctpauna 1 nokasbiBaeT 6nok-cxemy DS18B20, u onucaHusa BbiBogoB Aattcd B Tabnuue 1. 64-6utoBbi
ROM 3anomuHaeT yHuKanbHbI NocnefoBaTenbHbi Ko npubopa. OnepatvBHaa namsaTb COAEPXUT 2-6aniTOBbIN
TeMnepaTypHbI  PErNCTP, KOTOPbIN XPaHWUT 3HayYeHwe TemnepaTypbl MO OKOHYaHWIO TemnepaTypHOro
npeobpasoBaHus. [1Ba 0gHOBANTOBLIX perncTpa TemnepaTypbl KOHTPONSA TemnepaTtypbl (TpUrrepHor cxembl TH n
TL), M K peructpy KoHdurypauuun. Pernctp koHcurypaumm nosBonsieT MoMb30BaTento YycTaHaBnuBaTb
paspeLualoLLyto cnocobHOCTL LudpoBoro npeobpasosatens TemnepaTypsl kK 9, 10, 11, unu 12 6utam, 3To 1 BNMseT
Ha BpeMsi KOHBEPTUpOBaHUS TemnepaTypbl. TH, TL 1 pernctpbl KoHduUrypaumm sHeproHesasmcumbl (EEPROM),
Taknm 06pa3oM OHU COXPaHAT AaHHble, Korga npubop - BbIKMOYEH.

DS18B20 ucnonb3yeT ucknoumTernbHo 1-Wire MpoToKon — npu 3ToM OpMUPYETCs COeaUHEHWE, KOTOpoe
OCYLLECTBMAET KOMMYHUKAUMIO Ha LUMHE, UCMOMb3yd BCEro OAMH ynpasndawowui curHan. WvHa pomkHa ObiThb
noakntoYeHa K UCTOYHMKY NUTaHUS Yepes3 MOATAMMBaLWMIN Pe3ncTop, Tak Kak BCe YCTPOMCTBA CBA3aHbl C LUWMHOW,
UCNonb3ylT coeIHEHNEe Yepe3 Z-COCTOAHUSA UMM BXOA OTKPbITOro ctoka. Mcnonb3sys aTy WMHY MUKpOMpoLeccop
(ycTponcTBo ynpaBneHus) ngeHtuduumpyeT 1 obpallaetca K gatymkam Temnepartypbl, UCNonb3ys 64-6UToBbIN KOA
npubopa. MNockonbKy Kaxabln NpMbop MMeeT YHMKanbHbIN Ko, YMCHO NPUBopoB, K KOTOPbLIM MOXHO 0BpaTUTLCH Ha
OOHOW WKWHe, hakTUYecKkn HeorpaHUYeHHO.

Opyras ocobeHHocTb DS18B20 - cnocobHocTb pabotatb 6e3 BHeWwHero nuTaHus. OTa BO3MOXHOCTb
NpeaocTaBrsieTCsl Yepes3 NOATArMBAKOLLMIN Pe3NCTOp. BbICOKMIA curHan LUMHbI 3apsbkaeT BHYTPEHHUI KOHOEHcaTop
(CPP), koTOpbli NUTaeT nNpubop, KOrga Ha LMHE HU3KUA YpOBEHb. DTOT METOA HOCUT HasBaHue «[llapasuTHoe
nutaHve». lNpn aToM MakcumanbHas usMepsiemas Temnepatypa coctaBngetr + 100 °C. [Ona pacluuvpeHus
AvnanasoHa Temnepatyp 8o + 125 °C Heo6x04MMO UCMONb30BaTh BHELLHEE NMUTAHME.
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OcHOBHble  (OYHKUMOHanNbHble Bo3MOXHOCTM DS18B20 - ero TemnepatypHbln npeobpasoBaTtensb.

Paspewatowaa cnocobHocTb TemnepaTypHOro npeobpasoBaTtenss MoxeT ObiTb M3MEHeHa nonb3oBaTeneMm u
coctaenset 9, 10, 11, nnn 12 6UTOB, COOTBETCTBYS NpUpaLLEeHMaM (OUCKPETHOCTU n3MepeHus Temnepatypbl) 0.5
°C, 0.25°C, 0.125°C, n 0.0625°C, cooTtBeTcTBEHHO. Pa3peluatoLiasi cCnocobHOCTb MO YMOSYaHMIO yCTaHOBIeHa 12-
out. B ncxogHom coctosiHum DS18B20 HaxoanTcs B COCTOSIHUM NOKOSI (B HEAKTMBHOM COCTOSIHMK). YTODObI HavaTtb
TemnepaTypHoe m3aMepeHue 1 npeobpas3oBaHue, BeOylwui OOMKeH nogaTb KOMaHdy Havyamna KOHBEpPTUPOBaHMSA
TemnepaTypbl [0x44]. Nocne KOHBEPTMPOBaAHWS, MOSyYEHHble AaHHble 3anomMuHalTca B 2-6anToBOM peructpe
TemnepaTypbl B onepatuBHou namsTtu, u1 DS18B20 Bos3Bpaliaetca K HeakTMBHOMY cocTosiHuio. Ecnn DS18B20
BKMIOYEH C BHELWHWM NUTaHWEM, BeayLUMA MOXEeT KOHTPONMpOBaTb KOHBEPTMPOBaHME TemnepaTypbl (nocne
komaHgbl [0x44]) no cocTtosiHMio wuHbl. DS18B20 6yaeTt chopMupoBaTh (OTBET Ha CNOT BPEMEHU YTEeHUs OT
ycTpoMCcTBa ynpaBrneHus) nornveckum «O» Korga nNpoucxoauT TemnepaTtypHoe npeo6pa3oBaHue. U
norunyeckyro «1», korga KOHBepTMpoBaHue BbinoniHeHo. Ecnu DS18B20 BkntoYeH ¢ NapasuTHbIM NMUTAHUEM, 3Ta
TEXHOMNOMMA YBEOOMIIEHUSI HE MOXET ObiTb MCMNONb30BaHa, TaK KakK LIMHY HYXHO nodaTb BbICOKUA YPOBEHb
(HanpspkeHVe NUTaHWA) B TEHYEHNE BCEro BpeMEHW TemnepaTypHOro npeobpasoBaHus. B aTom cnydae ycTporcTBo
yrnpaBneHns AOMMKHO CaMOCTOSITENBHO KOHTPONMPOBaTb BPEMS KOHBEPTUPOBAHMS.

BbixogHble TemnepaTypHble gaHHble DS18B20 kanubpoBaHbl B rpagycax Llenbcusa. TemnepaTypHble AaHHble
3anoMuHalTCsl Kak 16-6MTOoBOE 4MCNO €O 3HakoM (CM. puc. 2). buTbl npu3aHaka (S) ykasbiBaloT, ABMSETCA Nn
TemnepaTypa NonoXxuTenbHasa unu oTpuuatenbHas: aAns NonoXutenbHbliX S = 0, a ANgA oTpuuaTenbHbIX Ynucen S =
1. Ecnn DS18B20 GyneTt HacTpoeH Anst KOHBEPTMPOBaHUs 12-6UTHOW paspeLleHnsi, ToO Bce OUTbl B TEMNepaTypHOM
pernctpe 6yaoyt cogepxaTb AOEWCTBMTENbHbIE AaHHble. [Ona 11-OMTHOM paspelwatowen cnocobHocTn, 6ut 0
HeonpegeneH. [Ona 10-6utHon paspewatowen cnocobHocTn, 6utel 1 U 0 HeonpegeneHHol, n gns 9 OUTHOW
paspeLuatoLlen cnocobHocTn 2, 1 n 0 HeonpeaeneHHbI.

Tabnvua 2 gaet npumepbl OaHHbIX LMAPOBOro BbIXO4a M COOTBETCTBYHOLLEN TeMnepaTypbl, Ans 12- 6utHom
paspeLuaroLLen cnocobHocTu.
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dopmart perucTtpa Tepmnepartypbl puc. 2

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
LS Byte 2’ 22 )l ? 7! 2 23 >t

bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
MS Byte S S S S g 26 2’ 5

TEMPERATURE/DATA RELATIONSHIP Ta6bnuua 2

Temnepatypa Lndposon BbIXoA Lincpposon BbIxoa
(OBOWYHbLIN) (Hex)
+125°C 0000 0111 1101 0000 07DO0h
+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 1110 0110 1111 FE6Fh
-55°C 1111 1100 1001 0000 FC90h

*Npu nogadve nNUTaHUSa B TeMnepaTypHbIA perncTp 3anmcaHo Yucno +85°C

Onepauus — nepefgaya cMrHanoB aBapum

Mocne Toro, kak DS18B20 BbINnonHUT TemnepaTypHoe npeobpasoBaHue, TemnepaTtypHoOe 3HayeHue -
CpaBHUBAETCS CO 3HAYeHUEM, 3anucaHHbIM B pernctpbl TH 1 TL (onpeaeneHHble nonb3oBartenem, cM. puc. 3).

BuT npusHaka (S) yka3biBaeT, NOMOXUTENBHOE UMK OTpULLATENbHOE 3HAaYeHne: AN NONoXUTENbHbIX Yicen S =
0 u ansa otpuuatenbHoro yncna S = 1. Peructpbl TH u TL sHeproHesaBucumsl (EEPROM), Takum obpasom, oHU
COXpaHAT AaHHble, korga ycTponcTBo obectoveHo. K TH u TL moxHO obpatutbes yepes Gantbl 2 u 3 cornacHo
KapTe namsaTu, kak obbsicHeHo B pasaene NMAMATU aton cneymdukaumm.

®dopmart peructpoB TH n TL puc. 3
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

S 2° 23 2° 2? 2! 20

2

[nsa cpaBHEHUS MCNONB3YIOTCA TONMLKO 6UTLI 4-11 N3 pernctpa TemnepaTtypsbl (Lenoe 3HavyeHne TemnepaTtypbl).

Ecnu namepeHHas temnepaTypa Huxe unu pasHa TL nnu Beiwe nnu pasHa TH, popmnpyeTtca ycnosue Asapuu,
n ycraHasnueaetca cnar Asapum B DS18B20. 3T1oT chnar oBHOBRSETCA nNOCre Kaxaoro TemnepaTypHoro
npeobpasoBaHus; NO3TOMY, ecnu ycrnosue Asapuu nponageT, To dnar 6yget cbpoweH nocrne cnegyowero
TemnepaTypHoro npeobpasoBaHus.

(maBHOe yCTpOMCTBO MOXeT npoBepuTb ycnosue ABapum Bcex DS18B20 Ha wwuHe, nogasasa komanagy Nouck
Asapuu [ECh]. Jliobonn DS18B20 ¢ yctaHoBneHHbIM dnarom ABapuv OTBETUT Ha 3Ty KOMaHay, Takum obpasom
rmaBHOE YCTPOMCTBO TOYHO MOXeET onpeaenut, kakme DS18B20 HaxogaTcs B cocTosiHumM ABapun. Ecnn nameHeHb!
3HayeHue pernctpoB TH unm TL, To Heobxooumo 3anycTuUTb HOBOE TeMmnepaTypHoe npeobpasoBaHue, YTOObI
BbINOSTHUITOCH NPOBEpKa YCrNOBUA KOHTPOIS TeMMepaTypsbl, 3agaHHoe B pernctpax TH vnm TL.
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Mutanue DS18B20

DS18B20 MoxeT ObITb BKITOYEH C BHELWHUM nNuTaHmMeM VDD, unu oH MoxeT paboTaTb B peXnme «napasnmTHOro
nuTaHusa», kotopoe noseonsietr DS18B20 dyHKUMOHMpPOBaTL 6e3 NuTaHusa Ha BbiBoge VDD. NMapasnuTHoe nuTaHue
OYeHb MOME3HO AN MPUMOXEHWA, KOTopble TPebylT OTAanNeHHOro TeMMepaTypHOro CYWUTbIBAHWUS, WKW 3TO
orpaHnyeHne CBS3aHO CO CTapbiMU MMHUAMU KOMMYHUKaUWR, Fae yXe MporioXeHo TOoMbko ABa nposoga. Puc. 4
nokasbiBaeT cxemy nogknoveHns DS18B20 ¢ napasnTHbIM NUTaHUEM, BO BpPEMs KOHBEPTUPOBaAHMS W
hOPMMPOBaHUSA UMMYNbCOB BbICOKOrO YPOBHSI Yepe3 TPaH3WCTOp Ha LWWHY AaHHbIX nogaetcs nutaHue Vpu. 370
HanpshKeHne coxpaHseTcd Ha KoHAaeHcaTope napa3uTtHoro nuTtaHus (CPP), 4Tobbl obecneuntb nuTaHue
YCTPOWCTBA, KOr4a Ha LWMHE AaHHbIX HU3KMIA ypoBeHb. UTobbl DS18B20 ucnonb3oBath B pexume napasmtHOro
nutaHus, Belog VDD pomkeH 6bITb NogkmnoyeH K Boisogy GND.

B pexume napasutHoro nuTtaHug, wuHa 1-Wire n CPP pgomkHbl obecneunTb LOCTATOYHBLIN TOK ONs BCeX
dpyHKkunn DS18B20. TpeboBaHUSA K HANPsKEHUIO NO NOCTOSHHOMY TOKY cmoTpute B pasgene QJIEKTPUYECKUME
XAPAKTEPUCTUKIN.

Korga DS18B20 BbiNosfHseT TemnepaTypHble npeobpa3oBaHusa wunm konupyeT AaHHble ¢ O3Y B namsaTb
EEPROM, moxeT notpebnate Tok o 1.5 mA. 3TOT TOK MOXET Bbi3BaTb HE4OMYCTUMOE CHMXKEHME HanNpshKeHns Ha
lUMHE NUTaeMoro 4epes pesuctop. Ytobbl rapaHTupoBaTb, YTo DS18B20 mmeeT OOCTATOYHbLIA TOK MUTaHUS,
HeobOxoguMMo obecneynTb BBLICOKOTOYHOE MWUTAHWE Ha LWWHE Kaxdbll pas, Koraa waet TemnepaTypHble
npeobpasoBaHue WM BbINOMHAETCS onepauus 3anvucy gaHHbix B EEPROM. 31o mMoXeT ObiTb AOCTUIHYTO npu
ncnonb3oBaHum MOSFET TpaH3aucTopa, 4ToObl 3anutaTh LUMHY HENOCPEACTBEHHO VpU Kak 3TO NMoKasaHo Ha puc. 4.

WnHa 1-Wire gomkHa ObiTb NepeknoyeHa B BbICOKOTOYHOE nNuTaHue B npegenax 10 mMkc (Makcumym) nocne
KOMaHAbl KoHBepTupoBaHus Temnepatypbl Convert T [44h] nnn komanael Copy Scratchpad [48h] (konupoBaHus
AaHHbix B EEPROM). WvHa gomkHa ObiTb nepeknioyeHa B BbICOKOTOYHOE MuTaHvMe Ha Bpems npeobpasoBaHus
(tconv) nnn nepepaun gaHHbix (twr = 10ms). Hukakne onepauumn Ha LMHE HE OOJSMKHbI BBIMOMHATLCS, Korga
BKMIOYEH BbICOKOTOYHLIN pullup.

DS18B20 moxeT Takke ObiTb 3anMTaH 0OblYHLIM METOAOM, COEANHEHNEM BHELLHENO 3NIEKTPONUTAHMUS K BbIBOAY
VDD, kak nokasaHo B puc. 5. MNMpeumywlectBo 3TOro MeToga COCTOUT B TOM, YTO HET HeobxoaMmocTu B
ucnono3osaHunm MOSFET TpaH3uctopa. A Ha LMHE MOryT nepefaBaTbCs [aHHble B TeyeHue BpeMeHU
TemnepaTypHoro npeobpasoBaHusl.

Mcnonb3oBaHMe napasnTHOro NUTaHUS He pekomMeHayeTces ans temnepaTyp cebiwe +100 ' C, Tak kak DS18B20
MOXeT He OblTb B COCTOSHMU BbIMOSHATL KOHBEPTMPOBaHUE TemnepaTypbl U CBS3b U3-3a Oonee BbICOKOrO TOKa
YTEYKM, KOTOPbI MOXET ObITb NPV BbICOKOM Temnepatype. [ns npunoXeHun, Ans KOTOPbIX Takne TemnepaTtypbl
SIBNAIOTCA BEPOATHLIMU, HACTOSATENBHO pekomeHayeTcs, 4To 66l DS18B20, 6bin 3anuMTaH BHELWHUM NMUTAHUEM.

B HekoTOpbIX cUTyaumsax, MOXeT BO3HUKHYTb HEOOXOAUMOCTb B OMpedeneHnn COCTOSHWSA pexuma nutaHus,
KOTOpoOe Mcnonb3yeT AaTyuk TeMnepartypsbl, AN He06X0AMMOCTU UCMONb30BaHNS YNPAaBEHUs NMTaHWeM BHELUHUM
TPaAH3UCTOPOM  ONfS  BBINOMHEHUS  TeMnepaTtypHblX npeobpasoBaHun. [Ona  nonydyeHns  mvHdopmaumu
MUKpornpoLeccop AomkeH BbiaaTte komaHnabl Skip ROM [CCh] (Mponyck ROM), conpoBoxpgaemasi KOMaHAow
YUteHnne 3Onektponutanuns (Read Power Supply) [B4h], conpoBoxaaemon “crioToM BpemMeHu uTeHus”. B TeyeHune
yTeHus cnota BpeMeHn, DS18B20s ¢ napasvTHbIM NUTaHMeM ycmaHoeum wuHy 6 Hosnb, a DS18B20s ¢
BHELUHVUM NUTAHWMEM OCTaBAT WUHY 8 COCMOSIHUU eOQUHUUbI.

MoakntoyeHne DS18B20 B pexume napasuTHOro nutaHus puc 4.

VPU
DS18B20
GND DQ Vpp
Mi L ]
Ccro-
processor 4.7k v
. To Other
< % 1-Wire Bus 1-Wire Devices
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MopknioyeHue DS18B20 B pexxmme BHeLWWHEro nutaHusa puc 5.

Voo DS18SB20 KDB_(External Supply)
Micro- GND DQ Vpp

processor 47K ! | |

. To Other
. 1-Wire Bus 1-Wire Devices

64-BIT kop paTyUuKa

Kaxpgbin DS18B20 conoepXuT yHUKanbHbI 64-6UTOBLIN koA (CM. puc. 6), coxpaHeHHbin B ROM. Mnagwwue 8
outoB koga ROM copepxat kog cemerictea 1-Wire nposogom DS18B20’s: 28h. Cnegytowme 48 6utos, cogepxaT
YHUKanbHbIA cepuiiHbIn HoMmep. CTapluve 8 OUTOB cofepXaT LMKIMYECKUA KOHTPOrb u3bbiTouHoCcTn (CRC) 6anT,
KOTOpbIA BblYMCIEH OT nepBbix 56 6uToB koga ROM. [detanunsnpoBaHHOe 0ObBbsICHEHME OWUTOB LIMKITMYECKOrO
KOHTpons n3bbITouHOCTU obecneyvnBaeTca B pasgene GENERATION uMKNMYecKoro KOHTpons n3bblTOYHOCTU. 64-
outoBbi kog ROM u ceaszaHHaa dyHkuna ROM ynpasnsaioT norukon, nossondatT DS18B20 paboTate kak 1-Wire
YCTPOWCTBO, MCMNOMb3Yys NPOTOKOS, AeTanmM3npoBaHHbin B pa3gene 1-WIRE BUS SYSTEM aton Tabnuubl JaHHbIX.

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

NMAMATb

Mamsate DS18B20’s opraHm3oBaHa, kak NokasaHo Ha puc. 7. [NamaTte cocTouT M3 onepatmBHon SRAM namsTtu u
3HeproHesaBucmon namstv EEPROM. lNepBble ABa peructpa 3TO peructpbl KOHBEpTOpa TemnepaTypbl, ganee
noyT pernctpbl ABapum BepXHero un HmkHero npegena (TH and TL) u pernctp koHdurypauun. ObpaTtnte BHUMaHUS,
yTo, ecnu cyHkuma Asapun DS18B20 He ucnonbayeTcs, To peructpbl TH and TL mMoryT suerikamu yHMBepcansHon
namatn. Bce komaHabl namaTu onucaHbl nogpobHo B pasgene FUNCTION COMMANDS DS18B20.

Bant 0 u 6ant 1 n3 O3Y cogepnT MNawun n ctapLumni GuUT TemnepaTypHOro perucTpa, COOTBETCTBEHHO. OTU
BanTbl ToNbko Ans YTeHus. banTel 2 n 3 obecneunsatoT goctyn K peructpam TH and TL. BanT 4 cogepXut gaHHble
pernctpa KoHdurypaumu, Kotopble 0ObsAcHATCA nogpobHo B paspgene PEMMCTPA  KOHOUTYPALIMU
(CONFIGURATION REGISTER) ator Tabnuubl gaHHbIX. BanTtel 5, 6, u 7 3ape3epBMpoBaHbl Afsl BHYTPEHHErO
NCMOMb30BaHNs YCTPOWNCTBOM M 3anNUCb B 3TW PErMcTpbl HEBO3MOXHA; MPU YTEHUM 3TU OalTbl BO3BpaTAT «1» BO
BCEX paspsigax.

8 bant O3Y TonbKo ANs YTEHUsI N coaepXaT LMKITUYECKUA KOHTPONb M36biITo4HoCTM (CRC) koA, BblMMCIEHHLIN
ona 6antoB 0 - 7 O3Y. DS18B20 reHepupyeT UMUKIMYECKUA KOHTPONb W3ObLITOMHOCTW, MCMONb3ys METOA,
OMMCaHHbIN B pa3gene reHepaums LMKITMYECKOro KOHTPOMst M3BbITOYHOCTH.

Ons 3anucn gaHHbix B 6anTel 2, 3, 1 4 O3Y ucnonbsyem komaHay Write Scratchpad [4Eh]; gaHHble SOMmKHbI
ObITb NepegaHbl kK DS18B20, HaunHasa ¢ 6anta 2. YTobbl NpoBEpUTb KOPPEKTHOCTbL 3anncy AaHHbIX, Heo6Xxoanmo
BbINOMHMTL YTeHWe (Mcnonb3ys KomaHgy udteHus Read Scratchpad [BEh]) nocne Toro, kak gaHHble ©yayT
3anucaHbl. O6paTute BHMMaHue, 4To Npu YTeHun pgaHHble DS18B20 HaunHaeT nepepaBate ¢ 0 Ganta. YTOGBI
coxpanutb TH, TL n paHHble peructpa koHdwurypaumm B EEPROM, ycTpoWCTBO yrnpaBneHwe AOMKHO BblaaTb
komaHgy Copy Scratchpad [48h].

[aHHble, coxpaHeHHble B pernctpax EEPROM, npu BknoYeHUM nuTaHns nepesarpyxatrca B O3Y.
2

HaHHble MoryT ObITb nepesarpyxeHol 13 EEPROM B O3Y B m0260e Bpems komaHgou Recall E [B8h].

YCTPOWCTBO YnpaBneHnsi MOXeT KOHTponupoBaTb onepauuio Recall E [B8h] (npouecc Bbl3oBa [aHHbIX M3
EEPROM B O3Y) nyteMm BblgauM CUMHXPOMMIyNbCa MOCre KOMaHAbl M KOHTPONS COCTOSIHWUS WuHbI, ecrim 0
onepauusi nepesarpysku npogornkaeTcs, ecnu 1 npouecc BbINOMHEH.




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

DS18B20 kapta 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*

*CoCTOsiHME MOocHe BKITHYEHUS NMMTAaHUS 3aBUCUT OT 3HAYEHUIN, coxpaHeHHoro B EEPROM
Perncrtp KoHdurypauum

Bant 4 namaTn coaepXut peructp KoHdurypaumm, KOTopblii OpraHM3oBaH, Kak UnniCTpUpoBaHoO Ha puc. 8.
Monb3oBaTenb MOXET HAaCTPOUTb KOHBEPCUMOHHYKD paspeluarowyto cnocobHocte DS18B20, ncnonbsyst omutel RO 1
R1 B aToMm perncTpe, kak nokasaHo B Tabnuue 3. 3HadeHMe Mo YMOMYaHMIO BKITKOYEHMS NUTaHNs 3TUX 6uToB - RO =
1 n R1 = 1 (12-6utoBas paspellawoliasi cnocobHocTb). Ob6paTute BHUMaHWE, YTO €CTb MpsiMasi 3aBUMCMMOCTb
Mexgy paspellarLen CrnocobHOCTbIO M KOHBEPCUMOHHbIM BpemeHeM. but 7 un 6utel ot 0 go 4 B peructpe
KOHMrypauum 3ape3epBnpoBaHbl 4119 BHYTPEHHENO NCMOMb30BaHMS YCTPOWCTBOM U HE MOTYT OblTb U3MEHEHBI UK
MCNOJ1b30BaHbl Nosfib3oBaTenem, npn YTeHNUnN 3Tn ouUTbI BO3BpaLlaroT «1».

Peructp koHdcurypaumum puc. 8
bit 7 bit 6

0 R1

bit 4 bit 3 bit 2 bit 1 bit 0

RO 1 1 1 | 1

bit 5

KOHOUIYPALIMA PA3PELLAIOLLEN CMTOCOBHOCTV TEPMOMETPA Ta6nuua 3

w1 | 70 | Pesouomo | Marcmarce shews

0 0 9-hit 93.75ms | (tCONV/8)
0 1 10-bit 187.5ms | (tCONV/4)
1 0 11-bit 375 ms (tCONV/2)
1 1 12-bit 750 ms (tCONV)




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

CUCTEMA WKWHBLI C 1 MPOBOAOM.

Cuctema wwuHbl 1-Wire ucnonb3dyeT OOHO rNaBHOE YCTPOWCTBO YynpaBreHus, 4YTobbl ynpasnsTb OOHUM WK
Bonee nogumMHeHHbIMK ycTponcTBamu. DS18B20 Bcerga ucnonb3dyetcs Kak NogdYMHEeHHOe yCTporcTBo. Korga ectb
TONbKO OAHO NOAYMHEHHOE YCTPOMCTBO Ha LUMHE, cMcTemMa YNOMUHAETCS Kak "edUHCTBEHHOE CHUXeHue" cucTema;
cucTema - "MYMbTUCHWKEHNE", eCNN Ha LUMHE MPUCYTCTBYIOT HECKOMBbKO NOAYUHEHHbIX YCTPOMCTB.

Bce paHHble M KOMaHAbl nepeparTca mnagwum 6utom B neped. Crepywouwee onucaHve wWwuHbl 1-Wire
pasgeneHo Ha Tpu TeMmbl: annapaTtHble cpeficTBa W KOHdurypaums, onepaumoHHas nocnegoBaTernbHOCTb, U
coobwatowmi 1 npoBo (CoobLLaoT 0 TUNax N pacCuYNTLIBAOLLMIA).

KOH®UTYPALIUA AMMAPATHbBLIX CPEACTB

LLUvHa 1-Wire nposoaom umeeT no onpeaeneHnio TONbKO eOMHCTBEHHYIO NUHMIO AaHHbIX. Kaxaoe ycTpoicTeo
(ynpaBnsiowiee unm nogvyMHEHHOE), UCNONb3YHT UHTEPMENCHl K LIMHE AaHHbIX Yepe3 YCTPOWCTBA C OTKPbITbIM
KOMNEKTOPOM WUITM MOPT C TPEMS COCTOSTHUAMM. OTO MO3BOJSISAET KaXKOOMY YCTPONCTBY "BbiMycKaTb" NMNMHUIO OaHHbIX,
Korga YCTPOWMCTBO He nepefaeT [AaHHble, TakMM 00pas3om LWMHA [JOCTynHa Ans WUCMNOoNb30BaHWUsS  OpYruMm
yctponcteom. Mopt 1-Wire nposogom DS18B20 (cnocobHbIN K rnyBoKoi BLITSXKKE BbIBOA) - OTKPbITash yTeuka ¢
BHYTPEHHEN CXEMOW, 3KBUBANEHTHOMW, KOTOPOMY nokasbiBatoT B puc. 10.

luHa 1-Wire nposogom TpebyeT BHELIHEro MNOATArMBAIOWEro pesuctopa npubnuamtensHo 5 kB; Takum
o6pa3som, HeakTueHoe cocTosHue ana 1-Wire wuHel nornyeckas eamHnua. Ecnm no kakoi-Hnubyas npuunHe obMeH
OaHHbIMW JOIMKEH OblTb MpuocTaHoBrneH, WwrHy HYXKHO octaBuTb B HEakTMBHOM COCTOSIHUW. BoccTtaHoBneHus
NUTaHWs MPOUCXOOUT MexXAy nepegadven 6UToB, KOrga LWMHa HaXOAMTCS B BbICOKOM cocTosiHuu. Ecnu wnHa 6yget
nepeBefeHa B HU3KOe COCTOsIHME Ha BpeMsi 6ornee vyem 480 MKC, TO BCE KOMMOHEHTHI Ha LWMHe OyayT cOpOLLEHbI
(MHMLUManM3MpoBaHbl).

KoHdurypauma wunHbl puc. 10

VP

DS18B20 1-WIRE PORT

4.7k DQ
Pin

1-Wire Bus ] Ry
RX—°<} ] {>°_
SpA
Typ. + | Tx
Tx 100Q2

MOSFET

Rx =RECEIVE
Tx = TRANSMIT

MocnepoBaTenbHOCTbL onepaunmn

MocnepoBatenbHOCTL onepauun Ana obpauleHus k DS18B20:

War 1. MHmumnanunsauma
War 2. KomaHaa ROM (conposoxaaemas nio6eim TpebyembiM 06MEHOM AaHHbIX)
War 3. dyHkumnoHanbHaa KomaHaa DS18B20 (conposoxaaemas niobbiv TpebyembiM 06MEHOM AaHHbIX)

OueHb BaXXHO cnegoBaTb 3a 3TOM MOCHEAOBaTENbHOCTBIO Kaxabld pas, korga obpawatotes Kk DS18B20,
nockoneky DS18B20 He GygeT «oTBeyaTb», ecnu niobble warn B NocrneaoBaTenbHOCTU OTCYTCTBYHOT UMW He B
nopsigke.

WcknoueHunsa 13 atoro npasuna coctaBnaoT komaHabl — Movck ROM [FOh] u Mownck Asapun [ECh].

Mocne nogaun nwobon M3 3TUX KOMaHA, KOHTponnep ynpaesneHus (ynpasnsemasi nporpamma) OOSKeH
Bo3BpaTuTbes Kk Wary 1 B nocrnegoBaTenbHOCTM onepauunin obpalleHus.




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

MHuymnanusauus

Bce onepaumm Ha wuHe (1-Wire bus) HauuHaoTCA C nocnegoBaTeNnbHOCTM  MHUULManu3auuu.
MocnepoBaTenbHOCTb MHMLMaNM3aumMm COCTOMT U3 MMMyfbca cbpoca, nepefaHHOro YCTPOMCTBOM YrnpaBneHust
LUMHOW, COMPOBOXAAeMbIM MMNYJNbCOM(aMM) NPUCYTCTBUSA, NepedaHHbIMU MNOAYMHEHHBIMU  YCTPOMCTBAMMW.
MmnynbCc npucyTcTBUSA MO3BONSIET YCTPOMCTBY YMNpaBfeHUs LUMHOW 3HaTb, YTO NOAYMHEHHbIE YCTpOMCTBa (Tvna
DS18B20) npucyTCTBYIOT Ha LUUHE M roTOBbI K paboTe.

BpemeHHble xapaktepucTukM pAans cbpoca M MMMNYNbCOB MNPUCYTCTBUS [E€TanvM3upoBaHbl B  pasgene
NMPOLIEOQYPA UHULINATINIALNN: UMITYTIbCblI CBPOCA U ITPUCYTCTBUA.

RESET AND PRESENCE PULSE Figure 4—4

s IgcoTH -
VeuLLUP L5
VEULLUP Mty \ L 2
lT"lrIII— MIN 3 // // \
ViL max - - . \
o 4y
I Y A — - fopy =
— ]
— topp [
Regular Spead Owverdrive Speed
_— L s
RESISTOR 480 ns = tRETL < oo ¥ 48 ns = tRBTL = 80 us
MASTER 480 us = trgTy < oo (INCludes recovery tima) 48 ps =trstH = oo
Button 15 us = trpn = 60 us 2ps =topy <6 ps
60 s =tppL = 240 us Bus=tepL= 24 ps

*In order not to mask interrupt signalling by other devices on the 1-Wire bus, tge1| + tg should always be less than
960 ps.

KomaHabl ROM

Mocne TOro, Kak yCTPOMCTBO ynpaBfeHus LUMHOW OBHapPYXMMo NMMNynbC NPUCYTCTBUSA, OHO MOXeT hopMmnpoBaTb
komaHgbl ROM. 3Tn KomaHabl onepupyloT yHukanbHbiMu kogamm ROM Ha 64 6uta onsg Kaxgoro nogYMHEHHOro
YCTPONCTBA, U MO3BOMLAIOT YCTPOMCTBY yrpaBneHus Bbibupatb onpefeneHHoe YCTPOMCTBO, U3 MHOIMX YCTPOMWCTB
NPUCYTCTBYIOLLUX Ha LUMHE.

OTn KOoMaHgbl Takke MO3BOMNSKT YCTPOMCTBY YMNpPaBIiEHUS ONpeaensTb Kak MHOrO U KakMe TuMbl YCTPOWCTB
NPUCYTCTBYIOT Ha LUMHE, a TaKkke onpenenaTs noboe yCTPONCTBO, Haxoasueecs B cocToaHuu TpeBora.

Ectb nate komaHg ROM, n kaxpas komaHga 8 OvToB AnuMHOW. [NMaBHOE YCTPOMCTBO AOMMKHO nepenaTb
cooTBeTcTBYytoLWYy0 komaHagy ROM nepen nepepaden komaHabl oyHkuun DS18B20. bnok-cxema ansg onepauun
komaHg ROM nokasbiBatoT B PucyHke 11.

SEARCH ROM [FOh] - (MOUCK ROM)

Korga cuctema nepBoHavasribHO BKITHOYEHA, MMaBHOE YCTPOMCTBO OOJMKHO naeHtuduumposatb kogsl ROM Bcex
NOAYMHEHHBIX YCTPOWCTB Ha LUMHE, 3Ta KOMaHAa No3BonisieT YCTPOWCTBY yNpaBreHns onpeaensatb Homepa 1 TUnbl
NOAYMHEHHbIX YCTPOMCTB. YCTPOWCTBO YynpaBrieHus usyvaeT kogbl ROM 4epes npouecc ycTpaHeHusi, KOTopoe
TpebyeT, u4TOObI [MaBHOe ycTponcTBO ucnonHun uumkn MNoucka ROM  (To ecTtb, komaHga ROM TMowcka,
conpoBoxgaemas 06MeHOM AaHHbIX). ATy npouenypy HeOOX0AMMO BbIMOMHUTBL CTOMBKO pas, CKOMNbKO Heobxoamnmo,
4yTOObI NAEHTUMLMPOBaTL BCE M3 MOAYUHEHHBIX YCTPOWCTB. ECNn eCcTb TONbKO OAHO NOAYMHEHHOE YCTPOWCTBO Ha
WwurHe, bonee npocTtasa komaHaa YteHmns ROM (cM. HMxe) MOXeT ncnonb3oBaTbecs MecTo npouecca Moncka ROM.

Ona petanbHoro oObscHeHuss npoueaypbl [lMomcka ROM, obpatutece ® KHuece CmaHOapmos B
www.ibutton.com/ibuttons/standard.pdf.

Mocne kaxporo umkna Momcka ROM, ycTponcTBO ynpaBneHus LUMHOM JOSMKHO Bo3Bpatutbea k Lary 1
(MHnymranusauua) B onepaLmMoHHON NocneaoBaTenbHOCTU.
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READ ROM [33h]

DS18B20 Programmable Resolution 1-Wire Digital Thermometer

OTa komMaHga MOXeT TOMbKO WMCMOoNb30BaTbCs, KOrga €CTb OAHO MOAYMHEHHOE YCTPOWCTBO Ha LMHe. JTa

KOMaHJa No3BOMSIET YCTPOWCTBY ynpaBreHus wunHon yntatb ROM nogumnHeHHoro yctponcTtea (kog 64 6uta), He

ucnone3ys npouenypy MNMoncka ROM. Ecnu ata komaHga ncnonb3yeTcs Tam, rae 6onblie YeM 0gHO NOAYMHEHHOE

YCTPOMWCTBO Ha LWMHE, NPOM30AAEeT KOH(IMKT Ha YPOBHE OaHHbIX, Tak Kak BCE NMOAYUHEHHbIE YCTPOMCTBA cAenawT

NonbITKYy OTBETUTb B OOHO U TO XXE BPEMSI.

EXAMPLE READ ROM Figure 1-7
Voo

L

[

N n ——
/ | |
[\ Vi
\?_J —
Prgmr;ce Command
Touch

3 hits

ROMData |
G4 hits

'|

1
)

\
SRR e ST
LLLITLL I1T1LL
[+ 1] o] of 1] 1] o]0 [ of [ 1 of of
Timing defined by host

Initiation of fime slot (High — Low)
defined by hast, remaining timing
determined by [Button and resistor.
LIME TYPE LEGEND:

s 55 Masier

Resistor pull-up
Button
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DS18B20 Programmable Resolution 1-Wire Digital Thermometer

MATCH ROM [55h] CooTtBeTcTBMe ROM [55h]

Komanpga cootBetcTBuss ROM, conpoBoxgaemas nocnegoBaTtenibHOCTbio koga ROM Ha 64 Guta nossonsier
YCTPONCTBY YyMNpaBreHus LUMHOW obpallaTtbCs K onpeaeneHHoMy noAYMHEHHOMY YCTPOWCTBY Ha LUMHE. TOorbko
noa4YMHEeHHOe YCTPOMCTBO, KOTOpOE TOYHO cooTBeTCTBYeT 64 Butam nocneposatensHocTu koga ROM, oTBeTUT Ha
(PYHKLMOHANbHY0 KOMaHAy, BbiMYyLLEHHYHO rMaBHbIM YCTPOUCTBOM. BCce apyrne noguMHeHHbIEe YCTPOMCTBA Ha LUMHE
OyaneT xaaTb MMnynbca copoca.

SKIP ROM [CCh] Mponyck ROM [CCh]

MaBHOE yCTPOWCTBO MOXET UCMOMb30BaTh 3Ty KOMaHAy, 4Tobbl 0B6paTUTbCA KO BCEM YCTPOMCTBAM Ha LUMHE
O[HOBPEMEHHO. Hanpumep, rmaBHOe YCTPOMCTBO MOXET 3acTaBuTb, YToObl Bce DS18B20 (oatumkm Temnepartypsbl)
Ha LWWHEe, Havanu OOHOBPEMEHHO TeMmnepaTtypHble npeobpasoBaHus. [Ons aToro HeobxodMmo BblAaTb Ha LUMHY
komangy Mponycka ROM [CCh] conpoBoxpgaemyto komaHaon TemnepatypHoro npeobpasoBanus [44h].

Obpamume sHumaHue, 4To komaHaa YTEHUE NAMATU [BEh] moxeT cneposaTh 3a komaHgou Mponycka ROM,
TONbKO €CMK Ha LMHEe NPUCYTCTBYET OAHO NogynHeHHoe ycTporcTso. KomaHaa lMNMponycka ROM, conpoBoxgaemas
komangon UTEHUE MNMAMATU BbI3oBET KOHNUKT Ha YPOBHE AaHHbIX Ha LUMHE, ecriv Ha wuHe Gonee ogHoOro
NoaYMHEHHOro YCTPOWMCTBA, Tak Kak Bce yCTponcTBa byayT NbliTaTbCst OAHOBPEMEHHO NepefaBaTh AaHHbIE.

ALARM SEARCH [ECh] NMouck TpeBoru [ECh] (cocTosiHne TpeBora)

Onepauusa 3Ton KOMaHObl MAeHTUYHa onepaumm koMmaHabl Noucka ROM 3a mcknioveHmem TOro, YTo TOMbKO
DS18B20 (maTuMku TemnepaTypbl) C YCTaHOBMEHHbIM aXKoM aBapumM OTBETAT. JTa koMaHga Mo3BonseT
rmaBHOMY YCTPOWCTBY onpenenstb, kakne DS18B20-cbl ncnbiTanu curHanbHOE COCTOSIHME B TeYeHWe HedaBHEro
TemnepaTypHoro npeobpasosaHus. Mocne kaxpgoro uukna Noucka Tpesoru (To ecTb, komaHaa Alarm Search,
conpoBoxgaemass OOMEHOM [aHHbIX), YCTPOWCTBO YMpaBfeHUs LWMHOW [OMMKHO Bo3BpatuTecb K Lary 1
(MHMuManusaums) B onepaunoHHON NocneaoBaTenbHOCTY.
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O®YHKLUMOHAJIbHbIE KOMAHAbI - DS18B20

Mocne Toro, Kak yCTPONCTBO ynpasreHust LUMHoW obpaboTano komaHgy ROM, 4ytobbl obpatntees k DS18B20, ¢
KOTOPbIM OHO »enaeT CBA3aTbCs, YCTPOWCTBO YMNpaBieHUss MOXeT ¢opmupoBaTe OAHY M3 KOMaHg yHKumm
DS18B20. 3T koMaHAbl MO3BOMSAIOT BbINOMHUTL (PYHKUMM 3anncu unu yteHusa onepatmsHon namatu DS18B20,
WHULManNu3npoBaTb TeMnepaTypHble Npeobpa3oBaHMsa UNU onpeaenuTb PEXUM ANEKTPONUTAHNUS.

dyHkuMoHanbHble komaHabl DS18B20 onucaHHble Huke, cBedeHbl B Tabnuuy 4 1 nNpounniocTpypoBaHbl Ha
6rok-cxeme, PucyHok 12.

KoHBepTupoBathb Temnepartypy [44h]

OTa KoMaHAa HauvHaeT eAMHCTBEHHOE TemnepaTypHoe npeobpasoBaHue. [locne okoH4YaHuUs npeobpasoBaHus
OaHHble coxpaHslTcs B 2-6anToBOM TemnepaTypHOM peructpe B onepatmBHonm namatn, a DS18B20
eo3epaujaemcsi 8 HeaKmueHoe coCmMosiHUe C HU3KUM 3HepronoTpebneHnem. Ecnv ycTporncTBO Ucnonb3yeTcs B
pexume napasutHOro nuTaHus, TO B npefenax He nos3xe 10 MKC (MakcumanbHbIA) nocre nogadn KomaHabl
YCTPONCTBO YMNpaBfieHUs [OO/MKHO YCTAHOBWUTbL BbLICOKUW YPOBEHb Ha LUMHE Ha Bpems MNpOAOIHKUTENbHOCTU
npeobpasoBaHue (tconv).

Ecnn DS18B20 numaemcsi om eHewHe20 UCMOYHUKA MUMAaHUs, rMaBHOE YCTPOMCTBO MOXET CYMTbIBATb
COCTOsIHME LUWHbI nocne komaHabl KoHBepTupoBaHus Temnepatypbl [44h]. Ecnu Ha wwuHe norudeckun «Homb» -
370 3HauyuT, 4yTo DS18B20 BLINONHAET TEMNepaTypHoe npeobpasoBaHue. Ecnn Ha wnHe nornyeckasa «EguHuuay —
3TO 3HA4UT, YTO Npeobpas3oBaHNe OKOHYEHO Y MOXHO, CHUTBIBATb AaHHbIE.

B pexnme ncnonb3oBaHus NapasvTHOrO NUTaHWSA 3Ta METOAMKA YBEAOMIIEHUSA HE MOXET MCMONb30BaThCs, Tak
KaK LUMHa A0MmkHa ObiTb B BBICOKOM COCTOSIHUM B TEYEHME BCETO LMKNa npeobpasoBaHua TeMmnepaTypbl.

O6paTtuTe BHUMaHUE, YTO METOAMKA KOHTPOMsS BpeMeHM npeobpa3oBaHnst MO COCTOSHUIO LUMHBI COCTOUT B TOM,
YTO Mocre KoOMaHAbl KOHBEPTUPOBaAHMSA TemnepaTypbl YCTPOWCTBO YMPaBfeHUsa OOMKHO MOChbINaTh Ha LUUHY CNOT
BPEMEHN N KOHTPONMpPOBaTb BUT cOCTOsSIHUA KOTOpbin BbigaeT DS18B20. Ecnv DS18B20 oTtBevaeT Hynem, TO
KOHBEPTUPOBAHUE NAeT, ecnn 1 — KOHBEPTUPOBAHUE BhINOSIHEHO U MOXHO CUMTbIBATb TEMMNepaTypy.

®opMupOBaTh CIIOT BpEMEHI

«0» HUIACT KOHBEPTUPOBAHUEC.

Cocrosnue return

ITHUHBI

«1» KOHBEPTUPOBaHUE
BBITIOJTHCHO

=«1» Copocuts 6uT

CocTosHue 6HTa «MJAET_KOHB»
«AET_KOHB» IlepeiiTu kK uTeHUIO
- TEeMIEpaTyphL.

return

=«0». YcTaHoBUTH OUT
«VJET KOHB»
DopMHpOBaTH KOMaHIY
KOHBEPTHPOBAThH
TeMIepaTypy.
return

13




DS18B20 Programmable Resolution 1-Wire Digital Thermometer

; UTeHue TemnepaTtypbl 3 DS18B20
celsio ;

, \aMepeHune TemnepaTypbl ;

call DOUT_LOW ; CIOT YTEeHUA ANA KOHTPOsA
call DOUT_HIGH ; OKOHYaHWA KOHBEPTUPOBAHNA
btfss DALLAS ;

return ;
btfsc CON ;

goto  ctenie ;
call RESET_DALLAS ;
btfsc ERROR_D ;

return ; 4aTUUK HeucnpaBeH npepBaTb KOHBEPTUPOBaHWE TemnepaTypbl
movlw H'CC' ; bopmupoBaTtk komaHay Nponyctute ROM
call DSEND ;
moviw H'44' ; bopmupoBaTb kKomaHay KoHBepTupoBaTb TemnepaTtypy

call DSEND :

bsf CON ; NOET KOHBEPTMPOBAHNE
return ;
ctenie ; UTeHWe TemnepaTypbl
bcf CON ; KOHBEPTMPOBAHME BbINOSTHEHO

call RESET_DALLAS ;
btfsc ERROR_D ;

return ; aT4YMK HeMCnpaBeH nNpepsBaTb YTeHMe TemnepaTypbl
movlw H'CC' ; nocnatb komaHay Nponyctute ROM
call DSEND ;
moviw H'BE' ; mocnaTb KOMaHAY YTeHUda namaTi
call DSEND ;
call DRECEIVE ;umnTaTth 1 6anT

movf COM_REG,W ;
movwf TEMP_LO ;
call DRECEIVE ; yMTaTtb 2 bant
movf COM_REGW ;
movwf TEMP_HI ;
return ;

3anucb B namsATb [4Eh]

OTa KkoMaHZa No3BOMnseT YCTPOMUCTBY yrnpaBneHusa 3anuckiBatb 3 6anta AaHHbIX B namate DS18B20.

MepBbIi GanT OaHHbIX 3anucbiBaeTca B perncTtp (TH), BTopon 6anT 3anuceiBaeTca B peructp (TL), n Tpetui
©alnT 3anucbiBaeTCcsa B perucTp KoHurypaumm.

[daHHble fomKHbI ObITb MepefaHbl HaMMEHbLUMM 3HavallmMMm 6UTom Bnepea.

[Ona patymkoB Temnepartypbl ¢ napasuTHbIM nutaHuem Bce Tpu 6anta JOJIKHbI ObiTb 3anucaHbl komaHOoM
KOMNMMPOBAHKWE O3Y B INM3Y [48h] npexae, 4eM yCTpONCTBOM ynpaBrieHust 6yaeT creHepupoBaH nmnynsc cbpoca,
WHaye daHHble ByoyT NoTepsHbI.

YreHne namatu [BEh]

OTa kOMaHga no3BONSAET YCTPOWCTBO YynpaBreHusty uuTatb cogepxanve [NAMATU. [Mepepada [aHHbIX
Ha4yMHaeTCs C HauMeHbLuero 3Havawero 6uta 6arnTta 0 n npogomkaetca go 9-oro OanTta (6anT 8 - UMKIMYECKUN
KOHTPOJb U3BbITOYHOCTN). YCTPOMCTBO YNpaBfieHUs MOXET BbINOJNTHUTL COPOC, YTOObLI 3aKOHUNTL YTEHME B Ntoboe
BpeMsi, ecnv HeobxoAmMMOo TOSbKO YacTb AaHHbIX.
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KonuposaHue O3Y B MN3Y [48h]

OTa koMaHda konupyeT cogepxanne peructpo (TH, TL) n peructpa koHdurypauum (6antsl 2, 3 n 4) B MN3Y.
Ecnn ycTponcTBO MCNONMb3yeTcda B pexume MapasuTHOro nutaHus, To B npegenax He no3jmiee 10
(MakcumanbHO) nocrie NogaYv 3Ton KoMaHAbl YCTPOMCTBO YNpaBrieHWe OOJPKHO YCTAaHOBUTbL BbICOKUIA YPOBEHb Ha

LUMHe 1 nogdepXmBaTh ero B Te4eHnn He meHee 10ms.

MoBTOopHasn 3arpy3ka [B8h]

OTa KomMaHga NOBTOPHO 3arpyxaeTt 3HaveHus permctpoB (TH, TL) n gaHHble B pernctp koHdurypauum ¢ MN3Y un
pa3svellaeT gaHHble B 6antbl 2, 3, 1 4, COOTBETCTBEHHO, B NaMsTU. [[MaBHOE YCTPOMCTBO MOXET KOHTPOIMPOBATb
npouecc 3arpy3kn O3Y u3 MN3Y cuuTbiBas coctosHUe WuHbl nocrie komanasl MOBTOPHAA 3AMPY3KA. Ecnu Ha
LWMHE FOMMYECKNA «HOMb» - 9TO 3HA4UT MAeT onepauusd nepesarpyskn, ecnu norudeckas «1» Onepauus
BbINOMHEHa.

Onepaunsa NMOBTOPHAA 3AIrPY3KA [B8h] BbinonHAeTCS aBTOMaTUYECKM MPU BKIOYEHUN NUTAHUSA, OaHHbIe
OOCTYMHbI Cpasy nocre BKIHYEHNUsI NMUTaHUS.

Bupa anektponutaHua gatumka [B4h]

MaBHOE YCTPOMCTBO reHepupyeT 9Ty KOMaHAy, 4ToObl onpegenutb wucnonb3dytoT DS18B20s Ha wwuHe
napasuTHoe nutaHune. Ecnn nocne nogayn KOMaHAbl Ha WMHE NPUCYTCTBYET NOMMYECKUA «HOMbY» - 3TO 3HAYMUT, YTO
DS18B20 wucnonb3yetT napasutHoe nutaHuve. WHaye DS18B20 wucnonb3yeT BHellHee nuUTaHue (noruvyeckasi
eavHuua). ObpaTtnte BHUMaHWe nocre nojavyM KomMaHabl onpoca Heobxoanmo cOopMUMPOBaTb CROT BPEMEHMU
nocrie kotoporo DS18B20 BbICTaBUT Ha LUMHY BUT COCTOSIHMSA KOTOPbIA MOXHO COCYMTaTbh B TEYEHMM 3TOro croTa
BPEMEHMU.

C.2. Kpatknn 0630p KomaHabl

YcTtpovicTea iButtons MoryT paboTaTb Kak aBTOHOMHO Ha LUMHE, Tak M noggepXxueatoT cnegywwme CeteBble
KomaHabl Ha ocHoBe ROM:

e YrteHne ROM [33h] (Read)

e T[lponyck ROM [CCh] (Skip)

e CooteBerctBne ROM  [55h] (Match)
e [louck ROM [FOh] (Search)

Mocne BbinonHeHus nwbon komaHasl ROM, ycTponctBa pfocturaet YypoBHA TpaHcnopta (cnocobHo
nepegaBatb CBOM gaHHbIe I'IaMFlTI/I).

YreHne ROM [33h] (Read) ncnonbsyetcs, 4tobbl npountate ROM namsaTb yCTPOWCTBA, €CMM Ha LUMHE OHO
ToNnbko oAHo. Mocne MnochbinkKM 3ToW KoMaHAabl [naBHOe YCTPOMCTBO OOMMKEH reHepupoBaTb 64 crnota BpeMeHM
cunTbiBaHus. iButton nownet cogepxmmoe ero ROM namstu mnagwvm 6uTom Brepen, HauyvHas C Koga
CeMelcTBa, COMPOBOXAAEMOr0O CEPUNHBIM HOMEPOM U BaTOM LIMKIIMYECKOTO KOHTPOMS N36bITOYHOCTU.

Ecnu Ha wwvHe Heckonbko iButtons yctpowncts, To ana yteHns ROM namsitu HeoGxooumo BOCMOSb30BaTHCS
komaHgon Mouck ROM [FOh] (Search), 4yTobbl onpegenuTtb cogepxaHne ROM namsaTn yCcTpoONCTB Npexae, Yem K
HUM MOXHO BygeT obpaTuTbCS.

Ecnn copepxaHne ROM namsiTu He npefcraBnsieT MHTEPEC, NOTOMY YTO Ha LUMHE TOMbKO OAHO iButton, nomck
MoxeT 6biTb mponylieH, noceinas komaHgy Mponyck ROM [CCh] (Skip). HemeaneHHo nocne 3Tow KOMaHpl,
YCTPOWNCTBO AOoCTUraeT TpaHCNOPTHOIO YPOBHS.

KomaHgbl CootBetctBue ROM [55h] (Match) moxeT ncnonb3oBatbes, YTo6bl 06paTUTLCA K MHTEpecyLwemy
YCTPOWCTBY, €CINN Ha LUMHE NPUCYTCTBYET HECKONbKO iButtons ycTponcTs.

Kog ROM BbinonHseT yHKUMIO agpeca yCTPOMCTBa, YToObl akTMBM3MPOBaThL €ro TpaHCMOPTHbIA YPOBEHb. TOT
xe cambii Kog ROM He MoOXeT akTMBupoBaTb Ooree 1 ycTpoWCTBa, Tak kak cooTBeTcTBME kojoB ROM Tonbko
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OLHOMY YCTPOWCTBY ONpeAerneHo npu nx npomnssoactee. Ecnu gea iButtons nmeroT To Xe camoe CepuiiHbIN HOMEP,
NX ceMewHble Kodbl OyayT OTNMYHBL. QTUM cnocoboM, UckoyaeTcs Nnbon 6ecnopsaok UM HeonpeaeneHHoCTb.

Mocne nogaun komaHabl CooTBeTcTBUEe ROM [55h] (Match), maBHoe ycTporicTBoM ByaeT nocnaHo B TedeHne
cnepyowmnx 64 cnoToB BpeMeHn cogepxaHne ROM namstu Tpebyemoro yctponcTsa. lMNocnenoBatenbHOCTL GUTOB
JOomKHa ObITb TEM >Xe caMbIM, Kak OHM Obinn nonyyeHbl npu 4yTeHun ROM, To ecTb, mnagwum GuTOM Bhnepea,
Ha4YMHasCb C CEMENHOTO KOAa, CONPOBOXAAEMOro CEPUNHBEIM HOMEPOM W LIMKITMYECKMM KOHTPOMEM U3BbITOYHOCTN.
Bce iButtons, ROM koToporo He cooTBeTCTBYeT TpebyeMomMy KOAy, OCTaHYTCS B HEAKTUBHOM COCTOSIHMM MOKa OHU
nony4yat apyron imnynsc Copoca.

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

Ecnun MaBHoe yCcTPOWCTBO He 3HAET CEepUrHbIA HOMEpP YCTPOMCTBA MOAKMNIOYEHHOrO K LUMHE, TO CyLlecTByeT
BO3MOXHOCTb uaeHTuduuuposatb kodbl ROM Kaxgoro ycTponcTBa MOAKMIOYEHHOro K wwuHe. [Ona aTtoro
HeobxoamMmMo mcnonb3oBaTbk kKomaHagy Nouck ROM [FOh] (Search). Ota komaHaa gencTByeT Kak komaHga YTteHus
ROM ob6beaunHeHHas ¢ komaHgon CooTtBeTcTBus ROM.

Mpouecc BbIMAAUT cneyrowmmMm obpasom: NMocne dopMMpoBaHMA rNaBHBIM YCTPOMCTBOM KoMaHAabl Mouck
ROM [FOh] (Search) Bce ycTtponcTBa iButtons nocnegosaTensHo 6yayT opmupoBaTh Ha LWKHE cocTossHMe «O0» K
«1» cooTBeTCTBYIOWMNE MX 3HaYeHuto bakTudeckoro 6uta ROM B TeueHne aByx BpemeH (TakToB) CUMTbiBaHMSA
nocrie hopmmupoBaHus komanasl ROM lNowncka.

Ecnu Bce ycTpoincTBa cogepXart B 3TOM No3nuUmMmn ABONYHOMO paspsaaa:

o  «0O», yTeHue bynet «01x»;
o «1», pesynbTat byaeTt «10»;

Ecnn yctponcTtea cogepxaT B 3TOM NO3uLmM ABOMYHOIO paspsaa u «1» n «0», yteHne npuseget «00» 6GUTOB,
yKasbiBasi Ha KOHMIuMKT.

(maBHOe yCcTpOWCTBO B cneaytolieM (TpeTbeM TakTe) cnote BpemeHn dopmupyeT paspsgHoe 3HaveHne 1 nnu
0, yToGblI 0TOGPAaTh YCTPONCTBA, KOTOPbIE OCTAHYTCA B NpoLecce Bbibopa.

Bce ycTpowicTBa y KOTOpbIX BUT He COOTBETCTBYET BUTY CHOPMUPOBAHHOMY MaBHbLIM YCTPONCTBOM NepenayT B
COCTOsIHME OXunaaHusa n 6yayT HaxoouTbCs B HEM Moka oHM He nonyyatT Umnynbc Cbpoca. Mocne nepson ctagus
Bblibopa, 6yayT cnegoBath 63 ymTalowmx/Beibopa LuWkna, noka, HakoHel, rmaBHOe YCTPONCTBO He onpegenuT Koa
ROM ogHoro nog4YMHEHHOro YCTPOWCTBA M 06PaTUTBLCS K HEMY.

Kaxpgass ctagus Bblbopa COCTOMT M3 ABYX CrOTOB BpemeHun cuutbiBaHMS u oavH croT Bpemenn 3sanuvcw.
MonHbIM Npouecc n3yvyeHuss U OOHOBPEMEHHas agpecauuns - nNpubnuanTensHo Tpu pasa anuHa komaHabl ROM
CooTBeTCTBYUSA, HO 3TO NO3BONSET BbIOpaTh N3 BCEX CBA3aHHbIX YCTPOMCTB NOCnefoBaTensHo Bce kodbl ROM.

B npunoxeHuu, rge iButtons ycTponctea noakntoveHbl K OOHOW LUMHE, 3TO ABMSETCS caMblM 3EKTUBHbBIM
cnocobom, 4Tobbl onpeaenutb kKogbl Bce ROM nog4mHeHHbIX ycTponcTs. [locne yero rmaBHOE YCTPOWCTBO MOXET
ncnonb3oBatb komaHgy ROM CooTBeTcTBuUSs, UTOOLI 06PATUTLCH K ONpeaerieHHOMY YCTPOMCTBY.

Ecnu npunoxeHue TpebyeT NOCTOAHHOW MOAEHTUMUKALMM U KOMMYHMKALMN C HOBbIMW YCTPOMCTBAMM, Tak Kak
OHM MOTYT MOAKIIOYATLCA U OTKIIOYaTCs B Xo4e paboThbl, TO YCTPOMCTBO yrpaBrieHns A0MMKHO OyaeT ncnonb3oBaTtb
komaHgy Monck ROM, 4ytobbl naeHTMdMumnposatsb kogbl ROM ans obpaiwatbes K kaXgomMy HOBOMY YCTPOWCTBY.

Bbnok-cxeme Bcex KomaHg ROM nokasbiBatoT B unntoctpaumm 5-2.

Tak kak noruka komanabl ROM [lMowncka camblii CNOXHBIN NPOLECC, Creaywmin NpuMep UCnonb3yeTcsl, YToobI
WNIOCTPMPOBAaTh 3TO LIAr 3a Larom.

YeTblpe yCTpoiicTBa ycTaHOBMNEHb! Ha WKHe. Vx aBonyHoe coaepxaHne ROM cnegyiolee:

ycTponcTBo 1: xxxxxx10101100
ycTponcTBo 2: xxxxxx01010101
ycTponcTtBo 3: xxxxxx10101111
YCTPOMNCTBO 4: Xxxxxx10001000

ONA YNpOLLEHUA CUMBOINIOM «X» 3aMeHeHbl cTapluvMe OWUTbl U MoKasaHbl TONbKO Mnafline BoceMb GUTOB
copepxaHua ROM. Mouck mnagliero 6Uta NpoucxoauTb cneayoLmmM obpasom:

1. maBHOe yCTPOWCTBO HA4YMHAET NocnenoBaTenbHOCTb NHULManu3aumm

e dopmupyet Umnynbc Cobpoca.

¢ iButtons otBevatoT bopmupoBaHem umnynbcoB MpucytcTBus.
2. Torpa MaBHoe ycTporcTBO hopmupyeTt komaHgy Mouck ROM.
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3. (naBHOE yCTPOMCTBO YMTaeT oauH 6UT ¢ WnHbl. Kaxxgoe ycTpOMCTBO OTBETUT, NOMELLAsa 3Ha4YeHne NepBoro
buTa cooTBeTcTBYytOLWErO ero AaHHbIM ROM. YcTtpownctea 1 u 4 nomectaT «0» Ha WKUHY, TO €CTb, OHW YCTaHOBSAT Ha
LUMHE HU3KUA YpOBEHb. YCTPOMCTBA 2 N 3 CHOPMUPYIOT «1» NO3BONASA Ha NMMHUM OCTaBaTbCsl B BbICOKOM YPOBHE.
PesynbTat — «norudeckoe M» Bcex yCTpOMCTB Ha NUHUK; No3aToMy [naBHoe ycTponcTBo yntaet 0.

maBHOe ycTponcTBo ByaeT uutatb cneytowmn 6ut. (C Tex nop korga komaHga Search ROM BbinonHseTtcs,
BCE YCTPOWCTBa OTBEYalOT OAHOBPEMEHHO). Bce ycTpolicTBa nomeLatoT Ha LWWMHY AONOJSIHeHMe nepBoro 6ura mx
cooTBeTcTBYtOLLEro. YcTtporctea 1 n 4 chopmupyroT «1»; yctporctea 2 n 3 copmupytoT «0». Takum obpasom, Ha
wuHe 6GypeT cocTtosHMe normdeckoro «0». [NaBHOe YCTPOMCTBO cHOBa uutaeT «0» npu hopmmpoBaHum
OONOMNHUTENBHOTO KoAa nepBoro uHdgopmaumoHHoro paspsga ROM (uteHne gaet «00» - cocmosiHue pa3psdHbix
KOHh/1UKmMo8). OTO roBopuT [NaBHOMY YCTPOWCTBY, YTO €CTb YCTPOMCTBA Ha LUMHE cogepXalwue B nepsom bute
Kak «0», Tak n «1».

Ecnun 6bl Bce ycTponcTtBa umenn «0» B 3TOM NO3ULUN ABOMYHOrO paspsja, YTeHne gano 6bl pesynbtaTt «01x»;
ecnu 6bl NO3MLMA ABOUYHOIO pa3psda cogepana Bo BceX YCTponcTaa «1» pesynbTaTt 6bin 661 «10».

4. naBHOe YCTPOWCTBO Tenepb pelwiaeT nucatb «0» m hopMupyeT 3anncb €ro Ha LuHy. OTa onepauus
nepesoguT YcTponctea 2 u 3 (cogepxawue B 3TOM paspsge «1») B naccMBHOE COCTOSIHME, OCTaBMAA TOMbKO
ycTponcTtea 1 1 4 onsi y4actvs B npouecce novcka.

5. MNaBHOE YCTPOWCTBO BBLIMOMHSAET ele ABa YTeHus 1 nonydaet «0l». OTO roBopuT, YTO BCE aKTUBHbIE
ycTponctea umetot 0 B 3TOM No3muumn ABouYHoro paspsga nx ROM.

6. MmaBHoe ycTpowncTeo Torga nuwet 0, 4Tobbl coxpaHuUTb ycTporcTea 1 1 4 akTUBHBIMMU.

7. 'NaBHOE yCTPONCTBO BbIMNOMHAET ABa YTeHUs 1 nony4vaeT Asa «00» OuTbl. OTO CHOBA yKa3bIBaET, YTO B 3TOM
paspsiie NPUCYTCTBYIOT YCTPOUCTBa umetoLme «1» n «0.

8. maBHoe ycTponctBo cHoBa nuweT 0. 3To AeakTUBMpPYeT YCTPOMCTBO 1, OCTaBnsAA YCTPOMCTBO 4 Kak
€[VHCTBEHHbIV aKTUBHbIN 3NEMEHT.

9. Cnegyowme uTeHus oo koHua ROM He Gyget gaBaThb cocTosiHMe paspsgHbix KoHdnukToB. OTCyTCTBME
pa3psaHbIX KOH(NUKTOB A0 KOHUA LiMKNa noucka rosopuT, YTo npomcxoaut YteHe ROM TOMNbKO OQHOMO akTUBHOMO
anemeHTa. [MpountaB cnegywwmn OuT MaBHOE YCTPOMCTBO CHOBa MoOCbINaeT 3TOT OMT, 4YTOObI COXpaHUTb
YCTPOMCTBO akTuBHbIM. Kak Torbko Bce Outel ROM ycTpoiicTBa M3BECTHbI U nocrnegHee GUT cHOBa MnocrnaH
[MaBHbIM YCTPOWCTBOM, YCTPOMCTBO [FOTOBO K MPUHATbL KOMaHZy TpaHCMOpPTHOrO YpoBHA (and obmeHa
nHcpopmaumen).

10. TmaBHOE YCTPOWNCTBO AOMKHO U3yunTb AaHHble ROM apyrux yctpomncTs.

lMoaTomy oHO 3anyckaeT cnefylolyto nocnegosaTensHocTb Moncka ROM, nostopsas warn 1 - 7.

11. B camoi cTapwer NO3MLMM [OBOUYHOrO paspsga, rge [nmaBHoe ycTtponctBo nucano «0» B nepBom
npoxofde (war 8), oHO Tenepb nuweT «1». 3TO CHUMaEeT BblgerneHue ycTpoucTBa 4, OCTaBnss ycTpomctso 1
aKTUBHbIM.

12. Kak B ware 9, cnegywouime yteHnsa go koHua ROM He 6yaeT gaBaTb COCTOSAHME paspsiaHbIM KOH(MMKTaM.
OTum 3akaHumBaeTca BTopou [lomck ROM, raoe [maBHoe ycTponcTBo cuuTbiBaeT cogepxaHne ROM ppyroro
YCTPOKMCTBA.

13. TMaBHOE YCTPOWNCTBO AOMKEH U3yunTb AaHHble ROM apyrux ycTpomcTB.

lMoaTomy, OHO 3anyckaeT cnegylowyto nocnegoBaTenbHOCTh Noncka ROM, noeTopsisa warn 1 - 3.

14. Bo BTOpOM npoxode B HauBbICLIEN CTEMNEHW No3nuusi ABOUYHOro paspsaga, rae [naBHoe YCTPOWCTBO
Hanuncan 0 B nepBom npoxoge (war 4), aTo Tenepb nuweT 1. ATo CHUMAaET BblaeneHne ycTponcts 1 n 4, octaBnss
YCTPOMCTBA 2 N 3 aKTUBHbLIMW.

15. maBHOE YCTPOWCTBO NOCHINAET [Ba CroTa BPEMEHN CYATLIBAHUS U nonyyaeT

nBa 0 6uToB, ykasbiBasi ManeHbKnin KOHQIUKT.

16. maBHOe yCTPOMCTBO CHOBa pewaeT nucatb 0. OTO CHUMaeT BblgeneHue YCTPOWCTBO 3, OCTaBnss
YCTPOMCTBO 2 KaK €ANHCTBEHHOE aKTUBHOE YCTPONCTBO.

17. Kak B ware 9, cneayrowme yteHnsa ao koHua ROM He GyneTt nokasbiBaTb paspsigHbiM KOHMKTaM. OTUM
3akaHumBaeTca TpeTtun MNMomck ROM npoxoaut, rae 'MaBHOE YCTPOMCTBO MMEET U3YYEHHbIN COAEPXKaHUe OpYyroro
ROM.

18. (maBHOE YCTPONCTBO A0SMKEH U3y4nTb AaHHble ROM gpyrux ycTponcTs.

MoaTtomy aTo 3anyckaeT apyryto nocnegosaTensHocTb [Noncka ROM

nosTopsAsa warn 13 - 15.

19. B camow BbICOKOW NO31LMM OBOUYHOIO paspsiaa, rae [maBHoe yCTPOMCTBO Hanucan a

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

OTO CHMMaEeT BblAeneHne yCTPONCTBA 2, OCTaBNAs YCTPONCTBO 3 aKTUBHBIM.

20. Kak B ware 17, cnegyowue 4teHus oo koHua ROM He 6ygeT nokasbiBaTb pas3psiAHbIM KOHnkTam. 370
3akaHumBaeT YyeTBepThin [NMonck ROM npoxoaut, rae 'MaBHOe YCTPOMCTBO MMEET U3Y4YEHHbI coaep)xaHue Apyroro
ROM.
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OOwui NpyHUMN 3TOro mpouecca Moucka AOMKEH CHATb BblgeNeHWe OAHO YCTPOMWCTBO 3a OPYIMM B KaXdOM
NPOTMBOPEYMBON NO3NLUM ABOUYHOrO pa3spsga. B koHue kaxgoro npouecca lMoncka ROM, MmaBHoe yCTpoOMCTBO
y3Han coaepxanue gpyroro ROM. Cneaytowmnii npoxon SABMASETCS TeM Xe caMblM Kak npeablaylini npoxon A0
NyHKTa nocrnegHee peweHne. B aTom nyHkTe MaBHOE YCTPOMCTBO BXOAMT B MPOTMBOMOMOXHOCTL PYKOBOACTBO U
npogomnkaetca. Ecnu gpyron koHNUKT HangeH, cHoBa 0 HanucaH, n Tak ganee. Nocne oboux nyten B camMoMm
BbICOKOM MPOTMBOpEYMBas NO3vUusa ABOMYHOrO paspsiia ConpoBOXOaeTcsa A0 KOoHua, [MaBHOe yCTpPOWMCTBO uaet
TOT XXe CaMblil NYTb Kak Mpexae, HO peLLalroLmnin NPOTUBOMOMNOXHO B Gornee HM3KOW MpOTMBOPEYMBOW MO3ULIUK
OBOWYHOro paspsaa, u Tak ganee, oo scex JaHHble ROM ngeHTuduumpoBaHbl.

OnTummanpoBaHHas 6nok-cxema anroputma ROM lNowucka

nokasaHHa B unocTpaumm 5-3. 3To YMcno ob6bACHAET, Kak BbINONHUTL 0owmi nomck ROM. Pagu atoro 6mnok-
cxema, gaHHble ROM HakonneHbl B ManeHbkU MaccuB, HasBaHHbIi but ROM, ¢ Gutamu HymepoBan 1 - 64.
YcTaHOBKa AOMKHa Ha3oBWTe nepep ntobon apyron dyHKumen, 4tobbl MHUUManm3npoBaTb Cructema ¢ 1 npoBogoMm.
3BoHOK "B [lepBble" cOpocbl noMck K Havano u unageHTuduumpyet nepebii kog ROM, u npusbiBaeT "3atem"
naeHtTuduumpynte nocnegosaTtenbHble koabl ROM. JloxHOe 3HayeHve BO3BpalleHHOe ykasblBaeT He bGonblue
kogoB ROM, kotopble 6yaoyT HavgeHbl. Bpems, Tpebyemoe u3sydatb cogepxaHue ogHoro ROM (HeT cuuTas
npoueccopHoe Bpems [naBHoe ycTponcTBo) - 960 ms + (8+3*64) *61 ms =13.16 ms. Takum o6pa3om BO3MOXHO
naeHTuduumpoBaTb A0 75 pa3nunuHbii iButtons B cekyHay.

ROM COMMANDS FLOW CHART Figure 11
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3ATEM CHAYANA

A 4 A 4
YcraHosute MOCNEAHEE HECOOTBETCTBWE B 0 U ounctute chnar DONE

3HaveHne RETURN ycTaHoBuTb B «0»

A

®nar DONE

ounctutb conar DONE
YCTaHOBIIEH ?

®dopmuposaTb umnynsc RESET

[MeTektupoBatb
UMnynbc
npucyTCTBuUS

YcTaHoBUTL CHeTumk BbiGopa

6utas 1

v

MAPKEP HECOOTBETCTBUA
YCTAHOBIEH B 0

v

Mocnatb komaHay NMOUCK ROM

v

Yurats 61T A

A 4

v

Yurats 61T B

A 4
YCTAHOBWTb NOCNEAHEE HECOOTBETCTBWE B 0

Bur A=ButB =
1

CyeTunk BbiGopa
6uta >LAST
HECOOTBETCTBUE
?

CyeTumk Bolibopa
6ura =LAST
HECOOTBETCTBME
?

Bur A=BurB =
0

YcraHosutb BUT ROM no aHadeHunio 6uta A YcraHosut BUT ROM no sHadeHuto 6uta 1 YctaHosnte BUT ROM no sHadeHuto 6uta 0

v

Mocnate ROM BUT B Ha WuHY

MAPKEP HECOOTBETCTBMA YCTAHOBJIEH
* K MHOEKCY BUTA ROM

YBennuntb CHeTYMK BbIGOpa GUTa Ha eauHULY

YCTAHOBJIEHO NMOCNEAHEE HECOOTBETCTBME
aa K MAPKEPY HECOOTBETCTBUA

CueTunk
BbiGopa Guta >
64
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DS18B20 FUNCTION COMMAND SET Table 4

Komanna Onucanue Ko CocrosiHue INNHBI Hpﬂmeqa
A A MocCJje nepeaavu KOMaH/Ibl HUA
KOMAHOA KOHBEPTUPOBAHUA TEMNEPATYPbI
DS18B20 BblgaeT Ha WWNHY
laMepeHme pes3ynbTaTt npeobpaszoBaHus
P TemnepaTtypsl. NMocne
TemnepaTypbl WHuumanuaumpyeT Havano 44h hOPMUPOBAHNA CHOTA YTEHNS O 1
VISMEPEHIA TeMnepatypel — naeT KOHBepTMpoBaHue, 1 —
Convert T ’
KOHBEPTUPOBAHMWE BLINOMHEHO (MNN
He nger)
KOMAHObI PABOTbI C NAMATLIO
YUteHune namsatum YnTaeT BClO NamMsTb, BKMAOYas DS18B20 rotoBo nepenatb Ha
GanT UUKNNYECKOro KOHTPOIS BEh KoMaHabl YTeHuns go 9 6ant 2,3
Read Scratchpad N306bITOYHOCTM. [aHHbIX YCTPONCTBY YNpaBneHus.
3anuckb B NamsiTb 3anuvcbiBaeT Tpu OaliTa B YCTpOWCTBO yrpaBneHNs nepeaaeT
pernctpbl TH, TL u pernctp 4Eh 9 4
Write Scratchpad KOHUrypaumm. 3 GaiiTa fanHbIx k DS18B20.
Konmpgslglgge 03y Konupyet 3HavyeHne TH, TL u
peructpa koHdurypauum ¢ 48h HeT koHTpon4 1
Copy Scratchpad 03y M3Y.
I'I:aBrTop;:gﬂ [MoBTOpHas 3arpy3ka TH, TL n DS18B20 nocne dhopmupoBaHuA
Py pervucTpa koHdurypaumm ¢ B8h cnota yreHus 0 — ngeT 3arpyska,
Recall E2 rnay s O3Y. 1 — 3arpy3ka BbINonHeHa.
Bua DS18B20 nocne ¢hopmupoBaHus
aneKTponuTaHus OnpegensieT TMN NUTaHns B4h CNOTa uTeHNs O — NAPasuTHOS
DS18B20. nuTaHve, 1 — BHeLWHee NUTaHue.
Read Power Supply

NMPUMEYAHUA:

1) MNpw napasutHom nuTtaHum DS18B20s, MMaBHOe YCTPOWCTBO OOSMKHO BblAaTb Ha LWWHY «CunbHyo» 1 B
TeyeHne TemnepaTtypHoro npeobpasoBaHusa u konuposaHua O3Y B MN3Y. Hukakaa gpyras onepaumst Ha LWvHE B
3TO BpeMs HE MOXET BbINOSHATLCS.

2) [naBHOe YCTPOWCTBO MOXET MnpepBaTb nepefady OaHHbIX B noboe Bpems, MMmnynbcom cbpoca. lNpolue,
roBopsi, npouynTanu noboe konnyecTso 6antos (bUTOB) U BCe.

3) [lpu yTeHun TemnepaTypbl 4O KOMaHAbl TEMMepaTypHOro npeobpasoBaHms YuTaeTca 4mcno 85, 3To umcno

3anvcbiBaeTCs B PErMcTp TeMnepartypbl Npu nogade NuUTaHus Ha gatyuk (Kog uHuumanmaaumm).

4) Bce Tpu 0aiiTa OMmKHbI ObITb cOXpaHeHbl B [13Y npexae, yem bygeT cdhopmmpoBaH MMMynbC copoca.

Voo DS18SB20 KDB_(External Supply)
Micro- GND DQ Vpp
processor 47K | |
X To Other
a . 1 Wire Bus 1-Wire Devices

ConpoTtueneHuve pezcmpa Hago BbIOMpaTb U3 KOMNPOMKCCA MeXy CONPOTUBMEHNEM UCMOMNb3yeMoro kabens
M BHewHuMMKU nomexamu. ConpoTuBneHne pesuctopa moxeT ObiTb oT 5,1 go 1 KOM. [nsa kabenen C BbICOKMM
COMPOTMBMIEHNEM XWUN Hago wucnonb3oBaTb Oonee BbICOKOE COMPOTMBAEHMe. A TaMm rae NpUCYTCTBYIOT
NPOMBILLIIEHHbIE NMOMEXU — BblbupaTb Gonee HU3KOe CONpOTMBIEHME U UCMoMb3oBaTb Kabenb ¢ 6onee 6onbWMM
ceyeHnem nposofa. [Anga tenedoHHon nanwu (4 xunel) ana 100 metpos Heobxogumo pesuctop 3,3 kOm. Ecnu Bbl
nNpMMeHseTe «BUTYIO MNapy» pfJaxe 2 kateropum prvHa MoxeT ObiTb yeBenudeHa ga 300 wmetpos!!!
FTAPAHTUPOBAHHO. A npu ncnonb3oBaHMM CXeMbl C BHELLHUM Agpaneepom Ao 600.
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ROM COMMANDS FLOW CHART Figure 11

Initialization MASTER Ty
Sequence REseT PuLsE [«

v

DE18820 Ty
PRESENCE
FULEE

\ J

MASTER Ty ROM
COMKAND

£5h
MATCH ROM
CoOMMAKD

=On
SEARCH ROM
COMBAND

SKIP ROM
COMMAND

SOMMAND

DE1EE20 T, BIT D CE1EB2D Ty BIT 0

D516520 Ty BT O DS1E820 Ty BT 0
MASTER Te BT 0 MASTER Tx BITO
DE45820 Ty
FAMILY CODE
1BYTE
N N DEVICE(S) ™ N
WITH ALARM |
FLAG 5ET
DS 15E20 T
SERIAL NUMBER ¥ ¥
B EYTES
+ DS 15820 Ty BIT 1
DS16820 T, MASTER Ty = =
perbvigce S D5 15820 T, BT 1
MASTER T, 5IT 1

N N
w
¥
T 518820 T, BIT 63
MAZTER T, DE18820 Ty BIT 63,
ETas MASTER T, BT 63
N M
y ¥
MASTER Ty
FUNCTION
COMMAND
[FIGURE 12|
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DS18B20 FUNCTION COMMANDS FLOW CHART Figure 12

44h

MASTER Ty CTORIVERT
FUNCTION TEMPERATURE
COMMAND 7

4én
CORY

DS18620 BEGING
CONVERSION

WAZTER EMABLES
STROKNG PULLLR ON DG

I .

DEMVICE

DS1EE2D COMVERTS
TEMPERATURE

COMVERTING
TEMPERATURE
rl

v

MAZTER DISASLES
STROMG PULLLP

SCRATCHRPAD
]

STROMNG PULL-UP OM DG

MAZTER EMABLES

v

SCRATCHPAD TO EZPROM

DaTA CORIED FROM

COPYIN
PROGRESS
£

v

MASTER DISABLES
STRONG PULLLP

MAZTER MASTER
MASTER MASTER Ry 05" Ry "15"
e "[z" Fte 15"

PARASITE
POWERED
7

MAZTER
Ry "15"

MASTER
Ry D"

MASTER BEGING DATA
RECALL FROM E? PROM

—>

BLISY RECALLING
DATA
?

WAZTER Ry DATABYTE
FROM SCRATCHPAD

MAZTER MAZTER
Ay D" Ax 18"

|

WAZTER R, ZCRATCHRAD
CRC BYTE

4En
WRITE
SCRATCHRAD

MASTER Tx Tw BYTE
T SCRATCHPAD

v

MASTER Ty TL BYTE
TO SCRATCHPAD

v

MASTER Ty CONFIG. BYTE
TO SCRATCHRPAD

v

RETURM TC INITIALIZATION
SEQUEMCE [FIGURE 11} FOR
HEXT TRANIACTION
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1-wire signaling

DS18B20 ucnonb3yeT cTporuii npoTtokon kommyHukauum 1-Wire nposogom, 4Tobbl 3acTpaxoBaTb LEMOCTHOCTb
OaHHbIX. Heckomnbko TMMNOB curHana onpegeneHbl B COOTBETCTBUM C 3TUM MPOTOKOIOM: MMMNYNbC cOpoca, MMMyrbC
npucytcTeus, 3anuck 0, 3anuck 1, yteHune 0, n YTeHme 1. YCTpoOMCTBO ynpasfieHns opMmnpyeT BCe aTW CUrHarbl Ha
LMHE, 3a UCKNIYEHMEM UMMYNbCa NPUCYTCTBUS.

Mpoueaypa nMHMumanusaymm: MMNynbCbl COpoca n NPUCYTCTBUA

Becb npouecc ces3n ¢ DS18B20 HaumHaeTcs ¢ nocrefoBaTensHOCTM UHULManNu3aumm, Kotopasi COCTOUT U3
umnynbca cbpoca oT ycTponcTBa ynpasneHus (YY), conpoBoxaaemMoro umnynscom npucytcteua ot DS18B20. 31o
unncTpupoBaHo Ha puc. 13. Koraa DS18B20 nocbinaet uMnynbc NpUCyTCTBUSA B OTBET Ha COPOC, 3TO ykasbiBaeT
YY, yto DS18B20 HaxoguTcs Ha WWNHE 1 roToB paboTaTb.

B TeuyeHne nocnepoBaTtenbHOCTU MHULMANM3aUnmM YCTPOUCTBO yrpaBneHus WwuHown nepenaet (TX) umnynsc
c6poca, nepemellas wuHy 1-Wire bus B coctosiHne nornyeckoro «0» MuHUMyMm 480 us. YCTPOMCTBO ynpaBneHusi
LUMHOW OTMNyCKaeT WWHY 1 nepexoauT B pexunm npmuema (RX). Korga wuHa otnyweHa, (5 kOmM max) nogTarnsatoLui
pe3ncTop nepemellarT LWKUHY B ypoBeHb normyeckon «1». Korgpa DS18B20 obGHapyXuBaeT NOMOXUTENbHbIN
nepenag, oH xgeTt oT 15 us go 60us wm 3aTeM nepefaeT uMmAysIbLC Apucymcmeusi, rnepeMellas LWuHy B
nornyeckuin «0» Ha onuTenbHOCTb OT 60 us Ao 240us.

Initialization timing figure 13

MASTER Tx RESET PULSE MASTER Rx
480us minimum —|% 480ps minimum >
DS18B20 Tk
DS18B20 <4+— presence pulse
waits 15-60s —»! bl 60-240,1s _']
Vey
1-WIRE BUS

LINE TYPE LEGEND
mmmmmm Bus master pulling low

DS18B20 pulling low
Resistor pullup

CnoTbl BpeMeHM - YTeHus/3anucum

YCTPONCTBO ynpaeBneHnsi LUMHOWM 3anuncbiBaeT gaHHble B DS18B20 B TeyeHMe CrioTOB BPEMEHM 3anucu 1 ymTtaet
OaHHble oT DS18B20 B TeyeHne cCnoToB BpeMeHu cyuTbiBaHuA. OguH OUT gaHHbIX nepegaeTcsa 3a OoOuH CrnoT
BPEMEHM.

CnoTtbl BpeMeHu 3anmucu
EcTb oBa TMNa cNOTOB BPEMEHU 3aNuUCHU:
e Cnot BpemMeHu 3anmcu «1» - W1l
e Cnot BpemeHu 3anmcn «0» - W0
YCTPOWCTBO ynpaBneHus WwuHon ucnonb3dyet W1 ytobbl 3anncaTtb 6uT noruveckon «1» B DS18B20 1 WO, 4ToObI
3anucaTb 6uT nornyeckoro «0» B DS18B20.

Bce crnoTbl BpemMeHM 3anncu JOMKHbI ObITb NPOAOCIKUTENBHOCTEI0 MUHUMYMOM 60uS pa3geneHHble UMNynbCoM
BOCCT@HOBMEHUs MuHuMymom 1us. ObBa Tuna CnoTtoB BpPEMEHU 3anvcy WHWLMAaNU3MpylTCs YCTPONCTBOM
yrpaBneHus, yCTaHaBMMBaOLWUM Ha LUMHE NOrMYECKMn HOMb (CM. PucyHok 14).

YT06bI reHepupoBaTh W1, nocne bopmMmpoBaHus UMMNynbca BOCCTAHOBIEHNS, YCTPONCTBO YNpaBreHnsi LUMHON
OOIMKHO OTMYCTWUTb WWHY B npegenax 15us. Korga wwuHa oTnywieHa, MOATArMBAOLWNUA pPE3UCTOpP NepemectuT
YPOBEHb Ha LUNHE K JTOrMYECKOM «1».

YTto6bl reHepupoBate WO, nocne hopMmnpoBaHUa MMnyrnbca BOCCTAHOBIEHUS, YCTPONCTBO YNpaBreHus LUMHOW
OOIMKHO NPOAOIMKaTh YAEPXKUBATh LUMHY NPOAOIMKUTENBHOCTBIO BCEro CrioTa BpeMeHu (He meHee 60us).
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DS18B20 nocne cdopmMupoBaHMS MMMNYNbCca BOCCTAHOBMEHWS BbIMOMHAET BbIOOPKY curHana yepes 15us B
TeYyeHne OKHa, KoTopoe npogomkaetcs ot 15us go 60us, n uHKMLUKanNu3npyeT cnoT BpeMeHu 3anncu. Ecnn yposeHb
Ha LWMHE BbICOKMA B TeYeHMe OKHa BbIOOpPKM, ocyulectBnsaetca 3anuck 1 B DS18B20. Ecnu ypoBEHb HU3KWUWA,
ocyulectBnsaetcd 3anuck 0 B DS18B20.

BpemeHHble guarpammbi C1I0TOB 3anNUCK U uTeHUA puc. 14,

START START
OF sLOT OF SLOT
MASTER WRITE “0” SLOT MASTER WRITE “1” SLOT
—> — s < Tpee <0
60us < Ty “0” < 120ps —_—
<+ >1us
Veu
1-WIRE BUS
DS18B20 Samples DS18B20 Samples
MIN TYP MAX MIN TYP MAX
<+ 15us >4+ 15us »>le— 30us —» « 15us »|e 15us »le— 30ps —p
MASTER READ “0” SLOT MASTER READ “1” SLOT
—>| €4— 1us < Tgec <0
Veu
1-WIRE BUS
—»| |[«— Master samples >1us <4— Master samples
>1us |1—

< 15us —>|4— 45us —bl

LINE TYPE LEGEND
m—— Bus master pulling low DS18B20 pulling low

Resistor pullup
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CNoTbl BPEMEHU CHUTbLIBAHUA

CnoTtbl BPEMEHN CYMTbLIBAHUA MpeAHasHadeHbl A7 onpeaeneHnst cocTosHusA ycTponctea. DS18B20 moxeT
nepegatb [AdaHHble O CBOEM COCTOSIHUM YCTPOWCTBY YMNpaBIieHWs TOMbKO, KOrda YCTPOWCTBO YyNpaBreHusi
OopMUPYET CIOTbl BPEMEHU cuMTbiBaHus. [na komaHp YteHus lMamsatn [BEh] unu komaHgbl YteHunss Bupa
MutaHna [B4h] ycTponcTBO ynpaBneHus OOSMKHO reHepupoBaTh CrOTbl BPEMEHU CHUTbIBAHUSA HEMELEHHO nocne
OpMUPOBaAHMSA 3TUX KOMaHA, 3TOo Heobxogumo, 4Ytobbl DS18B20 mor obecneunTtb Tpebyemble aaHHble. Kpome
TOro, YCTPOWCTBO YMNpaBfeHuss MOXET reHepupoBaTb CrOTbl BPEMEHW CUUTbIBAHMS MOcne KomaHabl
KoHBepTuposaHus [44-oro] unu komaHasl Recall E2 [B8h], 4To6bl y3HaTb O COCTOSiHWE onepaumu, Kak 06bACHEHO B
pasgene KOMAHOblI ®YHKL MW DS18B20.

Bce cnotel BpeMEeHW CUUTbIBAHUSA [OMKHblI OblTb MUHMMYyMOM 60uSs M pasgenaTbCa  MMMyrbCamm
BOCCT@HOBMEHUS MUHMMYMOM 1us Mexay crnotamu. CrnoT BpeMEeHW CHUTBbIBAHWMS WHULMANM3npoBaH [MaBHbIM
YCTPOMCTBOM, YCTaHaABMNMBAET Ha LUMHE YPOBEHb NTOMMYECKOr0o HYIS MUHUMYM Ha 1uS U 3aTem OTnycKaeT LWMHY (CM.
unnioctpaumio 14). lNocne TOro, Kak YCTPOMCTBO YMNpPaBfeHUA WHULMANM3UPYeT CrOT BPEMEHU CUYUTbIBAHUA,
DS18B20 HayHeT nepegaBatb 1 nnu 0 Ha wuHe. DS18B20 nepepaeT 1, ocTaBnsAs LUMHY B BbICOKOM YPOBHE U
nepepaet 0, ycraHaBnuBaa Ha wwuHe 0. BbixogHble AaHHble oT DS18B20 poctoBepHbl yepe3 15us nocne
OTPULATENBHOIMO YPOBHSA, KOTOPbIA MWHMLMANM3MpoBan CroT BpPEMEHW cuMTbiBaHMSA. [loaTomy, YCTpOMCTBO
yrnpaBneHusa JOMKeH BbINYCTUTb LLUMHY U 3aTEM HavaTb CYATbIBAHUE LWNHBI HEe paHee 15us oT Hayana croTa.

Wnnoctpauns 15 nnnoctpupyet ato cymma TINIT, TRC, n TSAMPLE gomnxeH 6bITb MeHbLUe YeM 15us ans
cnoTta BpeMeHU cunTbiBaHus. [okasbl unnctpaumm 16, 4to cuctema, paccymThiBaloLLas Kpan pasBepHyTa,
coxpaHsasa TINIT n TRC, No4Tn Kak BO3MOXHbIM 1 ONpeaensas MecToHaxoXgeHune rnaBHoro TMnoBoro BpeMeHu B
TeYeHNe CNOTOB BPEMEHN CUUTLIBAHMSA K KOHLY 15us nepuog.

DETAILED MASTER READ 1 TIMING Figure 14

1-WIRE BUS VIH of Master
GND -
4+—— Tur>1ps 'J: The ———» Master samples
< 15us >

RECOMMENDED MASTER READ 1 TIMING Figure 15

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

LINE TYPE LEGEND
s Bus master pulling low

Resistor pullup
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AC ELECTRICAL CHARACTERISTICS: NV MEMORY
(-565°C to +100°C; Vpp = 3.0V to 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 tEEDR -55°C to +55°C 10 years

AC ELECTRICAL CHARACTERISTICS

(-55°C to +125°C; Vpp = 3.0V 10 5.5V)

PARAMETER SYMBOL | CONDITION | MIN | TYP | MAX | UNITS | NOTES
Temperature Conversion tconv 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 [T
Command Issued
Time Slot tsLoT 60 120 1S 1
Recovery Time trREC 1 s 1
Write 0 Low Time TLowo 60 120 s 1
Write 1 Low Time tLowl 1 15 1S 1
Read Data Valid tRpV 15 s 1
Reset Time High tReTH 480 1S 1
Reset Time Low tRsTL 480 LS 1.2
Presence Detect High tepHIGH 15 60 1S 1
Presence Detect Low trDLOW 60 240 s 1
Capacitance Cmvout 25 pF

NOTES:

1) Refer to timing diagrams in Figure 18.

2) Under parasite power, if tggr. > 960ps. a power on resef may occur.
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TIMING DIAGRAMS Figure 18
1-WIRE WRITE ZERO TIME SLOT

- tsLor - START OF NEXT CYCLE
—— ol f—— tREC
- fLowo -
1-WIRE READ ZERO TIME SLOT
- tsLoT # | START OF NEXT CYCLE
—» l— tnec
AoV ———
1-WIRE RESET PULSE
RESET PULSE FROM HOST
| trsTL -t tRsTH >

1-WIRE PRESENCE DETECT

PRESENCE DETECT

g lpDHIGH fe——

————— trpLOw

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 NFUT

A OO

(Mz3) [LSE)

DALLAS 1-WIRE 8-BIT CRC Figure 2

Polynomial = X8+ X5 + X% + 1

15T 2ND 3RD 4TH 5TH &6TH 7TH 8TH
STAGE [*{ STAGE [* STAGE [*| STAGE STAGE _':"_D- STAGE [*| STAGE [* STAGE
X0 X! x2 x3 X4 X5 X8 X7 X8
INPUT DATA

"eHepupoBaHme LIMKITMYECKOIO KOHTPOJ1A N3BEbITOYHOCTU
BanTbl LMKNMYECKOro KOHTPOst M3GLITOYHOCTM 0becneunBatoTcs kak YacTb 64-6utoBoro koga ROM DS18B20’s

9-om . . .
mB OaliTe cBepxonepaTUBHOM NamATU. LIMKNUMYECKMIA KOHTPOSb M30bITOYHOCTM koga ROM BbluMcrieH oT

nepebix 56 6utoB koga ROM wu copepxutcsa B Haubonee 3HauuTenbHom 6Gante ROM. CeepxonepaTuBHbI
LUUKITMYECKUI KOHTPOIb M3OBITOYHOCTU BbIYUCIIEH OT AaHHbIX, COXPAHEHHbIX B CBEPXOMNEPaATUBHOM, U NMO3TOMY 3TO
N3MeHSEeTCH KOrga AaHHble B CBEPXONEpPaTUBHbIX M3MeHeHMsX. KOHTPOMb C MOMOLLBIO LMKIMYECKOro M3bbITOYHOrO
Koda npenocTaBnseT YCTPOWCTBY YMPaBMEHUS LIMHOW METOA MPOBEPKU MPaBUNbHOCTW OaAHHbIX, KOraa AaHHble
yntatotca ot DS18B20. Utobbl npoBepsATb, YTO AaHHbIE YMTANMCh NPaBUIIbHO, YCTPOWCTBO YNpaBfeHUs LUMHON
OOMKHO NOBTOPHO BbIYUCNUTL LIMKIMNYECKUI KOHTPOIMb U3OBLITOYHOCTU OT MOMYYEHHbIX AaHHbIX U 3aTeM CPaBHUTb
3TO 3HayeHue C nbbIM UUKIMYECKUN KOHTPONb Wu3bbiToyHocTM koga ROM (ang uteHnn ROM) uwnm
cBepxonepaTnBHOMY LIMKITMYECKOMY KOHTPOIO U36bITOYHOCTU (ONsi CBEpXONepaTMBHbIX YTeHuin). Ecnn pacyeTHbIN
LUMKITMYECKUN  KOHTPOSb  U3ObITOYHOCTU COOTBETCTBYET LIMKIIMYECKOMY KOHTPOM U3BbITOYHOCTU  YTEHUS,
nony4yeHHble faHHble Obln cBoOOAHbIE OT OWNOOK. CpaBHEHME 3HAYEHUI LIMKITMYECKOTO KOHTPOMS N30bITOYHOCTM
N pelleHnst NpoLoImKaTbCA C onepaumen onpeaerneHo NofiHOCTbIO YCTPOWCTBOM yNpaBrneHus LWMHOW. HeT Hukakomn
cxembl B DS18B20, koTOpbIi NpenaTcTBYeT MOCneAoBaTENbHOCTM KOMaHAbl NPOOOomKaTbCs, €Crnn LUKINYEeCKUI
KOHTponb  u36bbiToyHocT DS18B20 (ROM  wnuM  cBepxonepaTuMBHbBIA) HE  COOTBETCTBYET  3HAYEHWUIO,
CreHepMpoOBaHHOMY YCTPOWCTBOM YNpaBreHus LWNWHOM.

OKBMBaneHTHas nonuHoMManbHas  YHKUMSA  LMKINYECKOro  KOHTpomns  m3bbitoyHoctmn  (ROM  wnu
cBepxonepaTmBHbBIN):

Maretekc, YkpauHa, /lHenponeTpoBck, +380 (56) 3740405, magetex@e-mail.ua, 'eHHaguii YepHoB CtpaHuna 29




DS18B20 Programmable Resolution 1-Wire Digital Thermometer
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5 4

CRC=X+X +X +1

YCTPOMNCTBO YMNpaBfeHUs LUMHOW MOXET MOBTOPHO BbIYMCIAUTL LMKAUYECKUA KOHTPOMb U3ObITOMHOCTU U
CpaBHUTb 3TO CO 3HAYEHUSMMU LUKINYECKOro KOHTpons nsbbitouHoctn ot DS18B20, ncnonb3ys nonMHOMmManbHbIn
reHepartop, KOTOPOMY NnokasbiBatoT B unmnocTpaumm 9. 3ta cxema COCTOUT U3 cABUMroBoro peructpa u Nentca XOR,
n GUTbl COBMroBOro peructpa mHuunanmamposaHbl K 0. CTapT ¢ HaMMmeHbluero 3Havawero 6uta koga ROM unn
HavMeHbllero 3Havawero 6uta 6anta 0 B O3Y, oaMH 6UT OAHOBPEMEHHO OOSMKEH CABUHYTbIN B CABUrOBbLIN
peructp. lNocne cmeweHns B 56-om 6ute oTr ROM unn Hambonee 3HaumtenbHoro 6uta Gamta 7 ot O3JY,
nonuHoOMuanbHbIN reHepatop 6yaeT cogepxaTb NepepacyeTHbIN LMKIMYECKUA KOHTPOMb M36bITOYHOCTU. 3aTem, 8-
outoBbii kog ROM unu ceepxonepaTuBHbIN LIMKIMYECKUA KOHTPONb Mn3bbiTodHOCTM OT DS18B20 gomkHbl 6bITh
COBVHYTHI B CXeMy. B aTOM nyHKTE, ecnu nepepacyeTHbI LIMKIMYECKUA KOHTPOSb M3BbITOYHOCTY Bbin NpaBuneH,
cOBuWroBblvi pernctp 6yaet cogepxatb Becb 0s. [JononHutensHas nHopmauus o BblidncneHnn CRC MOXHO HanTu
http://invent-systems.narod.ru/CRC.htm

DS18B20 OPERATION EXAMPLE 1

B atom npumepe wucnonb3yetca Heckonbko DS18B20s Ha wwuHe, C MapasuTHbIM MUTAHUEM. YCTPOWCTBO
yNpaBreHus LWNHOW MHUUManuanpyet TemnepaTypHoe npeobpasoBaHue B onpegeneHHom DS18B20 u 3atem
yntaet ero O3Y n BbIMUCTIAET LUKINYECKUI KOHTPOMb N30LITOYHOCTU, YTODOBI NPOBEPUTL AaHHbIE.

MASTER MODE

DATA (LSB FIRST)

COMMENTS

TX Reset YCTpOWCTBO ynpaBneHus BbiMyckaeT MMMynbc copoca.

RX Presence DS18B20s oTBevYaloT MMMNYNbCOM NPUCYTCTBUS.

TX 55h YCTPOWCTBO ynpaBneHus BbinyckaeT komaHgy ROM
CooTtBeTCTBUS.

TX 64-bit ROM code YCTpOnCTBO ynpasneHus nocbinaet kogq ROM DS18B20.

TX 44h YCTPONCTBO ynpaBneHusi BbinyckaeT komaHgy Convert.

TX DQ line held high by YCTpOWCTBO ynpaBneHns npuMmeHseT cunbHbli pullup K

strong pullup CMOCOBHOMY K rnyBGoKOMN BbITSXKE AN NPOAOIIXUTENBHOCTH

npeobpasoBaHus (tconv).

TX Reset YCTPONCTBO ynpaBneHus BbinyckaeT umMnynbc copoca.

RX Presence DS18B20s oTBEYaOT UMMNYNLCOM NPUCYTCTBUS.

TX 55h YCTPOWCTBO ynpaBneHus BbinyckaeT komaHgy ROM
CooTtBeTCTBUS.

TX 64-bit ROM code YCTpOonCTBO ynpasneHus nocbinaet kog ROM DS18B20.

TX BEh YCTpPONCTBO ynpaBneHusa BolnyckaeT komaHay Read
Scratchpad. (untatatb NamsTb)

RX 9 data bytes MaBHOE YCTPOMCTBO 4UTaeT BCE PErucTpbl, BKNoYas

CBepXonepaTUBHbIA LMKINYECKUA KOHTPOSb M3ObITOYHOCTU.
MaBHOe YCTPOWCTBO BbIYUCIISET LMKNUYECKAA KOHTPOIb
M3OLITOYHOCTM nNepBbiX BOCbMU OGaWTOB AaHHbIX U
CpaBHUBaET pacyeTHbIN LMKNNYECKNI KOHTPOIb
M3ObITOYHOCTU C UMKIMYECKUM KOHTPOJIEM W3ObITOYHOCTU
yteHus (6ant 9). Ecnn OHM COOTBETCTBYIOT, NMPUEM AaHHbIX
CcYMTaeTcs ycnewHbiM, MHave 'Y NOBTOPSAET LMKIT YTEHUS.
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DS18B20 Programmable Resolution 1-Wire Digital Thermometer

DS18B20 OPERATION EXAMPLE 2

B atom npumepe wucnonb3yetca Tonbko oamH DS18B20 Ha wwuHe, ¢ napasuTHbIM NUTaHWEM. YCTPOWCTBO
ynpasneHus noceinaet aadHele (TH, TL, and config) k peructpam koHdurypauun B8 O3Y DS18B20, a 3aTem untaet
O3Y NoBTOPHO BbIYUCAAS LIUKIIMYECKUA KOHTPOSb M3BLITOYHOCTU, YTOOLI NpoBEepUTL AaHHble. [lanee yCcTpoOWCTBO
ynpasrneHus konupyet cogepxaHue O3Y B EEPROM.

MASTER MODE DATA (LSB FIRST) | COMMENTS

TX Reset Master issues reset pulse.

RX Presence DS18B20 responds with presence pulse.

TX CCh Master issues Skip ROM command.

TX 4Eh Master issues Write Scratchpad command.

TX 3 data bytes (I\:/Ioallqsffg)r.sends three data bytes to scratchpad (TH, TL, and

TX Reset Master issues reset pulse.

RX Presence DS18B20 responds with presence pulse.

TX 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.

TX Reset Master issues reset pulse.
RX Presence DS18B20 responds with presence pulse.
TX CCh Master issues Skip ROM command.
TX 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.
lMpunosxeHue.

Mpumep nognporpamm Ha accembrniepe ans cepum PIC16 n TaktoBor 4 My (nogpasymeBaeTCcsa UCMNONb30BaHUS
BHYTPEHHEro reHepaTopa, cama nporpamma npuBeAeHa Bbille, AN YTeHus AByx 6aiT Temnepartypbl, 6e3 KOHTpons
[OCTOBEPHOCTU AaHHbIX).

; DOUT_LOW: OT1a nognporpamma yctaHaenusaeT nuHuio JAJTTIACCa Ha BbIBOA M yCTaHaBnMBaeT Ha Hel "0"
DOUT_LOW

bcf DALLAS ; YCTAHOBUTb HU3KWUI YPOBEHDb Ha LUUHE
bsf STATUS,RPO ; BblbpaTb 6aHk 1
bcf TRISDAL,LINE ; HACTPOUTb NOPT Ha BbIXOA4
bcf STATUS,RPO ; BblbpaTtb 6aHk 0
nop ;
nop ;
retlw .0 ;

lNpumedyaHue: o6pamume ocoboe eHUMaHue Ha ¢opmMupoeaHue uMMysibca 60CCMaHOB8J/I€HUs!
DOUT_HIGH, amo mak Ha3bleaeMbIli «AKMUBHbIU» UMIMYJIbC 80CCMaHo8/IeHUsl, koe0a Ha cmaHOapmHoe
3adaHHOe 8peMsi 8 JIUHUIO OJisi 80CCIMaHOBJIEHUSI yPOBHSI 3akadueaemcsi MoK C nopma KOHmpoJsiepa.
3mom aghghekm rno3eosisem 3Ha4uUmMesIbHO yJiydwumsb hpoOHM cuz2Hasna. PopmupoeaHue hpoHMO8 maKum

;DOUT_HIGH: 3Ta nognporpamma yctaHaBnusaet nuHuto JAJITTACCa kak BBOA, NPOAABNNBAET BbICOKUM
YPOBHEM LLNHY,
;a 3aTeM NepeBOANT MNNHUIO Ha NPUEM, BHELUHUIA PE3UCTOP YAEepXMBaeT BbICOKUN YPOBEHb
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DOUT_HIGH
bsf DALLAS ; 3a4epXKa aAng ANVHHbLIX IMHWA Ans
; nop ; POPMMPOBAHUSA MMMYIbCa BOCCTAHOBIEHNS
; nop ; (Ha OYEHb ONUHHbIE NTUHUK)
; nop ;
; nop ;
bsf STATUS,RPO ; BblbpaTb 6aHk 1
bsf TRISDAL,LINE ; HACTPOUTb NOPT Ha BBOA (MMUTALUSA OTKPbITOro
Konnekropa)
bcf STATUS,RPO ; BblbpaTtb 6aHk O
retlw .0 ;

; DLIT_WR: Ota nognporpamma ucnonb3yeTtcs B xode paboTbl nognporpaMm CBA3un
; 3agepxka 60 mks, B koTopas Heobxoguma DS1820 anga yteHnsa nnm 3anucm dMTa gaHHbIX.
DLIT_WR ;

moviw .20 ;.20 - 60mks

movwf TEMPO ;

decfsz TEMPO,F ;

goto  $-.1 ;

retlw  H'00' ;

DRECEIVE: 3ta nognporpamma nonyyaet gaHHbele ot JANJTACCKOIO yuna.

DRECEIVE
moviw H'08' ; KonmyectBo nonyyaembix 6uT
movwf TEMP1 ; 3arpyska perucrtpa cyeTyumka
C_DRECEIVE call DOUT_LOW ; CTapT YTeHus 6uTa YyCTaHOBUTb HU3KUIA YPOBEHb)
call DOUT_HIGH ; Ha4aTb YTeHune
btfss DALLAS ; NpoBepUTb YpoBeHb Ha NnHun DALLAS1
bcf STATUS,C ; yctaHoeuTb C B "0"
btfsc DALLAS ; NpoBepUTb YpoBeHb Ha NnHUM DALLAS1
bsf STATUS,C ; HeT yctaHoButb C B "1"
rrf COM_REG,F ; CABMr BnpasBo Ans 3anucu B pernctpe COM_REG
call DLIT_WR ; OKnaaTth ANg OKOHYaHMs oopMmnpoBaHme

nannacom burta
decfsz TEMP1,F ;
goto C_DRECEIVE ;
retlw  H'00' ;

; DSEND: 3Ta nognporpaMmma nocbiniaet komaHabl kK DS1820. [laHHble
; mocblnaeTca Mnaawmm 6utom cHayana 6e3 4YeTHOCTU, OCTaHOBA, UMK OBMTOB Havana

DSEND
movwf COM_REG ; 3arpyska 6odepa komaHa ANt NepPechiniku
moviw H'08' ; KonnuectBo 6UTOB ANs nepechisiku
movwf TEMP1 ;
C_DSEND call DOUT_LOW ; Start the write slot
rrf COM_REG,F ; Caswur BnpaBo, 4To6bl onpegenuts Yepes 6ut C nepsbin 6uT Ans
nepechbInku
btfss STATUS,C ; CmoTpeTb 6uT C ==
goto SENDO ;
call DOUT_HIGH ; YctaHoButb nuHuto B "1" ecnn 6ut C ==
goto DS_1 ;
SENDO call DOUT_LOW ; YctaHoBuTb nuHuto B "0", ecnu 6ut C ==
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DS 1 call DLIT_WR ; Oxknaatb 60uS, 4ToObLI No3BONMTL DS 1820 BLINOMHUTE BLIGOPKY
call DOUT_HIGH ; YcraHoBuUTb LWKHY B "1"
decfsz TEMPL1,F ; YMEHbLUNTb CHETUYUK NepeaHHbIX OUTOB M NPOBEPUTL AOCTUTHYT
nn HoMb
goto C_DSEND ; MoBTOPUTL Nepeaavy 6uta
retlw H'0O' ;

lMpumep onucaHusi nopmoe Ons1 nodknr4eHus1 DS18B20.

, onncaHne NopToB NOAKMKYEeHNA AaTyuKa.

#define TRISDAL TRISA ; peructp ynpaeneHus nopta JAJIJIACA
#define PORTDAL PORTA ; pervcTp gaHHbix nopta JAJIJIACA
#define LINE 3 ; nnHns nopta OJAJIJTACA

#define DALLAS PORTA,3 ; lWnHa cea3mn ¢ JANINTACOM

Ans paspabomyukoe - obpamume e6HUMaHue, 4Ymo ecsu bl 3acmasensieme DS18B20 HenpepbieHO
KOHeepmupoeamb memMnepamypy, mo 4yun 6ydem pa3ozpeeambCsi, U OMK/IOHEHUEe MOem cocmaeJsisimb
do 0,5 C. 3mo ocobeHHO owyymumMo 8 cpedax ¢ Masnol KoHeeHyuel. T.e. yeM pexe ebl 3acmaeJsisieme €20
KOHeepmupogamb, meM MOYHee memrnepamypa U3MepPeHUs.
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