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OTeyecTBeHHbIe NHTerpaJibHbie
AATYNKN TeMnepaTypbl
Pa3paboTKM N NPON3BOACTBA
«Aun3anH LleHTp «Coto3»

NHTerpanbHbie AaTYNKN TeMMepaTypbl WUPOKO NPUMEHAIOTCA B COBPEMeH-
Hol1 annapaTtype. OHN NpeacTaBnAIOT cO6011 KOMNaKTHbie MUKPOCXeMbl, Npes-
Ha3HayeHHbIe ANA U3MepPeHMs TeMnepaTypbl CpeAbl, YTO KPUTNYECKU BaXKHO

B aToI1 cTaTbe paccmaTpuBaeTCA HOMEHK/aTypa OCBOEHHbIX U3enuii, TMnoBble
nHTepdercbl ynpaBiieHNA 1 XapaKTeprNCTUKN MUKPOCXem pa3paboTkm «AusaiH

C(NpaBoYHble CTpaHNLbI
BO MHOIMMx cucremax.
BceBonopg DHHC
Uropb KOPENMAHOB
mail@dcsoyuz.ru LleHTp «Coto3».

BBepgeHme

Kommnanusga AO «Jluzaitn Llentp «Coro3» pomosKaeT pa3BUBaTh ce-
PUIO BBICOKOHAAEXHBIX UHTEIPAJIbHBIX NATYUKOB TEMIIEPATYPHI.
MukpocxeMsl pa3pabOTaHbI C HCIOTb30BAHIEM OTE€IeCTBEHHbBIX MaTe-
pHanioB (BKIIOYAs IIOJYIPOBOJHIUKOBbIE KPUCTAIIBI) U COOTBETCTBY-
10T KpuTepusaMm «MHTerpasbHas cXxemMa IepBOTO YPOBHSA» COTIACHO
719-my IMocranosnenuio ITpaButenscra PO ot 17.07.2015 r. (paspa-
60TKa CTPYKTYPBI, 3IEKTPUIECKOI CXEMBI, TOIIOJIOTHH, IPOrPAMMHOTO
obecreyeHns1, U3TOTOBJIECHNE IUTACTHH C KPUCTA/UIAMU U UX U3MepeHHe,
c60pKa KPUCTAJIOB B KOPIIYCa, U3MEPEHIe 1 UCIbITAHNE HHTETPAIHHOM
CXeMBI OCYIIeCTBIIsIeTCs Ha Tepputopuu Poccuiickoit Penepariuu).

Ha ceropgssismil eHb KOMIIAHUS IIPOU3BOLUT LlI/I(lJpOBbIe U AaHAJIOTO-
BBl JATIUKH TeMIepaTypsl. Bee 1iu¢poBble JATIMKH CONEP)KAT BCTPOCH-
HbI 610K AITIT.

Muxpocxemsi 5306HT015B, 5306HT015C — muippoBble HHTErpATIbHbIE
IATIMKY TeMIepatypsl ¢ uuTepdeiicoM 1-Wire (byHKIIMOHAIBHBII aHAIOT
DS18b20, kommanuu Maxim Integrated). MEKpocXeMbl OTIMYAIOTCS Ha-
npspkeneM nuranust: 5306HT015B — 3,3 B; 5306HT015C — 5,0 B.

BsauMmoneiicTBIe yIIPaBILIONIEro MUKPOKOHTPOLIEPA ¢ MEKPOCXeMa-
mu 5306HTO015B 1 5306HT015C ocyrecTsiseTcs 4epe3 OTHOIPOBOTHOM
(1-Wire) unrepdeiic — HH3KOCKOPOCTHOI ABYHAINPaBIeHHBII OCTIe-
IOBATeIbHBII IIPOTOKOJ OOMeHA JAHHBIMHE, HCIIOIb3YIOINIT BCETO ONUH

curHanbHbI IpoBog DQ (Tum BhIXoma — OTKPBITHIIA CTOK). Braromaps
azpecanun (kaxxmas MHKPOCXeMa UMEET YHUKAJIbHBIHA 64-pa3psaiHbli
CepUMHBIA HOMep) UMeeTCs BO3MOKHOCTD 00beINHATh Ha OTHOM IIHE
HECKOJIBKO He3aBHCUMO PAabOTAIOIINX TaTINKOB.

[Tporokosn 06MeHa MeX/Y YIPABISIOIINM YCTPOMCTBOM H TeMITepa-
TYPHBIM JaTIMKOM COCTOUT U3 TpeX KoMaH[ (nHunuanm3anus — ROM-
KOMaH/ia — (QYHKI[MOHAIbHAS KOMAH/IA).

B3aumogneiicTBue MUKPOKOHTPOJIJIEPA ¢ TEPMOAATINKOM HAYMHACTCS
C MHUIMAIH3AIMN: BefyIlee yCTPOUCTBO (POPMHPYET UMITYJIbC COPOCa,
a BeJlOMOe YCTPOKUCTBO OTBEYAeT UMITYJIbCOM NPHUCYTCTBUS. [laHHas mpo-
Ileflypa MO3BOJISET BeAyIleMy YCTPOUCTBY YCTAaHOBHUTbH, YTO BelOMbIe
yCTpOICTBA MOAKIIOYeHb! K minHe DQ u roToBsI K paboTte. Bpemernast
IyarpaMma MHUIMAIN3alUY IpecTaBeHa Ha puc. 1.

ITocite o6HApY KEHUS] HMITYJIbCA IPUCYTCTBUSI MUKPOKOHTPOJLIEP MO-

KeT epenaTb ROM-koManmy:

e search_rom — KOMaH/a [JIst OIIPeiENIEHHs ANPECOB BCEX MUKPOCXEM,
TOAKIIOYEHHBIX K ofHOM mrHe DQ;

e read_rom — KOMaHa IJIS OTIpeNieSIeH st afpeca MUKPOCXEeMBI IPH
YCJIOBUY TIOAKITIOYEHHS TOJIBKO OJJHOU MHKPOCXEMBI;

e match_rom — xoMampa mst 06paleHnst MUKPOKOHTPOJIIEPa K KOH-
KpeTHOM MUKpOCXeMe, IOAKII0YeHHOH K InHe DQ.

e skip_rom — xoMaHza 11t O6paleHust KO BCeM MUKPOCXeMaM, IOf-
KJIIOYeHHBIM K 1iuHe DQ.

| Mmnynbc cbpoca

VDD s
DQ

Wmnynbc npucyTcTBUS

VSS ----

t1 2 480 mkc

PesucTop noatsxkn k VDD

= CyrHan BeayLLero ycTpoicTaa (BHELUHUI MUKPOKOHTPONEep)

CurHan BeAoMOro ycTpoiicTaa (MUKpOCXemMa TemnepaTypHOro aarumka)
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2= |

! 15-60 mkcC , t3 = 60—240 mkc

Puc. 1. BpemeHHaﬂ Aunarpamma NH1LmMann3aunmn MMKpOCXembl
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Puc. 2. BpemeHHan anarpamma 3anncu JaHHbIx
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PesucTop noatskkn k VDD

Puc. 3. BpemeHHas anarpamma YteHns fJaHHbIX

BpemeHnHas quarpamMma 3anucH faHHBIX I nepenasd ROM-koMaHbI
IpUBeJeHa Ha puc. 2.

IToce Toro kak MUKpOKOHTpoJsuIep BbinoaHmI ROM-komanzny, Bo3-
MOYKHO BBIIIOJIHEHHE (DYHKIHOHAIBHOY KOMAH/IBL:
e convert_t — KOMaH/a UL 3aITycKa Iporiecca IpeoO6pasoBaHus TeMIle-

parypsr
o read_scratchpad — xomamfa 7151 YTeHUsI TeMIIEPaTypPHOTO I POBOro

Kofa.
BpemenHas fuarpamma uTeHUs JaHHBIX TpUBeeHA Ha puc. 3.

Muxkpocxemsr 5306HT015E, 5306HT015K — unTerpanpHble TaTIUKA
Temmepatypst ¢ SPI-untepdeiicom.

BaaumoreiicTBIe YIIpaBIsIOIIero MUKPOKOHTPOJUIEPA C MEKPOCXEMOI
OCyIIeCTBIISIETCs Yepes mocienoBarebHbiit SPI-unrepdeiic (pesxxum pa-
60t 5306HTO15E: slave, LSB first, CPOL = 0, CPHA = 1; pexum paboTst
5306HT015K: slave, LSB first, CPOL = 1, CPHA = 0) ¢ nByM™Ms BiIaMu
CHTHAJIOB:

e 3aIpoC Ha IPeoOpasoBaHUE TEMIIEPATYPHI;
e CYUTBHIBAHHUE PE3YJIHTATOB IPEOOPA3OBAHUSL.
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Puc. 4. BpemeHHas Anarpamma nocnefoBatenbHOro nHtepdeica
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Start 7 6

Vi ACK/

NAcK | StoP

Anpec MUKpocxembl

YrteHne/3annch

OTBET MUKPOCXEMbI

Puc. 5. CTpyKTypa nepefaun nakeTa AaHHbIX OT BEAYLLEro yCTPONCTBa

Maket 1

Maxet 2

ACK
(slave)

MNaxet 3

Start
(master)

nepefaya agpeca MUKPOCXeMbl (master)

nepenaya agpeca ykasarens (master)

nepegaya faHHbIx (master)

Stop
(master)

Puc. 6. BpemeHHas anarpamma 3anmcu fiaHHbIX

MNaxer 1

Maket 2

Maket 3

Start
(master)

nepefaya agpeca MUKpocxeMbl (master)

nepegaya AaHHbIX TeMnepatypsbl (slave)

nepefaya faHHbIX Temneparypel (slave)
Stop
(master)

Puc. 7. BpemeHHas avarpamma YTeHns JaHHbIX

BpemenHas nuarpamma o6partieHus K MUKPO-
cxeMe IpefCTaBIeHa Ha puUC. 4.

Jlist 3arpoca npeo6pasoBaHUs TEMIIEPATYPBI
Heo6xomumo Ha BbiBox MOSI 3aath HOCBUIKY
001000100011 0011. B cregyrouuit uki 06-
MeHa uHdpopMmaruelt (depes 750 Mc) Ha BBIBOZIE
MISO cdopmupyercst 3HadeHne IPe06Pa3OBAH-
HOH TeMIlepaTyphbl.

ITpu oTcyTcTBUM O6paleHHUs] K MUKPO-
cxeme (curnana CS = 1) seBong MISO nepexo-
IUT B Z-COCTOSIHUE; BO3MOKHO IIOJIKTIOUEHIe
HECKOJIbKIX MHKPOCXeM Ha IIIIHe.

Muxpocxema 5400TP125-014 — rucposoit
HHTerpaIbHbIN JATIUK TeMmepatypsr ¢ [*C-un-
tepdericom.

BaauMoneicTBIe YIIPaBIISIOIer0 MUKPOKOH-
TPOJLIepa ¢ MUKPOCXEMOIL OCYIIIeCTBIISETCS de-
Pe3 HU3KOCKOPOCTHOM JIByHAIIPABJIEHHbIA IBYX-
nposoxHoit unTepdeiic I*C. Braronaps anpeca-
o (Ka)K,E[aH MHUKPpOCX€Ma UMEET [IBa BHEIITHUX
BBIBOJIa C TpeMA COCTOHHI/I?{MI/I) HMEETCA BO3-
MOKHOCTb OOBEIUHATD Ha OJHOI IIIMHE [J0 BOCh-
MU He3aBUCUMO PaBGOTAOIIHX JATIHKOB.

ITepBblit maKkeT HaHHBIX (GOPMHUPYET Be-
Iyliiee YCTPOMCTBO, CONEPKUT DU3UTECKUI
agpec u O6uT Ha yTeHHe/3anuch. ObpareHue
Be[yIIero HaYMHAETCSI C YCTAHOBKU YPOBHS

Jjor. «0» Ha BbIBOZie SDA, 4TO sABIIsETCA CTap-
TOBBIM CHUTHAJIOM [IJIsI BEAOMBIX yCTpOﬁCTB.
YcranoBka yposHs jioT. «1» SDA npu BbIco-
KOM TaKTOBOM CHTHAJIe SIBJISIETCS 111 BEflO-
MBIX CcTOII-KOMaHoi. CTPYKTypa mepenadn
JAHHBIX IIPEICTaBIeHA Ha puc. 5.

Bo BTOpoM makere HEOOXOTMMO IEPeNaTh
8 6uT agpeca yKasaTess: B 3aBUCHMOCTH OT 3a-
IIICAHHOTO yKasaTessi MOXKHO IIPOU3BECTH UTe-
Hie 2 6aliT TeMIIepaTypHOTro KOfa WId y3HaTb
TEKYIIHI CTaTyc (MUKPOCXeMa B IPOIecce Tpe-
06pa3oBaHus WK IPeoOpa30BaHIe 3aBEPILIEHO).

Jlst 3amycka mpeoOpasoBaHUs TeMIIEPATYPbL
B TPeTheM ITaKeTe HeOOXOIMMO IepeaTh TaH-
Hele 00110011. BpemenHas fuarpaMma 3alucu
IAHHBIX [JIS 3aI1yCKa Pe0OpasoBaHuUs TeMIIe-
paTypsl IIpecTaBIeHa Ha PUC. 6.

CuuThIBaHUE npeo6pa303aHme JaHHBIX
TOCTYIIHO 4epe3 750 Mc Ipu mojgaye KOMaHIbl
Ha puc. 7.

Muxpocxema 5400TP125-015 — temmepa-
TYPHBII KOMITApaTop /sl KOHTPOJIS TEMIIEPaTy-
PBI OKpYIKaroIen Cpempl.

pacmk paboTbl TepmocTtaTa npu POL = «0»

TC,B TC,B
VDD < A > VDD <=« A >
VSS < Y > V8S < Y >
TL TH t,°C TL TH t°C

pacmk paboTbl TepmocTaTa npu POL = «1»

Puc. 8. )Ilmarpamma paﬁOTbI MUWKPOCXeMbl B 3aBUCUMOCTW OT NOJNIAPHOCTA
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Puc. 9. Kopnyc 5221.6-1 (4,6x6,3 mm)

BBIXO/l MEKPOCXeMBI TIEPEKIIF0YaeTCsl B 3aBICUMOCTH OT ITOPOroB cpaba-
toiBarust (TH u TL) 1 HOISIPHOCTH, THII BBIXOIA KOMIIAPATOPAa — OTKPBITHIIA
crok. Hacrpoiika moporos cpaGaThIBaHIS U IIOJSIPHOCTY TEPMOCTATa IIPOK3-
BOJIHUTCS [T0JIb30BaTENEM II0 OHOIIPOBOIHOMY (1-Wire) nnrepdericy.

HuarpamMma paboThl MUKPOCXEMBI IIPU Pa3IAIHON HOJISPHOCTH MPHU-
BeJleHa Ha puc. 8.

Muxkpocxema 5306HT025 — aHan0roBbI# JaTIUK TeMIIEPaTyPhL.

Mukpocxema IpefHasHaueHa IS IPe0OPa30oBaHUsI 3HAYECHUH TeMIIe-
PaTyphbl B BHIXO/IHOE HAIIPsDKeHe. BHeIHsIs KannOpoBKa He TpebyeTcst.

Jlnama3oH BBIXOJHOTO HanpspkeHus cocrasiset 0,2—4,8 B, ato mpo-
MIOPUUOHAIBHO COOTBETCTBYET U3MEHEHUIO TEMIIEPATYPhI B TUAITA30HE
—60...125 °C.

Bce MUKPOCXEMBI OCBOE€HBI B KOMITAKTHBIX 6‘BI)IBOILHI)IX MeTaJ-
JIOKepaMUIecKux Koprycax 5221.6-1 ¢ pasmepamu 4,6x6,3 MM (puc. 9).
JIoTOTHUTENIBHO BEIeTCsl OCBOEHHE MUKPOCXEM B pin-to-pin-COBMECTHMOM
¢ 5221.6-1 merasoruractukoBoM Kopiryce SOIC-6 (puc. 10). Bemercst ocso-
enrie MukpocxeM 5306HT015B u 5306HT015C B koprryce TO-92 (puc. 11).
Cpok 3aBepIieHHs: 0cBOeHHsI MEKpocxeM B Kopirycax SOIC-6 u TO-92 —
1T xBapran 2024 r

B Tabnuiie IpencTaBIeHbl XapaKTePUCTUKU MUKPOCXeM, a Ha puc. 12 —
rpa UK CTaTHCTUYECKOTO PaCIpele/IeHUst TOTPEITHOCTH N3MEPEHHS TeM-
Ieparypahl.

Bce paspaboTaHHbIe TEPMOFATINKY 00JIATAIOT BHICOKOU HALIeKHO-
crpio (HapaboTka 10 oTkasa: 140 Thic. 1) u croiikocTbio K CBB®, Brmogas
(baKTOpPBI KOCMUYECKOTO IIPOCTPAHCTBA:

e CTOMKOCTSH K (hakropam 7.1 He mMeHee 4Y¢;
o croikoctb k T3Y He Meree 60 MaB-cm?/mr.

Kann6poBka MUKpPOCXeM BCeX TUIIOB IPOBEeHaA, JOIOTHUTENbHbIE
HACTPOMKH He TPeOyIOTCsL.

TeMneparypHble faTINKU HOCTYIIHBI IS 3aKa3a ¢ pueMKoit «BII»:

o wmukpocxemsl 5306HT015B, 5306HT015C, 5306HTO015E u 5306HT025
CepHitHO 0CBOeHbI U BKII04eHb! B [lepeyens OKEb;

o wmukpocxemsl 5306HTO015K, 5400TP125-014 u 5400TP125-015 Ha 3a-
BEPIIAIOIIEM JTalle UCIBITAHUM, IIJITAHOBBIA CPOK IO/IaYX 3aABKHU
Ha BKmoueHue B [lepeuens OKb — I ksapran 2024 1.

Puc. 10. Kopnyc SOIC-6 (4,6X6,3 Mm)

Puc. 11. Kopnyc TO-92 (4x17 mm)

Tabnuua. XapakTeprcTMK1M MUKPOCXEM TEMMEPATYPHbIX faTYMKOB

Hanpsxetve nutanug, B 3345% | 5045% | 3,15-525 | 3,15-525 | 3,15-525 | 5,045%
Tok notpe6netus, MA 12 15 16 25 21 25
Bpema npeo6pasoatmg, Mc 750 750 750 750 - -
TemnepatypHas oLun6ka, °C

B amanasoxe —10. .60 °C Hebonee2 | HeBonee2 | HeGonee2 | HeGonee2 | HeGonee2 | HeGonee3
B avanasoxe —60...125°C | HeGonee3 | Hebonee3 | Hebonee3 | Hebonee3 | Hebonee3 | Hebonee5

JlanpHeHIINM Pa3BUTUEM CEPUU SIBILIETCS Pa3paboTKa MUKPOCXeMBI
5306HT035 — marauk Temiepatypsl ¢ [)C unTepdeiicoM ¢ yIydIeHHbI-
MU XapakTepuctukamu B kopiyce SOIC-6 (TemmeparypHas orubxa He 60-
nee 1,5 °C, Bpems mpeobpazoBanust 200 Mc, Tok notpebienus 300 MkA).
Taxoke Bemercst paspaborka MuKpocxeM ¢ uHtepdeitcamu 1-Wire, SPI,
I’C B MuHHaTiopHOM Kopmyce uDFN8 ¢ pasmepamu 2x2 MM (puc. 13).
IT1aHOBBII CPOK MOJTyIeHMSI ONBITHBIX 06pasiioB 5306 HT035 — II kBap-
tan 2024 r., muxkpocxem B Kopryce uDFN8 — III-IV ksapran 2024 1.

MukpocxeMbl BBICOKOHA[IEKHBIX TEMIIEPATyPHBIX JaTIMKOB paspabo-
TaHbI C UCIIOJIb3OBAHUEM OTE€YECTBEHHDBIX MAaTEPUAIOB (BKJIIO‘IaH noJy-
IIPOBOTHUKOBBIE KPHUCTAILIbL), BEPOSITHOCTD CPbIBA MOCTABOK M3-3a CAHK-
IIMOHHBIX PUCKOB OTCYTCTBY€ET.

Iupoxuit HAGOP CTaHAAPTHBIX UHTEPDEICcOB 0becrmeInBaeT COBMe-
CTUMOCTD C UCIIOJIb3YyEMBIMU B aIlllapaType YIIPaBIAIOIIUMU MUKPOKOH-
TPOJUIEPAMH.

Biarozapst agpecaruu BO3MOXHO 06beINHEeHIe HECKOIBKIX He3aBUCH-
MO pa60TaIOIIII/IX IATYMKOB Ha ONHOH IIKHE, 9TO CYLIECTBEHHO CHIDKAET
KOJITI€CTBO TPeGyeMBbIX BHIBOJIOB YIIPABIISIOIIEr0 YCTPOMCTBA.

MuxkpocxeMbl 06J1a/1al0T BEICOKMMHE IT0Ka3aTe/sIMU HaJIe)KHOCTH, CTOM-
KOCTH K BHEIIHUM (pakTopaM U MOTYT IPUMEHSITHCS B TOM HCIIE IPU
paspaboTKe CrIeIMaIbHON alIapaTyphl.
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Puc. 12. Tpaduk CTaTMCTMUECKOrO pacnpeaeneHiisl NOorpeLlHoCT 3MePeHIs TemnepaTypbl
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Puc. 13. Kopnyc uDFN8 (2x2 mm)
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