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Puc. 1.1: Baemnuii ug ycrpoiicrs cepun UNCO1x

I. O6iee onucanune

VerpoiicTBa yrpaBaeHus 3JEKTPUIECKUMU TEMSIMA YHUBEPCAJIbHbBIE UeTHIPEXKA-
nasnbhbie cepun UNCO1x (masee «ycTpoiicTBay) NpeAHA3HAYEHBI JJis YIIPABJICHUS
SJIEKTPUYECKUMU TENSIMHU MPOU3BOJIBHON TPUPOIBI C TIOMOIIBIO TEPCOHATBHOIO KOM-
nbioTEPa. YCTPOUCTBA MPEICTABIAIOT COO0i 3JIEKTPOHHYIO IU(POBYIO CXEMY HA OC-
Hose Mmukpokourposiepa AVR ATmega8, umerouryio nopr (USB) muist noxkirodenus
K TIepCOHAJBHOMY KOMIBIOTEPY W YeThIpe KOHTAKTHBIE TPYIIBI, KOMMYTHDYEMbBIE C
HOMOIIBIO 3JIeKTPOMarHuTHBIX pesie (B moxudukanuu UNC010 — derbipe Kanasa
KOMMYTAIIUU HA OCHOBE OTKPBITHIX KOJIJIEKTOPOB TPAH3UCTOPOB, MPE/IMOJIATAIOIIIE
HOJIKJIIOYEHUE BHEIIHUX PeJie). YCTPOHCTBO BBIIYCKAETCS B YETHIPEX OCHOBHBIX MO-
JuUKANUAX, PA3IHIAIONUXCS 110 TUILY SJIEKTPOIUTAHNUS, TEXHUIECKIM BO3MOXKHO-
CTSIM BBIXOIHBIX JIMHUI W HAJIWYINIO/OTCYTCTBIIO MHTEpdeiica rs485.

Bee momudukanuu yerpoiicrs cepurn UNCO1X umeroT /iBa yHUBEPCAJIbHBIX CJIOTA
PaCIIUPEHNs s yCTAHOBKU JIOTOJHUTEIbHBIX Momyseii. B kadecrse Momyseit pac-
mupennsi B Hacrosimee BpeMsi pocrymHbl UNCO010/in (d4eTbipe CeHCOpHBIE JIMHWH,
obecrevnBaloIye BO3MOKHOCTh DEAKIMN Ha 3aMbIKaHHE/Pa3MbIKAHWE KOHTYpa) 1
UNCO010/out (gerbipe BBIXOAHBIE JTUHAY /I MOAKIIOYEHNS BHEIIHUX peJie).
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Tabsmna 1.1: Texangeckue xapakrepucruku ycrpoiicts cepun UNC010

Monuduxarms | UNC010 | UNCO011 | UNCO012 [ UNCO017 |
Jluneitabie pasmepnr, He OoJiee, 107x90x66
MM
Macca, me 6osee, kr (6e3 momy- 0,170 0,185 0,310 0,200
Jieit)
Juamnazon pabodux remieparyp, +4 - +50
OC
Homyctumast OTHOCHUTETbHAST 10 98%
BJIAXKHOCTH
ITorpebnsiemasi MOITHOCTD, He 00- 0,25 1,5 2,4 1,5
nee, Br
Tok mokost, He Gosee, MA 40 — 45
Tok mpu BKITIOYEHHDBIX JIMHUSAX, HE 50 300 11 300
6osiee, MA
KonmgecTBO BCTPOEHHBIX perre — 4
Pecypc BcTpoennbix pese, mepe- — 100000
KJTFO.
KommgecTBo 6e3pesneitubix ynpas- 4 —
JISIeMbIX KAHAJIOB
KommgecTBO €0TOB pacmuperus 2
Hanpsxenne nuranus, B
ot moprta USB 5 5 — —
OT BHEITHErO OJIOKA TTUTAHUS 7-12 7-12 — 12
OT CeTHn — — 220 —
MakcumMaIbHO JOIMYyCTUMOE Ha-
npsxenne, B
Ha Oe3pesefiHbIX KaHaaax 24 24
Ha BCTPOEHHBIX peJie — 240
MaxkcuMabHO JOTYCTUMBIH TOK B 0,8
Oe3pesiefiHbIX KaHajaax, A
MakcuMabHO JOMYyCTUMBIH TOK
Ha BCTPOEHHBIX peJie, A
npu Hampskenun 12B mocr. — 10
npu Hampskenun 240B nepewm. — 1,5
DJIeKTpUYECKasi MPOYHOCTH W30- 36 400 400 400
JIATIHN BBIXOJA, B




Tabmnuna 1.2: Texuuveckue xapakrepuctuku momyis UNC010/in

KonmudaecTBo nuHmii 4
Hampstzkenne Bxoma, B 5
Tok cpabarbiBaHusT BXOJA, MA 10
MakcuManbHO JIOMYCTUMBIH TOK BXOja, MA 20
QuiekTpUYecKasi MPOYHOCTH U3OJISIUE BXOa, B 400

Ta6anna 1.3: Texundeckne xapakrepucrukn mMoxynst UNC010/out

KomugecTBo nunmii 4
MaxkcumaabHOE HAIIPSAZKEHWE HArpy3Ku, B 24
MakcuMaIbHBIH TOK HAPY3KW Ha KaHAJI, A 0,8
DeKTpuUecKas MPOYHOCTh M3OJISIINA BBIXOTa, B 36

OcHOBHBIE TEXHUYECKHE XapPaKTEPUCTUKKH MOAU(PUKAIUA yCTPOICTBA IPUBEIEHbI
B Tabs. 1.1.

[IpousBoaurens 1OCTOSHHO paboTaer HaJj, COBEPIIEHCTBOBAHUEM YCTPOUCTBA.
Mexay BammM 3K3€MILISIPOM YCTPONCTBA W HACTOSIIUM ONMCAHUEM MOTYT CYIIe-
CTBOBATH PA3JIMUNs, HE YXY/IIIAIONNE MOTPEOUTETHCKUX CBONUCTB YCTPOUCTBA.

Ilepen HauasioM paGoThl HEOGXOAMMO BHIMATEJILHO O3HAKOMUTLCI C Ha-
cToMAIIel MHCTPYKIMEN M0 SKCILIyaTaIlu.

I1. TpeboBanus 6e30macHOCTHI

[Ipwu sxcmayaranuu ycrpoiicts cepun UNCO1xX q0KHBI COOTIOAATHCS 00IIIMe Tpe-
OOBaHMS TEXHUKU OE30TMACHOCTH MpU PaboTe C ITEKTPOTEXHUIECKMHU U TEKTPOHHBI-
MU yCTPOMCTBAME, & TaKzKe TPEOOBAHUS, U3JI0KEHHBIE B HACTOSIIEM PYKOBOJICTBE 110
SKCILTYATAIUH.

B uacrHoCcTH, 3anperniaeTc:

® UCIO/Ib30BaTh YCTPOHCTBO HE II0 HA3HAYEHUIO;

® IIPOM3BOJUTH MOJKJIOYEHNE U OTKJII0YEHNE YCTPOHCTBA K JPYTUM YCTPOHCTBAM
NIpYU BKJIIOYEHHOM TTUTAHUH;

® TCMOJIB30BATH YCTPONCTBO [JIsi KOMMYTAIMK IJIEKTPUIECKUX IETe, XapaKTe-
PUCTHKY KOTOPBIX MPEBBIMIAI0T MAKCUMAJIBHO YCTAHOBIEHHBIE I JAHHON MO-
nudUKAIIA yCTPONCTBA;

® 10aBaTh HA BXOJHBIE LENU yCTPOHCTBA (B TOM YHCjI€ KPATKOBPEMEHHO) Ha-
pAKeHNe, XapaKTePUCTUKH KOTOPOT'O MPEBLINIAI0T YKa3aHHbIE B HACTOAIIEM
PYKOBO/ICTBE;



® [PUMEHATH LPH IKCIUIYyATAHU yCTPOMCTBA OroJiéHHbIE NPOBOAA (OroséHHas
9YacTh MPOBOJIA HE JOJIPKHA BBICTYTIATH 34 TTPeJIeIhl KOHTAKTHOTO 3a3KMMa 6oJiee
geM Ha 1 MM);

® BKJIIOYATHb YCTPOMCTBO CO CHATON KPbLIIKON;

® 3IKCILIyaTHPOBaTh YCTPOHCTBO 3a IpejesiaMy 3aKPbIThIX IIOMEIEHNH, a TakKe
B IIOMEIEeHUAX, KJIUMATUYeCKUe YCJIOBUA KOTOPBIX HE COOTBETCTBYIOT TEXHU-
YeCKUM XapaKTepHUCTUKaAM YCTPOMCTBA;

® 110/[BEpraTb yCTPONHCTBO JJIUTEIbHOMY BO3JEHCTBUIO NPAMBIX COJHEYHBIX JIy-
o
veit, marpesy csbiiie 50 C, Bo3zaeficTBUI0 aTMOCGEPHBIX OCAJIKOB, XKUJIKOCTEH
" T.T., YIAPHBIM MEXaHUYECKUM HArpy3KaM;

® JCIIOJIb30BATH HEUCIPABHOE YCTPOMCTBO, & TAKXKe YCTPOMCTBO, MMEIOIIee KOC-
BEHHBIE TTPU3HAKN HEUCITPABHOCTH;

® ICIOJIb30BaTh yCTPOMCTBO B CUTyaludX, KOTJa OTKAa3 NJIV HEIIPaBUJIb-
HOoe (PYHKIWOHWPOBAHWE YCTPOICTBA MOXKeT NPUBECTU K HpUINHE-
HUIO BpeJa >»XW3HU U 3J0POBBIO JIOJAEei MM BO3SHUKHOBEHUIO CYIIle-
CTBEHHOT'O MaTepHaJbHOro yimepba.

B curyanmsax, Korma HEOJIATOIPUITHOE CTEUEHHE BHEITHUX OOCTOSATEHCTB JIHOO
HEIIPABUJIbHbBIE JAefCTBU JII0ed MOI'YT HPUBECTH K HPEBDIIIEHHUIO /TOIYyCTHMbIX 3HA-
JeHUil MapaMeTpOB BXOIHBIX W BBIXOIHBIX IIENel yCTPOUCTBA, HEOOXOAUMO TPUHSITH
MEepHI K 3ammuTe yerpoiictea. Hanpumep, mpu ucmoi»30BaHuN yCTPONCTBA, A1 YIIPAB-
JIEHUS JIEKTPUIECKON PO3ETKOM, B KOTOPYIO CIy4ailHO (B pe3y/brare OMUOKY 110JIb-
30BaTesisd) MOXKET ObITh BKJIIOYEHA HAIPY3Ka, MOLIHOCTh KOTOPOI IIPEBBIILAET JOILy-
CTUMYIO J1s1 JAHHOM MOmuuKauu yCcTpoiicTrBa, HEOOXOAUMO BKJIIOUYHUTD B YIIPABJIs-
OIIYIO IEMb MJIABKUE TTPEIOXPAHUTEHN TN UX QHAJIOTH, HE JOMYCKAIOIINE TPEBBIIITe-
HUS TPEIEIBHO JIOMyCTUMON MOIMHOCTH. [Ipy MOAKII0OYeHNY K BXOIHBIM KOHTAKTAM
YCTPOUCTBA TTPOBOIHBIX KOHTYPOB CYIIECTBEHHON MPOTSKEHHOCTH, B OCOOEHHOCTH
BBIXOJSAIINX 3& MPEIEbl 3AKPHITHIX [TOMEIIEeHnH, HeOOXOIUMO MPUMEHEHNE TIIIABKUX
[IpeI0OXPAaHnTEIel BO n30eKaHme IOBPEXKIeHNs yCTPOICTBA BO3HUKIIIMMYU HA KOHTY e
HABOIKAMH.

11I. Baemanit Bua, paciojokKeHne pa3bEMOB U KJIEMMHUKOB

Bremnwnit Bug ocaoBubIX yerpoiicts cepun UNCO01x mokasan wa puc. 1.1. Pacmo-
JIOXKeHUe Pa3bEMOB M KJIeMM IOKa3aHo Ha puc. 3.1 (Bux cepxy; maciirab Ha cxeme
He coDJII0IAeTCs ).

Horyckaercss OTCyTCTBUE B HEKOTOPBIX IK3EMILISPAX YCTPONHCTBA OT/IEIbHBIX
pa3bémoB n KjaeMM. B gactrocTH, paszbém MiniUSB u KireMMBbI 11 MOAKIIOYEHNSA
k mmmHe RS485 mMoHTHpYyOTCS TOIRKO B ycTpoiictBax Mmomudukaruu UNCO17, npu
srom pazbém MiniUSB moxker ObITH yCTAHOB/IEH B yCTPONCTBAX APYTUX MOAMMUKA-
Luii [0 ClenUaJIbHOMY 3aKa3y. PaszbéM [is NoAKIII0YeH s BHEIIHErO NuTanus (PHe310
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Puc. 3.1: Cxema pacnosiokenusi pa3beMOB U KJIEMM
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XPWR) ue upenycmorpes B mopuduxamuu UNCO12 u Mmoxker oTCyTCTBOBATD B HEKO-
TOPBIX YK3EMILIIPAX YCTPOUCTB aApyrux Momudukanmii. KjaeMMbr 11t moaKII0YeH st
nuranug (rpynna PWR) B momudukanuax UNC010, UNCO011 u UNCO017 npezncras-
JIAI0T CODOO0il TPyNy W3 ABYX KJIEMM W HUCIOIb3YIOTCS I MOMAK/IIOYSHNS BHEITHETO
ucrounuka nuranus, a B Monudukaimun UNCO12 npegcraBiasior coboil rpymimy w3
TPEX KOHTAKTOB JJisd momKaodenns nuranus 220B nepemennoro Toka c 3a3emiieHu-
eM. B mogudukanuun UNCO010, He uMmeroieil BCTPOEHHbIX PeJie, He LPeyCMOTPEHDI,
COOTBETCTBEHHO, rpynnbl KjiemM RA, RB, RC, RD.

Cpynna KjaemMM [jis TOAKJ/IIOYEHNs] BHEIIHUX PeJie K OCHOBHBIM JIMHUSIM (Ipymna
XR) npucyrcrByer BO Bcex MOAMMDUKAIUAX YCTPONCTBA, OJHAKO B OCHOBHOM IIPE[I-
Ha3Ha4YeHa s ucnosib3oBanus B Mopudukaiun UNCO010, He uMerorell BHYyTPEHHIX
peste. B ocranbubix MoauduKaIugX UCIOJIH30BAHUE ITOU I'PYIIIbl KOHTAKTOB NMEeT
CYIIIECTBEHHBIE OTPAHUYEHUSI.

Croco0b! nCOIb30BaHNST KOHTAKTHBIX rpymnn M1 u M2 3aBucar ot momaysieit pac-
MIIAPEHNUS, YCTAHOBJIEHHBIX COOTBETCTBEHHO B CJIOTHI pacuiupenus 1 u 2.

Ha rpynny OW soiBesen unrepdeiic 1Wire; B psiie ciydaeB MOXKET OKA3aThCs
ya00HbIM Hcnosb3oBanue kiaemmbl OWO0, npejcrapisgionieii coboi «3eMIII0» CXeMbl
yCTpOHCTBA.

IV. IlpaBusa m npuMepsl CXeM NOAKJIIOYEHUS yCTPOICTBA

4.1. IloakaroveHne TUTAHUS

Mopudukamuu UNC010 u UNCO011 pomyckaior nuranue Kak or nopra USB, tak
¥ OT BHeHHero OJI0Ka MUTAHWS, KOTOPBIA MOMXKeT OBbITh TMOIKJIIOYEH Yepe3 KJIEMMBI
PWR nu6o ugepes rue3no XPWR (upu ero Haju4uu; Ha NEHTPAIbHbBIH KOHTAKT M0~
Naércs «+» MUTaHUS, HA BHEITHUN KOHTAKT — «—» ). O6parure BHUMaHUE, 4TO IIPU
nonksiouennn nutanus depe3 rae3a10 XPWR kimemvbr PWR moryT 6bITh HCIIONIB30-
BaHBI JJId MOAKJ/II0YEHNs K OJIOKY IUTAHUS yCTPONUCTBA JOIOJIHUTEIbHON HAIDY3KH,
HaPUMEP — OOMOTOK BHEIITHUX PEJIE.

BHVUMAHUWE! dns wconoJb3oBaHUSA YCTPOMCTB  MoauduKalimii
UNC010 u UNCO011 c¢ BHemrHUM O0JIOKOM IIATAaHAA HEOOXOAMMO OT-
KJIUYNTh memb muraHug ot USB! [lnsg sTtoro orkpoiiTe KopIyc ycTpoiicTBa
M CHAMHTE C KOHTAKTOB JI?KAMIIED, PACIOJIOKEHHBIII HA OCHOBHOH ILIATE B JIEBOM
BepxHeM yriy, Mexkay pazbémamu USB. KonrakTs! qykammepa 0603HatMeHbl Ha MaTe
HAJMUCHI0 usbpwr. BkiurodyeHne BHeENIHEro NMUTAHUS [PHU YCTAHOBJIEHHOM
JpKaMiiepe criocobuno dpusmyuecku HeoOpaTuMo MOBPeAuTH Ballle yCcTpPOii-
CTBO, a TaKXKe JIpyTHe YCTPoiicTBa, MOJAKJIIOUYEHHbIe K Toli ke mmue USB,
BKJIOYasd yInpasJgmonuii KoMmnbioTep. [locne ynamenus mkammepa usbpwr
yerpoitcrsa UNC010 1 UNCO11 M0kHO muTaTh OT JI000r0 HCTOYHUKA OCTOSTHHOIO
TOKa ¢ HampsixkeraueMm ot 7B mo 12B.

Momudurarmss UNCO012 mmeer BCTPOEHHBIH OJIOK TMHTAHUS W 3AMUTHIBAECTCS OT
CeTH mepeMeHHOTo ToKa HanpskeraneM 220 B. /Ing noakIoueHnsT MUTaHUS UCIIOTb3Y-
ercs kiaeMmmauk PWR (cm. puc. 3.1 na crp. 9). IIpoBojauuky nuranus NOAK/IIOYAI0TCS
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Puc. 4.1: Cxema 1emu, KOMMYTHPYEMOI C TIOMOIIBIO PeJie

K KaemMaM PWRI1 n PWR2; npu HaJIu4Wu 3a3eMJISIONIETO TTPOBO/IA, €T0 CJIEIYET
monkII0uUnTh K KoHTakTy PWRO. /g moak/odenust He0OXOIUMO 3a9UCTUTEH KOHITHI
MIPOBOJIOB HA 3-4 MM, IIPU UCIOJH30BAHUU MHOTOXKUJIBHOIO MPOBOMA — MOAKPYTHUTH
KOHEII IIPOBOA UJIU OOJIYIUTH €ro MasIbHUKOM; ILJIOCKOW OTBEPTKOM ITOIXOSIIEro
pasMepa (HampuMep, 9acoBoil) OCIA0UTh KOHTAKTHI KJIEMMHUKA, TIOBEPHYB COOTBET-
CTBYIOIIIME BUHTHI MPOTHUB YaCOBOIl CTpesku Ha 4-5 000pPOTOB; BCTABUTH MPOBOIA B
KJIEMMbI; 3aTSHYTh BUHTHI KJIEMM TIOBOPOTOM IO 9acOBOii crpeske. Q0s3aTesbHO yoe-
JIUTECh, 9TO OTOJIEHHBIE YACTH IMPOBOJIOB HE MOT'YT CONPUKOCHYTHCS APYT C APYTOM U
C OKPY2KAIOIIMMU [IPEIMETaAMHU.

Verpoiicrea moaudukamuun UNC017 pacuuTanbl HA TUTAHHE OT BHEIITHETO WC-
TOYHUKA [UTAHUS [TOCTOAHHOIO TOKa ¢ Hanpsikenuem 12B. [lurartomiee nanpsizkenue
MOXKHO TOJATh Kak Ha pazbém XPWR, tak u uHa kjaemmbl PWR ¢ cobmronennem
monsgprocTr. YcrpoiicrBo UNCO017 He MmoXKeT moJiy4aTh NUTAHUE OT IOPTA
USB.

Ilpu BbIGOpe 0Osoka muramusa aiasa ycrpoiictre UNCO011 uw UNCO017
TIOMHUTE, YTO OOMOTKY BCTPOEHHBIX pejieé MOTYT MOTPebJIATh CPaBHUTEIb-
HO 60JbIIyI0 (II0 MepKaM 3JIEKTPOHHON @ POBOii TEXHUKN) MOIIHOCTD, B
0COOEHHOCTN B MOMEHT UX BKJIOUeHUd. [Ipumensembie 610Ky IUTAHUSA JOJIKHbI
obecreunBarh TOK He MeHee 500 MA mpu wmanpsikenun 12 B; peKoMeHIyeTcst UCmoib-
30BaTh OJIOKM TUTAHUS C YKA3aHHBIM JIJIsi HUX HOMUHAJIBHBIM TOKOM He MeHee 1 A.

4.2. IToakJiroueHne KOMMY THPYEMBIX LI€Ieil K BCTPOEHHBIM peJie
(xpome UNCO010)

Verpoiicrea cepun UNCO1x uMeIOT 4eThipe OCHOBHbLE YTIPABIseMble TIen, Ha-
3piBaeMble B Hacrosdiieil mHcTpykmun menavu A, B, C u D. B moandukammax
UNCO011, UNCO012 u UNCO017 31r nenu yupasisiioT BCTPOEHHBIMA B yCTPOHCTBO
9JIEKTPOMATHATHBIME pejie. KoMMyTupyeMmbie KOHTAKTHI PEJie BBIBEIEHBI HA TPEX-
KOHTAKTHBIE KJIEMMHUKH, 0Do3HadYenHbie HY puc. 3.1 kak RA, RB, RC u RD. Ha
puc. 4.1 mokazaHa cxeMa MOJKJII0YEHNsT KJIEMMHUKA K KOHTAKTaM pese. IIpu BbIKTio-
YeHHO# 0OMOTKe pejie (B TOM YHCJIe U B CJIy4Yae, €CJIU JEKTPOIUTAHUE YCTPOHCTBA
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LOJIHOCTBIO OTKJII0YEHO) 061umii 1poBos (kiemma 0) 3aMKHYT ¢ KJaeMMoii 1, 1pu BKJIo-
4E6HHONW OOMOTKE pejie — C KJIeMMO 2.

Jnst MOAKIIOYEeHNs K YCTPOMCTBY IIPOBOMOB, COCTABIAOIINX KOMMYTHPYEMYIO
TeNb, HEOOXOAMMO 3a9UCTATH KOHIIBI IIPOBOIOB HA 3-4 MM, IIJIOCKON OTBEPTKOM ITOJ-
XOJSLIEro pa3mepa (HalpuMep, 4aCoBOil) 0C/IabUTh HY2KHbIE KOHTAKTHL KJEMMHUKA,
MTOBEPHYB COOTBETCTBYIOIINE BUHTHI TPOTUB YaCOBOI CcTpeku Ha 4-5 000pOTOB; BCTA-
BUTDH MPOBOJIA B KJIEMMBI; 3aTAHYTh BUHTHI KJIEMM TIOBOPOTOM IO YaCOBO# CTPEJIKE.
O6s3aTenbHO yOEIUTECH, YTO OTOJEHHBIE YACTH TPOBOAOB HE MOTYT COMPUKOCHYTHCS
JPYT C APYTOM H C OKPYZKAIOMMMHU IPEIMETAMH.

BHVUMAHUME! Heob6xoanMo MOMHUTH, 9YTO MaKCAMaJbHasi MOIIHOCTH
Harpys3kKu, yIIpaBJAeMOM ¢ IIOMOIIbIO BCTPOEHHOrO pejie, COCTaBJIAET
300 Br. B cayuae, eciiu ycI0BHsI SKCILTyaTAIlAN OCTABSIOT BO3MOKHOCTD TIPEBBIIIIE-
HHS 9TOTO 3HAYEHHS, HAIIPUMED, MIPH OMMOKE MOJb30BATENs, CIeIyeT 00A3aTe b-
HO BKJIIOYUTH B IEMb [LIABKUI IPEIOXPAHUTE/Ib; B YACTHOCTH, IIPU YIIPABJICHUN Ha-
rpy3Koit o Hampsizkernem 220 B HoOMuHA TpeI0XPAHUTEIIS TOIKEH ObITH He BBIIIE
1,5A.

4.3. IloaknoyeHne BHEITHUX PeJie K OCHOBHBIM YNPaBJASAE€MbIM
ka"HasaMm UNCO010

BHUMAHMUE! Jauuslii criocob ynpaBijieHUsi BHEIITHUMHU peJie mpeaHa-
3HaveH ToJabKo aJjsa moaudukamunm UNCO010, He nMmerolrieil B cBoeil cxeme
BCTPOEHHBIX peJie.

g noaksiodennss OOMOTOK BHEIIHUX Pejie K OCHOBHBIM IEISM yCTPOUCTBA HC-
nonb3yercsa rpynma kaemM XR. Ha wkoutaktet XR0O m XRS5 BbIBeIeHA <«3eMIIS»
ycrpoiicrsa. Ynpasisembie kKanassl A, B, C, D BoiBenenn! Ha kouTakTel XR1, XR2,
XR3, XR4 cOOTBETCTBEHHO; TIPX BKJIIOUEHNUN KaHAJIA COOTBETCTBYIOIINI KOHTAKT 3a-
MBIKAETCS Ha «3€MJII0» yCTPOHCTBA.

Pabouee mampsixkeHne 0OMOTOK UCIIOJIB3YEMBIX BHEITHUX Pejie He HOJXKHO IIpe-
Beruatb 24B, a norpebssembiii uMu TOK He goJikeH mpeBbimatsh 0,8 A Ha
KazKIbIil KaHaJ.

BO3MO)KHI)I JB€ OCHOBHBIE CXE€Mbl BKJIIOYEHUA O6MOTOK BHENIHUX peJie: C UCIOJIb-
30BaHMEM OTJIEJIBHOrO 6JI0Ka muTanus s pee (npu 3roM yerpoiicrso UNCO010 mo-
KeT ObITh 3alUTaHO KaK OT CBOero GJoKa muTaHus, Tak u or nopra USB) u ¢ uc-
moJsib3oBanueM obrero 6oka muranus qs yerpoiicrsa UNC010 u 06MOTOK BHEIITHIX
pese. CxeMbl TIOKA3aHbI HA PUC. 4.2.

CxeMma ¢ UcroJb30BaHUEM Pa3deIbHOrO MATAHUS MOKA3aHa Ha, puc. 4.2 cje-
Ba. I mMuTaHUs BHENTHUX peJie CJedyeT WCIOJIb30BATh MCTOYHUK MUTAHUS MTOCTO-
SHHOTO TOKa HampsikeHunem He BbIe 24B. Kpome Toro, Heobxomumo ydeauThCs,
9TO CyMMAapPHBIN TOK, MOTPEOIIsIeMbIii OOMOTKAMU BCEX MCIOJIb3YEMbIX PeJie, He Ipe-
BbIITACT BO3MOKHOCTHU HNCHOJIB3yeMOTrO 6J'IOK& IIMTAHUA.

KonTakr «—» (MHHYC) MCTOYHUKA NUTAHUS, UCIIOJIL3YEMOrO JJisl IINTAHKS BHEIII-
HUX peJie, COeIuHSIOT ¢ «3emyéity ycrpoitcrBa UNCO010, ucnonb3ys koaraktbl XR0,
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Puc. 4.2: Cxema moakIOUeHns BHEITHUX peJie K yerpoiictsy UNCO010

XRS5 nmm OW0. Takke BO3MOXKHO HCIOJIB30BATH KOHTAKT «3eMiist» pazbémoB USB
WJIA PA3bEMa BHEITHETO MUTAHUS.

Ob6MOTKY BHENTHUX PeJie MOJIKII0YAIOT, C OJHOM CTOPOHbBI, K KOHTAKTY BHIOPAHHON
nernu (XRI1, XR2, XR3, XR4), ¢ Apyroii CTOPOHBI — K KOHTAKTY <«+» HMCTOYHUKA
TTATAHWS.

Cxema ¢ muTaHMeM yCTPOWCTBA M BHEIIHUX PeJie OT OJHOI0 MCTOYHHUKA
mokKa3aHa Ha puc. 4.2 cupasa. [Ipu ucmosp30Banuu 3T0M CX€MbI HEOOXOAUMO YOEIUTH-
Csl, 9TO HANPS2KEHNE MUTAHWS OOMOTOK HCIOJb3YEMbIX BHEIIHUX DEJle HAXOIUTCS B
muanazone 7-12B u coorBercrByer Hampsikenuio OJIOKA MUTAHUS, KUCIOJIH3YEMOTO
mutst uranus yerpoiicrBa UNCO010, a Takke 9T0 CyMMAPHBIH TOK, MOTPEOJIsieMbIit
obmorkamu pejie u ycrpoiicreom UNCO010, He mpeBbIaeT BO3MOKHOCTH UCITIOIb3ye-
MOTO 0JIOKA MUTAHUS.

s momayn «—+» MUTaHUS HA OOMOTKY pejie ucnojb3yercs Koutakt PWRI1. Biok
MATAHUS TMPUA UCTOTH30BAHUN JAHHONW CXEMbBI PEKOMEHIYeTCs TOIKII0YATh € UCIIOJb-
3oBanueM pazbéma XPWR, mocKonbKy ucnonb3oBanne kiemm PWR moxkeT oka3aTh-
Cs 3aTPYAHEHO BBHUY OOJIBIIOr0 KosmdecTBa MOAKI0I9€HHbIX K PWRI1 npoBoaos.
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O6MOTKH BHEIIHUX pejie BKIIoYaoT Mexay Konrakrom PWRI ¢ ogHO#t cTOPOHBI
u kKoutakToM BhibpanHoii nermu (XR1, XR2, XR3, XR4) ¢ apyroii CTOPOHBI.

4.4. Ncnoan30oBaHme rpynnbl KOHTAaKTOB XR js ycTpoiicTs
UNCO011, UNCO012 mw UNCO017

BHVUMAHUWE! Nudopmarusa sToro maparpada npegHasHadYeHa IJIsd
KBAJIN@UIUPOBAHHBIX CIIEMUAAJINCTOB. IIpu OTCYTCTBUM yBEpPEHHOCTU B
cBoell KBaJuduUKamuu PEeKOMEHAYeTCS BO3/IepPXKaThCs OT HCIOJb30BaHUS
koHTakTHOU rpynnbl XR ycrpoiicts UNC011, UNCO012 u UNCO017.

B momudukanmax UNCO011, UNCO012 u UNCO017 komrakTHas rpynma XR mom-
KJTIOY€HA NAPAANEAbHO BCTPOEHHBIM 3JIEKTPOMATHUTHBIM DEJIe; MPU €€ WCIIOIh30Ba-
HHUH 3TOT (paKT HEOOXOAUMO YIUTHIBATD.

Ha xonrakter XR0 u XRS5 BbiBesieH «+» KOHTYPa MUTAHUS YCTPOUCTBA, KOTOPbI
UCIOJIB3YETCs [Tl 3AIUTKU BCTPOEHHBIX pesie. Hampsizkenue B 3T0M KOHTYpPe COCTaB-
sster 12 B. 910 HanpsizkeHne MOKET OBITH WCIIOIH30BAHO I AU THIBAHNS BHEITHEH
MaJIOMOIITHOMW HArpy3KW (HANPUMED, UHIAKAIMOHHBIX CBEJOAUOIO0B); CyMMApPHbIH
TOK, TOTPEOJIIeMbIil HArpy3KOi, 3AMUTAHHON TAKWM CIIOCOOOM, HE [IOJI?KEH IPEBbI-
marb 50 MA. B gacTHOCTH, MOXKHO OPraHU30BATH WHIUKAIMIO BKJIIOYEHWST OCHOBHON
YIPABJIIeMONl JIMHUU YCTPOUCTBA, BKJIIOYMB MEXK/y COOTBETCTBYIOIIMM KOHTAKTOM
XR1..XR4, ¢ onHO# CTOPOHBI, M KOHTAKTOM XR(0, ¢ Apyro#t CTOPOHBI, MOCIETOBA-
TEJIbHYIO I[N U3 CBETOINOA W PE3UCTOPA COMpOoTHRIeHUEM He MeHee 2 KOM.

4.5. CnoTsl pacIIMpeHUs U X BO3MO>KHOCTH

Bce ycrpoiicrsa cepun UNCO1x oCHAITEHBI ABYMS CJIOTAME PACIITUPEHUs], B KOTO-
pbie MOIyT ObITb yCTaHOBJIEHBL gouosHuTesbHble Mogyan: UNC010/in (Monynb Bxo-
o) u UNCO010/out (Momysnb BeIxom0B). Momyns BX0omoB B ciore Nt 1 obciaysKnBaer
BxOaHbIE JuHUN ¢ HOMepamu 0, 1, 2 u 3; mpu yCTAaHOBKE MOJIYJs BXOAOB B CJIOT Nt 2
€ro BXOJHBIE JIMHUW TOTyJaioT HoMmepa 4, 5, 6 u 7.

IIpu ycramHoBKe B CJIOTBI pACIIUPEHUs] MOIYJIEH BBIXOIOB YCTPOWCTBO MOJIyUa-
€T JIONOJIHUTE/IbHbIE KAHAJBI yIPABJIEHHUS, PACYNTAHHbIE HA IOJK/IIOYEHHE BHEIII-
uux peste. IIpu 310M OCHOBHBIE yupaBisieMble HElu yCIPORCTBA CYUTAIOTCH IPYIIION
yupaBiasgembix neneir NeQ; menu, momaep:KuBaeMble MOIYJIEM BBIXOIOB, YCTAHOBJIEH-
HbIX B caor Ne2 (sic)!, paccmaTpmBaioTcs Kak TpyTmna ympabiaseMbrx mermeit Nel,
a MpU yCTAHOBKE MOy BBIXOAOB B cyioT Nel ero menm cumraiorcs rpymmoit Ne2
(cm. rabu. 4.1).

OO6bIYHO TIPKM HAMYUU B KOH(MDUIYpALUU YCTPOUCTBA 00H020 MOy BXOJOB €r0
YCTAHABJIUBAIOT B CJIOT N1, & TpU HAJIUYIUU 00HO20 MOIYJIsT BHIXOIOB OH YCTAHABIIU-
Baercs B cjioT Ne 2. [lpu Hanmwanu AByX OJMHAKOBBIX MOJIYJIEH OHU yCTAHABIUBAIOTCS
B 00a cjora. PekomenoBanubie KOHMUTYDAIMH T€PEIUCTICHBI B Tabsuie 4.2.

1Cxazamnoe BepHO As Bepcuit mpomueka 4140917 u Gojee MO3IHUX; B 60Jiee PAHHNX BEPCHIX
HOMEpa IPYII YIPABJISIEMBIX IeTeil COOTBETCTBOBAIN HOMEDPAM CJIOTOB PACIIHPEHUSI.
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Tabmuma 4.1: cnonb3oBannue CIOTOB PACIIHPEHUsT

Ne ciora kiemmsl | UNC010/in UNC010/out
Cnor 1 (nesbrit) | M10-M14 | sxozxer 0-3 | rpymna BbIXOIOB 2
Caor 2 (upassriii) | M20-M24 | Bxozpt 4-7 | rpymia Bbxouos 1

Tabmuma 4.2: PekomeH10BaHHBIE COYETAHNS MOYJIEH PACIIHPEHUS

Koudwurypanus in | out | in + out | in + in | out + out
Cior 1 (eBbiit) in | — in in out
Cuor 2 (upasbrii) | — | out out in out
Kon 04 | f0 f4 44 ff

in — monyss BxozoB (UNC010/in); out — mozyins Beixogos (UNCO010/out)

4.6. Ucnons3osanne moxynas UNCO010/in

Mouayns UNCO010/in upejnnasnaden st 06paborku coObITHI, COCTOAIMX B 3a-
MBIKAHUY U PA3MBIKAHUU 6LOOHbL yenel (KOHTYDPOB); ONUH MOMY/Ib TIOIEPKUBAET
9eTHIPE TAKUX IIETIH.

ITpu ycranoske moxysns UNC010/in B yHuBepcasibhbiii cjior pacumpenus Nel
ITOKJIIOYIEHIE BXOAHBIX Iernedl mpou3BoaaT K kiaemmam M11-M14, B KadecTBe 00111€ro
MTPOBO/IA, UCMONB3YIOT Kjaemmy MI10; mpu yCTaHOBKE MOIYJIsSl B CJIOT 2 HCHOJB3YIOT
COOTBETCTBEHHO KjeMMbI M21-M24 u obrmuit mposon, M20.

s nonKJIIOYeHns IPOBOIOB, COCTABJIAIONINX BXOIHBIE €I, HEOOXOAUMO 3a-
YHUCTUTH KOHIBI [IPOBOJOB HAa 3-4 MM, IJIOCKOH OTBEPTKOH HOAXOAAIIErO Pa3MeEPA
(mampumep, 4acoBoii) OCIA0UTh HYKHBIE KOHTAKTHI KJIEMMHUKA, IOBEPHYB COOTBET-
CTBYIOIIAE BUHTHI MPOTHUB YaCOBOIl CTpesku Ha 4-5 000pPOTOB; BCTABUTH MPOBOIA B
KJIEMMObI; 3aTSHYTh BUHTBI KJIEMM [TOBOPOTOM TI0 9acoBoit crpesike. Qbsi3arenbHo yoe-
JIUTECH, YTO OTOJIEHHBIE YACTU MIPOBOJOB HE MOIYT CONPUKOCHYTHCH JAPYT C APYTOM
¥ C OKpyzKalomuMu mpeaMeraMmu. s npucoeanaenus OOMIEro mpoBoga Ipu HEOO-
XOAUMOCTH MOXKHO TOIKIIOYNUTH HECKOJBKO MPOBOIHUKOB K OIHOMY KOHTAKTY, JTHOO
HCITO/Ib30BATh BHEIITHEE PA3BETBJICHUE.

4.7. Ucnons3oBanne moayins UNCO010/out

Mopayns UNCO010/out npegnasHaden /i yIpaBJeHUs BHEIIHUMUA PeJie W JIpy-
roii caboTOYHON HArPY3KOif.

ITpn ycranoske momyns UNCO10/out B yHMBepcanbHBIH ciaor pacimmpennst 1
yIpaBjsgeMble KaHAJbI OyayT BhIBEIEHBI HA, KiaeMMbl M11-M14, npu yCcTaHOBKE MO-
Jy7s B CAOT 2 HUCTIOMb3YIOTCA COOTBETCTBEHHO KiaeMMbl M21-M24. Knemmvbr M10 n
M20 6ynyr coemunensi ¢ «3emmnéii» ycrpoiictsa. Ilpu BKITOYeHNn yrpaBiasgeMmoil 1e-
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Puc. 4.3: Cxema noaxsiouenus BHeiHux pesie kK mozaysio UNCO010/out

A COOTBETCTBYIOMIAA €if KiileMMa, OyIeT 3aMKHYTa, HA «3€MJII0», TIPU BBIKJIIOYEHUH —
OTKJTIOYEHA.

Vupasisiemass Harpy3Ka J0JKHA MOTPEOIATh TIOCTOSHHBIA TOK, €€ pabdodee Ha-
npsi’keHrne He JIOJI2KHO NpeBHINATh 24 B, a morpebisembrii TOK He TOJIKEH
npeBbimiath 0,8 A Ha Kaxkpiii Karnaa. OCHOBHOE HA3HAYEHUE YIPABJISIEMbIX KaHA-
JIOB — yIpaBjieHre OOMOTKAMU BHEIIHUX dJIeKTPOMAarHuTubix pese. [Ipu noakioqe-
HUU YIPABJISIEMOIl HATPY3KM KOHTAKT «—» (MUHYC) HCTOUHUKA TUTAHUS COSTUHSIOT C
«3eMJIéit» ycTpoiicTBa (Hanpumep, ucnoiab3ysa KouraktT M10 umu M20; MOXKHO Tak:Ke
ucnonb3oBarb OW0, PWR- (kpome mopudukaimu UNCO012), u 1. 1.); «+» nuranus
ITO/TAI0T HA COOTBETCTBYIONINI KOHTAKT HATPY3KHU, & «—» HATPY3KHU COEIMHSAIOT C KOH-
TAKTOM BbIOpAHHOIO yipasisiemoro kanasna (M11-M14, M21-M24 B 3aBucumocTu oT
HCTIONTB3YEMOTO CJIOTA).

Ha puc. 4.3 nokazana cxema MOJAKIOYEHUS OOMOTOK YETHIPEX BHEITHUX PeJjie, 3a-
LMTAHHBIX OT OTJEJbHOIo 6Jsi0Ka nuranus, Kk moayiato UNCO010/out, ycranoiennomy
B cjor 2. [ogkarovyenwne K MOIY/II0, YCTAHOBJIEHHOMY B CJIOT 1, MPOM3BOIUTCS AHAJIO-
TUYHO; HEOOXOAMMO YUIeCTh, 9YTO KOHTAKT «3emjn» MI10 pacmosoxen B rpymme M1
csieBa, Toraa Kak Kourakr M20 pacnosoxken cupasa (cm. puc. 3.1 Ha crp. 9).

[Ipu ucnosp3oBanuu ycrpoiicrea momudukanuit UNC010, UNCO011 u UNCO017,
MATAEMBIX OT BHEIIHEro OJIOKA MUTAHWS, B CIAydae, eCIU HAMPIAKEHNE UCIOIb3yeMO-
ro OJI0Ka MUTAHUsI COOTBETCTBYIOT HOMWHAJIHLHOMY HAIPSKEHUI0 OOMOTOK BHEITTHUX
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Puc. 4.4: Cxema moskIoUeHns BHEMHUX pese K moxyno UNC010/out

pesie (wiu Apyroil ympasiseMoil Harpy3ku) u OJIOK IuUTaHus 00ECIEYUBAECT JTOCTa-
TOYHYIO CYMMAPHYIO MOIIHOCTD [JIs IUTAHNUS YCTPONCTBA U YIIPABJIAEMOI HATPY3KH,
MOkHO 3anurarh ycrpoiicrBo UNCO1x u ynpapiisieMyio HArpy3Ky OT OJHOrO OJI0Ka
nuTtaHus. B 9TOM ciiyguae OJIOK MUTaHWs, KAK MPABUIO, TOAKIIOYAIOT C UCITOIH30Ba-
uueMm pasbéma XPWR, a kiemmy PWRI («+») UCHONB3YIOT [Jist MOAQYH MTUTAHUS
Ha yrpasjsemMyio Harpy3Ky. COOTBETCTBYIOMIAs CXEMa, /I 9€THIPEX IJIEKTPOMATHUT-
HBIX pedie, ynpasisgembix moayiem UNCO010/out B ciore 2, nokasana Ha puc. 4.4.

4.8. Ioakmouenne muHb 1-Wire®

[MTuna 1-Wire (B mepeBozie ¢ aHMIIUICKOrO — «OIWH TMPOBOJ» ) UCTIONL3YET OIUH
OPOBOJL, JIJIsl TI€peavu JAHHBIX W eIé OJUH — B Ka4eCTBE <«BO3BPATHOrO» (3a3eM-
senus). Kpome TOro, BO3MOXKHO HMCIOJIBb30BAHUE TPETHErO IIPOBOJA [JIs TOJAYN TIH-
TaHUSA HA YCTPOMCTBA, MOAKJIOYEHHBIE K ITUHE; TP OTCYTCTBUH TPETHETO MPOBOIA
ycTpoiicTBa, noaksodénnbe dyepe3 1-Wire, MoryT mosiy4ars nuTanue depes mpoBOJ,
Lepesady JaHHbiX (TaK HA3bIBAEMbLA «IIADABUTHBIAY PEKUM LIUTAHUS).

Yerpoiicrea UNCO1x crmocobubr urpars ponb macrepa mwmabl 1-Wire. s moz-
kifodenust muHbl K yerpoiicrBy UNC01x ucnomb3yercs: rpynna kourakros OW, npu-
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+5V (kpacHblit)
GND (uepHbiit)

DATA (6ebiit)

Puc. 4.5: Cxema noakmodenus nepexoxuunka UNC010/1w

4éM LIPOBOJL JAaHHBIX HOAKI0YaeTcsd K Konrakry OWI1, «sossparublii» uposoj, (3a-

semsienne) — Kk OWO0, a nposoj nuranus, npu ero Haguduu, — Kk OW2.
Kommnanus-u3roroBuresnb pEKOMEH/IyeT KCIOJIb30BATH [JIs MOJK/IIOYEHHS IIIHHbI

1-Wire nepexonnuk UNC010/1w. B s1oM citydae npoBoy, JaHHBIX, «BO3BPATHBIN»

MTPOBO/T ¥ TTPOBOJI, TUTAHUST UMEIOT, COOTBETCTBEHHO, OEJIBII, YEPHBIM U KPACHBIN I[BET;

TakuM 00pa3om, kK koHTtakTy OWI1 ciemyer MOOKIIIOYUTH OEJIbIA TTPOBOM, YEPHBIA

npoBoz noakIovanT K kourakry OWO0, kpacubiit — k kourakry OW2 (cm. puc. 4.5).
ObGecrreunBaemMoe HampsiKenne mutanus — +5 B.

4.9. Ucnons3oBanne uarepdeiica RS485 (ronpko UNCO017)

RS485 na ¢dusmueckom ypoBHE HpejcTaBisger cobOil ceTh ¢ TOMOJIOrHel «o0Ias
IKMHAY C IOCJIeJOBATEJIbHON ACUHXPOHHOHI lepefadeil JaHHBbIX B IOJIYLyILJIEKCHOM
peKuMe; IJIsi COEIUHEHUsT YCTPOMCTB MEXKIy CODOM WMCIOIb3yeTcsi OObIYHAS BUTAS
napa (oHa, TO eCTh JBa MPOBOJA), IPU STOM OOIAs JJIMHA [IUHBI MOKET JOCTUTATH
1200 M, X0Te Ha TPaAKTHKE CTOJIb JIJIMHHBIE IITUHBI UCIOJIb30BATh HE PEKOMEHTYeTCH.
Kpome T0oro, HacTOsITEIIbHO PEKOMEHIYeTCsl UCHOJIb30BATh TpeTHil (<«IPeHAKHbII» )
[IPOBO/I JJIs COEIMHEHUsI MEXKIY CODOI «3eMJim» BCEeX YCTPOMCTB.

B bosbmmHCTBE CitygyaeB [is coequHeHus ucnob3yor kabeas UTP5, touno Ta-
KOIi 2Ke, Kak Jjisi 00bI9HbIX KoMIbloTepHbix cereil (Ethernet). Cienyer ormerurs, 4ro
Takoii Kabesib COAEPKUT YeTbiPe BUTBIE HAapbl (8 IPOBOJHUKOB), U3 KOTOPbIX HAubo-
nee nonyaapubiii crangapt Ethernet — 100BASE-TX, mpeamonaramoomuii cKOpocTh
nepegaun 100 MBit /s, ncmosb3yer TOIBKO JIBe Maphl: KeJITy0 (KOHTaKTHI 1, 2) u 3e-
nényio (KoHTakThI 3, 6). B cirydae, eciiu y Bac y»Ke uMeeTCst IPOBOJIKA, UCIIOJIb3yeMas
JIJIsE COEIMHEHNUsT KOMITBIOTEPOB, 3TOT (DAKT TO3BOJISET JIJIs COEIMHEHNUsT YCTPONCTB 10
RS485 ucnonp3oBarh mMeroruecs kabenu, e Hapyiras papory Ethernet-ceru: na-
[pUMeEp, MOXKHO KUCHOJIb30BATH CUHIOIO Iapy JUid mnepejadu urndopmaruu no RS485
(cunuit «CrIOMHONY MPOBOZ, B Ka4ecTBe MpoBoa A, cuHe-0eIblil IPOBOJ, B KAYECTBE
npoBosa B), KopuuHeBbIii mpoBoJL (CO «CILIONIHO» OKPACKOIi) B KAYECTBE «IPEHAYK-
HOTO». DTa CXeMa OCTABJISIET CBODOIHBIM eIIé OIWH MPOBOJL, KOPUIHEBO-OEIIbIi, KOTO-
PBIM MOXKHO BOCIOJIB30BAThCS 1 IPOOPACHIBAHUS HAIPSAXKEHUs ITUTaHus (HAIOM-
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HuM, 4ro Takosoe s ycrpoiicrs UNCO17 cocrasisier 12B), uro nossosur ocyiie-
CTBUTH MTUTAHWE BCEI BaIleil CHCTEMBI YCTPONCTB, BKIIOUYAs MepudepuitHbie pese, or
OJTHOTO OJTOKA MUTAHUST; ECTECTBEHHO, OJIOK MATAHWS ITPU STOM JOJIZKEH 00eCIeInBaThH
JIOCTATOYHYIO COBOKYITHYIO MOIIHOCTb.

s nogkmiodenus K imuHe RS485 wmcmosb3yercs kjaemmHas rpynma RS485
(cm.puc.3.1 Ha crp.9), cocrodinas u3 TPEx KiemM (ciaeBa Hampaso: RS485-A,
RS485-0, RS485-B). Ilposoaa BuToil napbl, NpeAHA3HAYEHHON Ui €PeJadu JIaH-
HBIX, MOJAKJIIOYaioTcs K kiaemmam RS485-A u RS485-B; oueHb BaXXHO cO0JIIOAaTh
OZINHAKOBYIO IOJISPHOCTD IIPU [OJKJIIOYEHUU BCEX YCTPOUCTB K OOMIEi mmHe: Bee
KOHTaKThI A IOJKHBI OBITH MOIKJIIOUYEHBI K OJHOMY TIPOBOIY Mapbl, KOHTAKTH B —
K Apyromy. «JlpeHakHbIil» MpOBOJ, MoaK/I09aeTcsa K kiemme RS485-0. Eciu oI pe-
WA UCHOIB30BATH 9€TBEPTHIN TPOBOJ 7Tt TPOOPACHIBAHUS HATIPSIKEHUST TTUTAHWS,
MOIKJIIOUHTE ero K kiremme PWR-.

Verpoiicrea UNCO17 mcmonb3yoT CKOpOCTh mepemadn ganabix 19200 607; sTa
CKOPOCTH BITOJIHE MOJXOIUT JIJIsl YIIPABJIEHUS YCTPOUCTBOM, HO IPH 3TOM JOCTATOTHO
HHU3Ka, YTOOBI CHU3UTH TPEOOBAHUS K HCIOJIb3YyEMbIM (PU3HMIECKUM COeTuHEHnsAM. B
JaCTHOCTH, MPU OOIIEil [JIMHE IMUHBI MOPSIIKA HECKOJIBKUX JIECSITKOB METPOB MOXK-
HO 000#THCH 0e3 pe3ncTopa-TepMUHATOPA Ha KOHIAX IMHHBLI. [Ipw mcmoan3oBaHnn
MUHBL OOJIbITEN JIMHBI B OTCYTCTBHE TEPMUHATOPOB KAYECTBO CBI3U MOXKET PE3KO
CHU3UTHCS; JJIsl TIOTJIONIEHNsT BOJTHOBBIX OTPAYKEHWH MCIOJb3YIOT PE3UCTOPHI HOMHE-
nasiom 200 Om, BrfOuéHHBIE Ha KOHIaxX ImuHbI. YcrpoiicreBo UNCO17 conepzkur
BCTPOEHHBII TEPMUHATOD, KOTOPbII BKJIIOYAETCHd M BBIKJIIOYAETCH yCTAHOBKON WU
CHATHEM TepeMbIUKH-IKaMiepa Ha miare mopra RS485; B 3aBozickoit kondurypa-
M7 9TA TMEPEMBIYKA MPUCYTCTBYET, HO HAXOAWTCA B PA3OMKHYTOM MOJIOKenun. JIjis
€€ yCcTaHoBKU (T.e. [IJIsl BKJIIOYEHHs PE3UCTOPA-TEPMUHATOPA) HEOOXOAUMO OTKPHITH
KOpIyc ycrpoiicTBa u HajiTu BHyTpu miary mopra RS485; sra miara ycraHoBieHa
B KOPILyCe YCTPOUCTBA BEPTUKAJIBHO U MMEET HAMMEHbINUN Pa3Mep CPey MedaTHbIX
IJIaT B COCTaBE YCTPOMCTBA, PACIOJIATAETCS MEXKIY SJEKTPOMATHUTHBIMU Deie, K
OCHOBHOI1 TIaTe yCTpOiicTBa OHA moAK/OUeHA 1depe3 pasbém «I0 Modules, k mpo-
IeCCOpHO# 11aTe — dYepe3 pasbém J49, Ha camMoil 1jlaTe MOpPTa MMEETCs HaIIUCh
«UNC 56.14.01 RS485». KoHTaKThI /1Jisi YCTAHOBKHU MTEPEMBIYKHU [TOMEYEHBI CJIOBOM
«TERMINATOR>, cama mepemMbluka HAXOIUTCH HA OJHOM M3 KOHTAKTOB. C mOMO-
B0 MTAHIIETA WK APYTUM CIIOCOOOM CJIEIYeT CHSITh MEPEMBIUKY C KOHTAKTA U HAJIETh
Ha, 002 KOHTAKTa CPa3y.

Crenyer 0co60 MOMUYEPKHYTH, YTO PE3UCTOPHI-TEPMUHATOPHI TOIKHBI UCITOIH30-
BAThCH TOJIBKO HA KOHIAX IIWHBI, TAK YTO €CJIW, HAIPUMED, BBl HCIOJIb3yeTe
tpu ycrpoiicrea UNCO17, moakmouénnnie gepe3 RS485 K OgHOMY yIpaB/IsIONeMy
KOMITBIOTEPY, MTPUYIEM yIPABIMIOMuil KoMnbioTep depe3 aganrep RS485 moakmouén
K KOHILy IIHWHBI, TO TEPMHUHATOP CJEAYET BKJIIOYUTH TOJBKO HA OJHOM W3 BAIIUX
YCTPOHMCTB, CAMOM JAJbHEM OT yIPABJSIOMIEro KoMibiorepa. Hekoropbie asanrepbt
RS485 nmMeroT BCTpOEHHBII TEPMUHATOP; OOPATUTECH K WHCTPYKIIUU HA, BAIIl aJarTep
3a 6ostee momapobHOit wHMOpMarueit. [Ipu oTCyTCTBUM BCTPOEHHOTO TEPMUHATOPA, B
BallleM aJianTepe Mpu HEOOXOJUMOCTH BKJIIOYUTE MEXKIY €ro KOHTAKTAME PE3UCTOD
nomuaagoMm 200 Om. [Jenars BCE 910 crieyer He paHee, 9eM y BAC PeaJTbHO BOZHUK-
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HyT IOMEXH [pU OOMEHE JAHHBIMHU MEXK/ly YIPABJSIONMM KOMIBIOTEPOM U yCTPOii-
cTBaMu; B OOJIBITMHCTBE CJIYYAEB BbI MOXKETE BOOOINE O0OUTHCH 0e3 TepMUHATOPOB
(oTMeTHM, UTO 3TO CHUKAET SHEPronoTpebIeHne, XOTs U HE3HAYUTEIHHO).
Nnrepdeiic RS485 yupasnsiercs konrposuiepom UART u, kak ciencrBue, jgoru-
YECKU TPE/ICTABIISIETCS B CHCTEME YIPABJISAONEro KommboTepa kKak COM-mopr.

V. BcTpoenHoe mporpaMMHOe obecnedeHne U ero
BO3MO>KHOCTH

TekcT HaCTOSAMIErO0 PYKOBOJICTBA COOTBETCTBYET BEPCUU IIPOIMUBKA
4141014 u GoJiee mo3aHUM ([0 BBINYCKA OYePEJHON BepCHM PYKO-
BogcrBa). Ecin Bala Bepcusi MPOIMBKY MMEET MEHBINHH HOMEp, UCIONb-
3yiiTe BEPCHUIO PYKOBOZCTBA IO IKCILIYATAINN, TPUIATABIIYIOCS K BaIlleMy
YCTPOHCTBY, TUO0 OOHOBUTE MPOIINABKY.

Verpoiicrea cepuit UNC001 w UNCOIx ympaB/siioTCs BCTPOEHHOM MTPOTrpaMMOii
«UNCOxx Firmware» (majiee — <«IpOIIUBKA» ), OOECIEIMBAIONICH yIPABICHUE IIEIIs-
MU YyCTPONCTBA U B3aUMOAEHCTBUE C yIPABIAIOMINM KOMITbIOTepoM. Cxemarndeckas
cxoxkectsb yerpoitcte UNCO001 u UNCO1x mo3Bosisier UCIOIb30BaTh B yCTPOHCTBAX
000uX THUIIOB OJIHY W TY K€ IPOIMMUBKY 63 m3MeHeHHsI.

IIpousBoauTe b MOCTOSHHO PAbOTAET HAZ COBEPIIEHCTBOBAHUEM MporuBKu. Ho-

BbI€ BEPCHUU MIPOIIUBKY JIOCTYITHBI HA CAWTE MPOU3BOIUTENS K MOTYT ObITH 3arPyKEHbI
B yCTPOHCTBO ¢ ucnosb3oBarueM mnporpammaropa UNCS01 wim apyroro moaxomsiie-
0 MPOTPaMMATOPA; €CJIM BO3MOYKHOCTH WCIIOJIH30BATH MPOrPAMMATOP HET, BB MO-
JKETEe 3aKa3aTh Y MPOU3BOIUTE ST MUKPOKOHTPOJIJIEP C YCTAHOBJIEHHON B HErO HOBOIA
BepCUel IPOITNBKH.

C TOYKHU 3peHusi OMEPAINMOHHONW CUCTEMBI YIIPABJISIONIEr0 KOMIIBIOTEPA, YCTPOii-
crBa UNCOxx mpezcrasnsaoT coboit HID-ycrpoiicTtBa u, kak ciencrsue, He TPEOYIOT
YCTAHOBKU B CUCTEME JONOJHUTEIBHbIX JAPAiiBepoB (GOJIbIIMHCTBO COBPEMEHHbBIX OIle-
PALMOHHBIX cUCTEM yzKe uMeer jpaiisepsr mis HID-ycrpoiicts B cBoém cocrase). Baa-
umoyeiicrsue ¢ UNCOxx wepe3 USB nozBosisier nepegaBarh yerpoicTBy Komandb, a
TaK’Ke 3aMPAaIBATEL €r0 TEKYIIEE COCMOAHUE; KPOME TOTO, YCTPONCTBO B HEKOTOPBIX
CydYasX BBIIAET TEKCTOBBIE COOOUW,EHUSA, KOTOPBIE B 3aBUCHUMOCTH OT HACTPOEK MO-
ryT mepenasathed depes USB B Buie nomoxa 660da’; eciii MOTOK BBOJA BBHIKTIOUEH,
YCTPORCTBO COXPAHSIET COOOINEHUsT BO BHyTPeHHEM Oydepe, KOTOPbIi TaKKe MOXKHO
OIPOCUTH C YIIPABJIAIONIETO KOMIIBIOTEPA.

Buyrpenuss pabora ycTpoficTBa TPOUCXOAUT UUKAGMU, TTPUIEM JIATETHHOCTH
OJIHOT'O ITUKJIA COCTABIISET NPUOAUSUMENLHO ﬁ CeKYH/bl. JTa JJTUTETHHOCTD sIB-
JISeTCA YHUBEPCATbHON eIuHUIeH M3MEPEHns BPEMEHHu IIpu padore ¢ yCTPOHCTBOM.
HeobxomnMo 0TMETUTD, 9TO JJIUTEIBHOCTD [IUKJIA MOYKET UMETh 3aMETHYIO MOTDEII-
HOCTB. VCrOIb30BaTh BHYTPEHHUN TaiiMep yCTPOWCTBA [IJisi W3MEPEHWsS DPeATHHOTO

1B macrosimee Bpemst 3ta dbynkims gocTymHa Toabko s OC Linux; nog Windows motox USB-
BBOZIA He paboTaer.
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BpeMeHu (HAIpUMEp, /Il BKJIIOYEHUs] MJIU BbIKJIIOYEHUs Lelell B OlpelesIEHHOe Bpe-
M$ CYTOK) CJIEIYET C OTPEIEJIEHHON OCTOPOKHOCTHIO; CYIIECTBEHHO HAIEKHEE U TTPO-
e OyJieT MCIOIh30BaTh ISl ITUX Iiejieil Yachl YIPABJIOIIEr0 KOMIbIOTEpa, JH0O,
KaK MHHUMYM, DEryjgpHO (Hanpumep, 1 pa3 B CyTKH) CHHXPOHH3MPOBATH PabOTy
YCTPOHCTBA MO TIOKA3AHUSM YaCOB KOMIIBIOTEPA.

IIpomuska nocrasiisieTcst B coorBercTBUM ¢ yciaopusamu junensun GNU GPLv3,
C TEKCTOM KOTOPOW MOYKHO O3HAKOMHUTHCsI B ceTu VIHTEpHeT, B TOM dHCje Ha caiiTe
MPOU3BOIUTENSA yCTpoiicTBa. s yCTPOMCTB, YKOMITIEKTOBAHHBIX ONTHIECKAM JIHC-
KOM, COOTBETCTBYIOIIHHN JUCK COMEPKUT MOTHBIN HCXOAHBIN TEKCT IPOUINBKH; TAKIKE
UCXOHbIE TEKCTHI MPONIUBKHU (BKJIOYas 00Jiee HOBbIE €€ BEPCHM) MOYKHO HANTH HA
caiiTe IPOU3BOIUTENIA.

5.1. ITapameTpbl HACTPOMKH N KOH(MUT'YPAIMOHHBIE PETUCTPBI

ITO/Ib30OBATEJIBCKASI YACTh CEPUMHOTO HOMEPA T03BOJISIET OTJINYATH
yCTPOMCTBA APYT OT Apyra mpu noakaodennn K muae USB omHOBpeMeHHO HECKOIh-
kux ycrpoitctB UNCOxx. CepwuiiHblii HOMEP yCTPOHCTBA COCTOUT U3 TPEX dacTeit,
KaxK/1ad U3 KOTOPBIX comepkut dersipe nudpol. [lepsasg yacts o3nagaer Homep map-
TUU yCTPONCTB, BrOpasi — HOMED, NAeHTUMUIUPYIONNH yCTPORCTBO BHY TPH TIAPTUH,
1, HAKOHET], TPEThs YaCTh CUNTACTCA TOTH30BATEIHCKOW W TTPUMEHSETCS I WIeH-
TudUKaIMA yCTPOICTBA MPU OTHOBPEMEHHON paboTe ¢ HECKOJbKUMHU YCTPOWCTBAMH.
Wcxonno 3ra 9acTh cepuitHOro HOMepa /st BCeX MPUOOPOB YCTAHOBIEHA B 3HAYCHUE
7775, HO POIIUBKA MMO3BOJISIET YCTAHOBUTH JIT0O0e ymo0HOe 71 Bac 3Hadenue. Ecan
BbI IIJIAHUPYETE UCIO0JIb30BATh OOJIbIIE OJHOIO YCTPONCTBA C OINHUM KOMIIBIOTEPOM,
PEKOMEH/IyeTCd cpa3y K€ CMEHUTHh 3aBOACKOe 3HAYEHWe Ha JApyroe, HampuMmep 0001,
0002 u T. 1. (cM. cTp. 34).

Hacrpoitku ycrpoiicrBa 3a/1af0TCsi 3HAYCHUAME KOHPULYPAYUOHHBLE PE2UCTMPOB.

PETUCTP AIIMAPATHON KOH®UTYPAIIUM TpegHA3HAUEH I HACTPOHKH
[IPOIIMBKU B COOTBETCTBHUU C AIMAPATHBIMA OCOOEHHOCTSIMHU KOHKDPETHOI'O yCTDPOii-
crsa. Perucrp cocrour u3 32 6ur (cm. tabu. 5.1); crapwue 16 6ur 3a4a10T 1iuresib-
HOCTH OJHOTO IUKJIA B €IMHANAX, MpUOII3HTeqbHO paBHLX 0,6 x 1076 c., u moryT
OBITH MCIIOJIB30BAHBI [IJIT TOHKON HACTPONKHU BHYTPEHHErO TaiiMepa; 3aBOJICKOE 3HAa-
genue cocrasysier 3A981¢ (15000). Burst ¢ 15 mo 8 aysa ycrpoiicrs UNCO017 3axator
cKopocTh obMena Ha unTepdeiice RS485; BO3MOXKHbIE 3HAYEHUS IEPEIUCIEHBI B Ta0-

Tabauna 5.1: Peructp anmaparuoii Koudurypamnun

Burer | macka Ha3HAUECHNE

31-16 | 0xffff0000 | JIMTETLHOCTD IUKJIA TaiiMepa

15-8 0x0000££00 | ckopocrb nopra RS485 (cm. rabiuiy 5.2)
7-4 0x000000£0 | xKom Momynst B ciaore Ne2

3-0 0x0000000f | xom momyns B ciaore Nel
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gaue 5.2. g npyrux moaudukanumii 37oT 0alT J0/2KeH ObITh PABEH HYJII0; OTMe-
M, aTo HyeBoe 3Hadenue myist UNCO017 o3uagaer ckopocts 19200, uCIOIB3yeMyto
mo ymomdanuio. Ilpu 3aHecennu B 3TOT OaliT 3HAYUEHUIl, HE YKA3aHHBIX B TAOJIUIIE,
pe3y/IbTaT He OnpeIeéH; ckopee Bcero, narepdeiic RS485 mpocro He 6ymer paborars.

Muammuii 6aiiT perucrpa annaparnoil koaduryparuu (6urst ¢ 7 10 0) onpee-
JIsieT, KAKWe MOJIY/I YCTAHOBJIEHBI B CJIOTHI pPacimpenus. Butsr 7-4 coOTBETCTBYIOT
Bropomy cJory, 6uret 3-0 — nepsomy. Mounyiar UNCO010/in obo3nauaercs 4uciom
0x4, mouynb UNCO010/out — wucsiom OxF, mycroii cjior obosnadaercs uucjom O.
Hampuwmep, 3uavenune 0xF4 B mjaamem OaiiTe permcrpa ammaparHoil KOHMUTYpa-
[[M O3HAYAET, YTO B TIEPBOM cJjiore ycraHoBseH Moxynb UNCO010/in, a Bo Bropom —
mozyiab UNCO010/out; 3uagenue 0x04 coorercrayer momysao UNC010/in B nepsom
CJIOTE TIPU IIyCTOM BTOPOM CJIOTE, W T. II.

VYcraHoBKa CJIMINKOM HU3KWX 3HAYEHU AJIUTEJIHHOCTH IUKJIA BHYT-
PeHHero taiiMepa MOXKeT JIUIIMUTH Ballle YyCTPOIICTBO BO3MOXKHOCTH OTBe-
YaTh Ha 3alIPOCHI YIIPABJISIOIIEro KOMIbIOTEPA; BOCCTAHOBUTDH yCTPOMCTBO
B 9TOM CJIy4Yae MOXHO TOJIBKO ¢ HOMOINbIO IIporpammaropa. Ecim Bbl He
YBEPEHBI B CBOUX JeMCTBUAX, KOMIAHUA-IPOU3BOIUTEIb HACTOATEIBHO PEKOMEH,1yeT
BOBJEPKATHCH OT IKCIIEPUMEHTOB C PECUCTPOM AIAPATHON KOH(MUTYDPAIUH.

PETUCTP IOJIb30BATEJbCKOM KOHO®UTYPAIIMM 331a6T Haubojee obnme
mapaMerpsl paboTel ycrpoiictsa. Peructp comepzkur 32 6ura; crapmmii 6aiiT mo3Bo-
JIieT 33JaTh JAefCTBUs, KOTOPbIE YCTPOICTBO BBIMOIHUT IPU BKJIIOYEHUU [TATAHUS,
Gaiir Ne2 3amaér pexkum paborsl ¢ munoit 1-Wire, 6aiir Ne1 ycranaBiusaer pexxum
paboThl KaHAJIa BBIBOIA, MJIAAININN OAWT OTBEYAET 33, IJIUTEILHOCTH CpabATHIBAHS
BXO/IHBIX JIuHMI (3amuTa ot apedesra). Pacrnpeeienue GUTOB perucTpa MpUBEIEHO B
tabsune 5.3. Hanpumep, 3aagenne 0x00fc0102 BKIIO9aET BCE MMEIOIIHECs Dy HKITUH,
cBst3anube ¢ mmaOM 1-Wire, HampaBiser cooOIIeHusT B «IIOTOK BBOmay depe3 USB
Y yCTAaHABJIMBAET, YTO CMEHA CTATYCA BXOJHON JIMHUKA (PUKCUPYETCs 110 IPOIIECTBUN
JIBYyX IMKJIOB (peKOMeHI0BaHHOe 3Hadenue). 3uadenue 0x1a000001, HATPOTHUB, BbI-
kutogaeT Bce dyrkimu 1-Wire, orkirogaer nepegady nHGOPMAIMOHHBIX COOOIEHMIA
mo USB, cmeny craryca hpukcupyer mo OJHOMY TOJTHOMY IIUKJIY, a IPHA CTAPTE yCTPOii-
CTBa OPEJANUCHIBAET BBINOJIHUTD JIeiiCTBHUE, 3allMCAHHOE B paCIIMpeHHbIil peructp E26
(26 — wecrHaauarepuunoe la). Pacumpenubie perucrpbl H0ApobHO paccMaTpuBa-
IOTCS HUKE.

Tabnuna 5.2: Bosamoxkuble 3Ha4enus: ckopoctu obmena ajiss RS485

3HAYEHUE | CKOPOCTD || 3HAUEHHE | CKOPOCThb
(hex) (6om) (hex) (60x)
00 19200 26 19200
9b 4800 13 38400
4d 9600 Oc 57600
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Tabmuna 5.3: Peructp nosib3oBaTenbCckoil KOHMGUTY AN

Burwer | macka Ha3HAUYEHUE

31,30 | 0xc0000000 | 3ape3epBUPOBAHBI

29-24 | 0x3£000000 | momep E-permcrpa, comepzkaiiero neficTBue Ijis BbI-
nonHenusa upu crapre; 0 — orcyrcrBue aeiictBud, 48
— BBIMOJHUTH EOO

23 0x00800000 | ckaumpoBarh muHy 1-Wire?

22 0x00400000 | BBIZABATH B MOTOK BBOJA MACHTH(PUKATOPHI MOIKJIIO-
qaembix 1-Wire-ycrpoiicrs?

21 0x00200000 | TO K€ JIJIsE OTKJIIOYAEMbIX YCTPOHCTB

20 0x00100000 | CunTsiBaTH TEMIEPATYPY C HaTunkoB DS18x20, a Tax-
Ke cocTosiHue ycrpoiictB DS24137*

19 0x00080000 | CrarmpoBaTh pacIIupeHHbIE PErUCTPhI Exx HA mpeamer
nIeHTH(PUKATOPOB «Tabyieroky iButton?*

18 0x00040000 | CkaHMPOBATH PACIIUPEHHBIE PEruCTPhI EXX HA IpeaMer
cOObITUIl, CBA3aHHbIX C TeMIEparypoi?™

17,16 | 0x00030000 | 3ape3epBUPOBAHDI

15-12 | 0x0000£f000 | BenwuwHaA 3aJepPKKW MPHU OTKJIIOYEHUW BEIOMOTO
ycrpoiicrea 1-Wire

11-9 0x00000e00 | 3ape3epBUpPOBAHBI

8 0x00000100 | rerepupoBarh HOTOK uHpopmaruu Ha USB?

7-0 0x000000ff | anTHApeOE3r: KOJUYECTBO IIUKJIOB, TOCIE KOTOPOTrO
BXOJHAS JIMHUS CUUTAECTCS CMEHWBITIEH CTATYC

*Hexoropste unu Bce u3 6uroB 18, 19 u 20 perumcrpa mOIb30BATENLCKON KOH(MUTYPALNH MOLYT
UICHOPUPOBATHCSA OTAEIbHBIMHM BEPCHSIMH NMPOUIMBKHU C I1€JIbI0 SKOHOMHH IPOIPDAMMHON NaMATH; B
3TOM CJIydae COOTBETCTBYIOIIWE NeHCTBUsA BBIIOJIHAIOTCS BCErJA, KOIA BKJIIOYEHO CKAHHDOBAHHE
muabl 1-Wire (6ur 23).

PErucCTPbI PEAKIIVY TTO3BOJISIOT YCTAHABIMBATH PEAKITUIO YCTPONCTBA HA 3a-
MbIKAHUE ¥ Pa3MbIKAHUE BXOJIHBIX (CUIHAJIBHBIX) IEHeil.

C Kaxk10il W3 BXOOHBIX IIETel CBsA3aH CBOIM PErHCTD PEAKINU, COAepIKaImii 32
Ooura. ITU perucTphbl 0OBITHO obo3HagaroTcsa RO, R1, ...R7; BCEro permcTpoB peax-
yH BoceMb. Peructpsr RO . .. R3 HCHOMB3YIOTCs 171 TeTeil, Mo epKaHHbIX MOILYTEM
UNCO010/in B 1iepBoM cjioTe paciiuperusi, OCTABIIMEC — JJisk MO/LYJIsl BO BTOPOM CJIO-
Te pacmupenusd. Eciu ciioT myCr uin COAEPKUT APYrofl MOIY/Ib, COOTBETCTBYIOIIHE
PETUCTPHI HE UCITIOIB3YIOTC.

B kaxgom peructpe 6urel ¢ 0 mo 7 3amaor Miaamuit 0aiT Koga AeficTBUAS MpU
3aMBIKAHWH I, OUTHI ¢ 8 Mo 15 3amai0T MIAMIIHI OaiT KO JeHCTBUS MpH pas3-
MbikaHuu nenu. butel ¢ 16 mo 19 3a7a10T cTapiryio 49acTb KOAd JeHCTBUs, OOIIYIO
JJIsl CIy4aeB 3aMbIKAHUsS U pa3MblkaHusdA. VHa4ve roBopsi, UTONOBBIN KO, JefCTBUs
dopmupyercs u3 crapumieit YactTu, B3aToit u3 6utos 16-19, u miaameit yacTu, B3ATOM
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Tabnuna 5.4: Peructp peakiuu

Burwer | macka Ha3HavYeHNe

31 0x80000000 | 3ape3epBUpOBaH

30 0x40000000 | yBeIHMYMBATD CYETUMK TPU 3AMbIKAHWN !

29 0x20000000 | yBeIMYMBATD CYETUIUK HPU PASMbBIKAHWN !

28 0x10000000 | coxpaHATH COOTBETCTBUE UETHOCTH CIETINKA COCTOSI-
HWIO JINHAN?!

27 0x08000000 | BBIZABATEH COOOIIEHUE O 3aAMBIKAHIHN

26 0x04000000 | BbLIABATHL COODIIEHHE O PA3MbBIKAHUAN T

25-20 | 0x03f00000 | 3ape3epBUPOBAHBI

19-16 | 0x000£0000 | crapmag dacth (4 6ura) Koma AeHCTBUS

15-8 0x0000££00 | muammuit 6aiiT KOma AeHCTBUS MPYU PA3MBIKAHUN

7-0 0x000000ff | muammmit GaiT KOAa IeHCTBHSA NP 3aMbIKAHIT

u3 OuroB 07 mpu 3ambikanwnu, 8—15 npu pasmbikanun. Komsr meiicTBuii moapobHO
paccMaTpuBAIOTCA Ha CTP. 27.

Bur 29 perucrpa peakiuu yka3bIBaeT, HyKHO JIM YBEJIWYUBATH 3HAYEHUE COOT-
BETCTBYIOMIErO CYETUYMKA IIPU 3aMbIKaHuu nemnu, out 30 — upu pa3mbikanuu. but 28
OPUHUMAETCsI BO BHUMAHUE TOJHKO TIPU OJHOBPEMEHHO yCTAHOBIEHHBLIX (PABHBIX 1)
ouTax 29 u 30; ecqi IpU ITOM YCTAHOBJIEH TaKKe u OUT 28, TO mpu cOpoce CIETINKA
COXPaHSETCsl COOTBETCTBUE €r0 YETHOCTH MOJIOXKEHUIO COOTBETCTBYIONIEH 1enu (ecsu
Uelb PA30MKHYTa, 3HAYEHUEe OCTAETCd YETHBIM, €CJIM 3aMKHYTA — HEYETHDBIM); s
9TOro, €CJIHU [ENb 3AMKHYTa, IPU cOpoce CIYETINK HE OOHYJISIETCH, & YCTAHABINBACTCS
B €IUHUILY.

Buter 27 u 26 onpenensior, OyJAeT Jiu BBIIABATHCA COODIIEHHE COOTBETCTBEHHO
Ipu 3aMbIKAHUU U PA3MBIKAHUW JIMHUH.

Ocranbuble 6uThl perucrpa peakuuit (6urbr 31, 25-20) 3ape3epBupoOBaHbI 1ist
OyZymux BepCHil; B HACTOMAIIEE BPEMs OHU HE MCIOJIB3YIOTCH U JOJIKHBI ObITH yCTa-
nosJjienbl B 0.

PACHIMPEHHBIE PETUCTPHI, o6o3nauaembie E00, EO1, ..., E47 (Bcero 48 pe-
[UCTPOB), IPEJIHA3HAYEHBI JJId CO3JaHus 0ojiee CJIOKHBIX DEaKIWii Ha COObITH, &
TakKe [JId XpaHeHus uHdopMalmu, cBa3annoil ¢ munoil 1-Wire (upenrudukaropos
1-Wire-ycTpoiicTB, rpanui; TEMIEPATYP, CAUTHIBAEMBIX C TEMIIEPATYPHBIX TATINKOB,
U peakiuii Ha nepecedenue Takux rpanuil). Kazkiplil u3 paciMpeHHbix perucrpoB co-
crouT u3 8 GaiiT, mpudémM crapiiuii 6aiiT onpeaesseT, B KaKOH pOJIU JAHHbBIA PErucTp
HUCTOIb3YeTCH:

e 3nauenns ¢ 0x00 mo 0x2f yKa3bIBAIOT, YTO PETUCTDP COAEPHKUT HICHTU(PUKA-
rop 1-Wire-kiitoua (manpumep, «rabiaerku» iButton), npu mosiBjieHuu KoTopo-
IO yCTPOHCTBO MOMKHO HUCIOJTHUTH KAaKoe-Tn0o IeicTBreE;
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e 3HadeHne 0x60 03HATAET, IYTO PETUCTP UCIOIb3YETCs /s XPAHEHUsT UIeHTU(DH-
KaTopa BeJIOMOTO ycTpoiicTBa 1-Wire, HO HUKaKNX aBTOMATHYECKUX JIeHCTBUIH,
CBA3AHHBIX C 3TUM YCTPONCTBOM, HE IIPEIIOJIATaeTCd;

e 3HavyeHusd 0x70 u 0x7e 03HAYAIOT, COOTBETCTBEHHO, IVIABHBIN M I0/[YMHEHHDIE
PETUCTPHI 11 B3AUMOAEHCTBUSA C TEMIEPATYPHBIM JTATYNKOM;

e 3uadeHnusa ¢ 0xe0 mo Oxef 0O6O3HAYTAIOT PETUCTP, COMEPIKAIIMANA CIIUCOK U3 TISTH
KOJIOB JI€ACTBUN; TaAKUE PErucTpbl UCHOIb3YIOTCH IIPU 33JaHUU CJIOKHOU JIOIU-
KU aBTOHOMHOM pabOThI yCTPOICTBA;

e 3HaueHne 0xfO yKa3bIBaeT, YTO PErUCTP COJAEPKHUT OIMUCAHUE <«CJIOXKHOTO Ieil-
CTBHsi», KOTOPOE COCTOUT M3 LPOCTOrO JAefcTBUs ([OAJIEKUT BbIIOJHEHUIO
HEMEJJIEHHO), BEJIMYNHBI TIay3bl W eIé OJHOTO TPOCTOTO JIeHCTBUsI, KOTOPOEe
HYZKHO BBITIOJIHUTH TI0 UCTE€YEHUN 33JAHHON NMay3bl;

e 3HaudeHud ¢ 0xf4 o 0xf7 yka3bIBaIOT, YTO PErUCTP COAEPKUT OLUCAHUE «YCIIOB-
HOIO JIefiCTBUA», BbIIIOJIHEHUE KOTOPOI'O 3aBUCUT OT 3HAYEHUl B pezucmpe npo-
2PAMMHO20 COCTNOAHUA.

e 3Hadenud 0x7f u Oxff o3HadaroT, 4TO perucTp He UCHOJIb3YEeTCH.

[Tonpobuo E-perucrpsr paccmarpusaiorcs B 171. 7.

5.2. DHeproHe3aBucnMas MaMsaThb

3HavyeHNs BCEX HACTPOEK COXPAHSAIOTCH B IHEPTOHE3ABUCHUMOIl MAMSITH YCTPOIi-
CTBa, TIPU 3TOM BCE HACTPOWKM, KPOME DACWUPEHHHLT PE2UCMPos, Tpu pabore KOIu-
pyIOTCd B OIIepaTUBHYIO HaMAThb. VI3MeHeHue noavdosamensvckoli wacmuy ceputinozo
HOMEPA T Pe2ucmpa annapammol Konduaypeyuy HeMeaJIeHHO OTPAXKAETCS B dHEP-
TOHE3aBUCUMON MaMsATH. VI3MEHEHNE pe2ucmpa noab306amessckol Konduaypayuy n
PETUCTPOB PEAKIUN aBTOMATUYECKHW B SHEPrOHE3aBUCUMON IaMATH He COXPAHSAIOT-
CcsA, JIUIst 9TOTO HEOOXOAMMO IATh YCTPONCTBY CIEIMUAIBHYIO KOMAHIy — B MPOTHUB-
HOM CJIy4ae 3HAYEHUs STUX PEruCTPOB OYAYT MOTEPSHBI ITOC/Ie BHIKJIIOUEHNUS TUTAHWS
(orMerTuM, 4TO B HEKOTOPBIX CJLydasX TO CBOMCTBO MOXKET ObITh UCIIOJIL30BAHO JIJist
MPOBEPKHU IKCIEPUMEHTAIBHBIX HACTPOEK ). Pacwupennvie pezucmpn, B ONEPATUBHY IO
NaMATh He KONUPYIOTCA, YCTPOUCTBO HEIIOCPEJICTBEHHO HCIOJb3yeT X 3HAYEHUSA B
SHEPrOHE3aBUCUMON MaMATH.

YdaruTte, 9TO pecypc SHEPTrOHEe3aBUCUMON TAMATH COCTABJISIET TOPSIIKA CTA THICTT
[MKJIOB 3AITUCH, MTOCJIE 9€r0 MUKPOKOHTPOJIJIED BAIIEro yCTPOWCTBA OyAeT HEempuro-
JeH K mganbHeiineit pabore. IIpu py<uHoil mepeHacTpoiike ycTpoicTBa 3TO OrpaHutdIe-
HHe, KaK IIPABUJIO, CJIOKHOCTEN HE CO3/1a€T, IOCKOJIbKY KOJIMYECTBO Iepe3anuceil u3-
MepsdeTcd AeCcATKAMH, MAaKCUMYM COTHSAMH; TeM He MeHee, MMeIoIeecsd OrpaHnvYeHune
HEOOXOIMMO YUUTHIBATH MTPY HANKMCAHUU TPOCPAMM, YIPABISAIONIAX YCTPONCTBOM —
B 9aCTHOCTH, HE MPUOEraTh K PEryIAPHBIM ABTOMATHYECKUM IEHCTBUSM, IPE/ITOIa-
TaoIUM 3aIUCh B YHEPrOHE3aBUCUMYIO MaMsiTh. HampumMep, eciin HAMCAHHAS BAMU
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Tabauna 5.5: Peructp cocrosiaus

Burer | macka Ha3HAYEHUE

15-12 | 0xf000 | cocrosHue 1eneit Mmomynsa B ciaore Ne2
11-8 0x0f00 | cocTosinme temneit Moayis B cimore Nel
7-4 0x00£f0 | 3ape3epBUpPOBAHDL

3-0 0x000f | cocTossHME OCHOBHBIX BBLIXOIHBIX IEMeit

nporpamMa Oymer u3MeHSTh KaKyio-TO (hDUKCHPOBAHHYIO YaCTh IHEPTOHE3ABUCUMOIA
[MaMAaTH OAWH Pa3 B CEKYH/Y, YCTPOWCTBO UPHUIAET B HEIOJHOCTH MPUOIMIUTEITHHO
[IOCJIE [IOJIyTOPA MECSIEB HEIPEPLIBHON PAbOTHL B TAKOM DEKHME, B Pe3yJibrare I10-
Tpedyercs 3aMeHa MUKPOKOHTPOJLIEPA.

5.3. CocTosHUe ycTpoiicTBa

Bumgnmoe cocmoanue ycrpoiicra UNCOXX CKIaZbIBAETCS U3 COMEPIKUMOTO IBYX
CTPYKTYD JaHHBIX (OCHOBHOE COCTOSIHME M PACIIMPEHHOE cocrosinue). B crpykTypax
BBIJIEJIAIOTCS CJIELYIONINEe PErUCTPhI U O0JIACTH ITAMSITH.

PETUCTP COCTOSIHUA OTParkaeT COCTOsIHUE BCEX IEIeil, KAK BXOIHBIX, TAK U
BbIXOJHbBIX. DTOT perucrp cogepzkur 16 6ur (cm. rabdu. 5.5). Burbt ¢ 0 no 3 orpazaror
OCHOBHBIX BBIXOAHBIX Heneit A—D (0 — menb BbIKJIIOUeHa, 1 — [elb BKI0YeHa,), OUTbI
c 8 mo 11 m ¢ 12 mo 15 oTpazKaloT COCTOAHUE IIeTel, MoAAep:KaHHbIX MOJIYJIAMHU B
csloTax pacmupenus (COOTBETCTBEHHO MEPBOM U BTOpoM). Butsbl ¢ 4 mo 7 B rexyiuei
BepPCHU BCErIa PABHbBI HYJIIO.

Kpowme toro, xakmoif BXOIHO#M MENH COOTBETCTBYET IEJIOYHMCIEHHBIN CUYETUINK,
cocoOHbIH xpanuThb 4ucio or 0 10 65535; KaxK/Iplil U3 CYETINKOB MOXKHO HACTPOUTH
TaK, YTOOBI OH YBEJUYUBAJICSA TIPU KAXKIOM 3aMBIKAHUYM COOTBETCTBYIOIIEH IETH, JIU-
00 pHU KayKIOM €€ Pa3MBIKAHWY, JTHOO0 MpY 3aMbIKAHUHU U PA3MbIKaHUU. B mocsemsHem
CJIydae MOXKHO JOIMOJTHUTEIFHO CKOPPEKTUPOBATH PA0OTY KOMAH/IbI OOHYJIEHUS CIET-
9UKOB TaK, YTOOBI OHA COXPAHAIA YETHOCTH CIETINKA B COOTBETCTBUU C COCTOSHUEM
LIEIIU, TO €CTh YTOOBI YETHBIE 3HAYEHUS CIETINKA COOTBETCTBOBAJIN COCTOSHUIO «IIEIb
3aMKHYTa, HEUETHBIE — COCTOSHUIO «IIETb PA3OMKHYTA» ).

PErucCcTp nPOrPAMMHOI'O COCTOAHU S NTpeTHA3HAYEH /IS 33 aHUS YCIOB-
HBIX ABTOHOMHBLIX JEHCTBUU W COCTOUT M3 UETHIPEX MOJAPETUCTPOB, HAZBIBAEMBIX
FSM-PErUCTPAMM, KaXKIbIil 13 KOTOPBIX COMEPKUT Iucyo or 0 10 15, 3anmmast
4 6ura (obuMii pazmMep perucrpa OPOrpaMMHOIO cocrognus — 16 6ur). 3uadenus
FSM-peructpoB MOryT u3MeHSTHCs TIPY BBIOJHEHIH CHEIUATIBHBIX KOJIOB JIeHCTBUIL;
B CBOIO O4epe/ib, AedCTBUd, 3alluCaHHble B paClIMPEHHble perucrpbl ¢ kogamu £4-£7,
BBIMOJIHAIOTCS B 3aBUCHUMOCTH OT TEKYIEro 3HadeHus ogHoro u3 FSM-peructpos,
9TO TO3BOJISET ONMUCHIBATH HETPUBUAJIBHYIO JIOTUKY ABTOHOMHON pabOThI yCTPOMCTBA.
[Ipu crapre ycTpoiicTBa PErUCTP MPOrPAMMHOTO COCTOSHUS COIEPKUT Hyau. Pabora
C YCJIOBHBIMHU JeHCTBUSAMHU TOAPOOHO paccMoTpena B § 7.3.
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Tabsnuna 5.6: Perucrp nporpammuoro cocrosuus (fsm-peructp)

Burer | macka Ha3HAUYEHNe

15-12 | 0xf000 | 3mauenme FSM3
11-8 0x0f00 | smauenme FSM2
7-4 0x00f0 | smauenne FSM1
3-0 0x000f | smauernme FSMO

PETUCTP TAWMEPA COIEPXKAT KOJIHYECTBO UUKAOE PaAbOMbL, IPOIIEIIIAX C
MOMEHTa BKJIIOUeHus nmutanus. Ilukia npubiusurenso coorsercTByeT 0,01 CeKyHIbI.

BY®EP COOBIIIEHUN npeacTasiser coboit 32-6aiitubrit Oydep s XpaHeHus
CUMBOJIOB, OPTaHIM30BAHHBIH 110 MPUHIINITY KOJIBIIEBOI 3amucu. BrigaBaemble npommBs-
KO# COODIIEeHNsT XPAHATCS B 3TOM Oydepe, IpuuéM MmMPU €ro 3aroTHEHNHA TPOIIHBKA
MIPOJOI?KAET 3aIKUCh COODITEeHMI ¢ Havda a Oydepa; TeKyme MapKepbl HAYAIa U KOH-
1A XPaHATCH B CIENHUAJIbHO BbLIEJIEHHBIX OnHODANTOBBIX mOax. Eciau pesucmpom
NOAB3068aMEALCKOY KonPueypayuy 3a7aHa OTTIpaBKa coobiennii yepe3 USB B Buze
«ITOTOKA BBOIA», Oydep COooOIeHnii OUMIAeTCs M0 MEpPe OTIPABKY JAHHBIX U€pe3
9T0oT MOTOK. Kpome Toro, Oydep MoxKeT ObITH OYHUINEH MPUHYAUTEILHO IO KOMAHJIE
C KOMIIBIOTEPA.

PACILIUPEHHOE COCTOSIHUE B HbIHEITHEl BEPCUU MPOIIUBKU [IPEICTABIIIET
cO0Oi CTPYKTYPY [AaHHBIX, IPEIHAZHAYEHHYIO /i nHGMOPMAIMH, [TOJYy4YEeHHO 1npu
ckanupoBannu mwmHbl 1-Wire, u BKIIO4YaeT B cebs 1mecTh 8-0alTOBBIX PErUCTPOB JIJIs
XpaHeHus uAeHTH(UKATOPOB YCTPONUCTB, ODHAPYKEHHBIX HA, IIIWHE, & TAKXKE IIeCTh 2-
6afiTOBBIX PErUCTPOB JJis XPAHEHUsI TEMIIEPATYPBI, TPOUYUTAHHON C TEMIIEPATYPHBIX
JIATYNKOB; TAKUM OOPa30M, KOJIMIECTBO OJHOBPEMEHHO MOMKIIOYEHHBIX yCTPOUCTB
1-Wire orpanuveHo miecrsio.

B 6onee crapbix Bepcusax npowmsku (o sepcun 2131003 BkAOHUTENBHO) Takoe OrpaHu-
HYeHne COCTaBANO BCEro 4eTblpe yCTpOﬁCTBa, a paCWNpeHHOE COCTOsSIHME Ccoaep>Kasio, NOMNMO
peructpos gnsi 1-Wire, Takxke 0b6nactb namaTu, npefHa3HaAYeHHYIO AJiSi HEKOTOPbIX BO3MOXHO-
CTeﬁ, KOTOpPbIE TAaK N HE 6bIJ'II/| P€ann3oBaHbl B MPOLUNBKE. TeM HE MeEHee, CTapblﬁ d)opmaT pac-
LUNPEHHOrO COCTOAHUA NO-NPEXHEMY NOAAEPXKUNBAETCA XOCTOBBIM NPOrpaMMHbIM obecneyeHu-
€M, 4TO NO3BOJIAET HOBbIM BEPCUAM TAKOBOro pa6OTaTb CO CTapbiMW 3K3eMNNsApamn yCTpOﬁCTB.

5.4. Koaswl neiicTBuii. YnpasjieHre KOMMYTUPYEMbBIMU HENSTMU

JI100bIe 7efiCTBUS C BBIXOJHBIMHE IEISIMU, & TAKYKE HEKOTOPBIE APYTHE OMEPAIUN
3a/1a10TC C IOMOIILI0 TAaK Ha3bIBAEMOIO koda delicmeus, KOTOPBIA IIpeaCcTaBJiser
coboit 12-6urosoe He33HakoBoe 1esioe ducsio. Crapime 4 6ura 3a1a10T KO/ KATErOpUH
JeHCTBUS; WHTEPITpETAInsa MJIAIIIEro 6aiTa 3aBUCUT OT 3HAYEHWS CTAPINX OUTOB.
[Tonmep>knBaeMble KATErOPUH AEACTBUIT TIepeUnCIeHbl B TaOI. 5.7.

Crapruit 6aiit, paBabiit 0, 1 win 2, 03HAYAET COOTBETCTBEHHO JEHCTBUE C OCHOB-
HBIMU KOMMYTHUDPYeMbIME LiensiMu, ¢ tensyu moayiaa UNCO010/out B ciaore Ne2 u ¢
nensiMu Moy B caore Ne1. B atom ciryuae mutammit 6aiit 3anaér xod deticmeus
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Tabnuna 5.7: Crapmmii noxybaiT Koga aeifcTBus

KOJl | 3HAYEHHE HWHTepIperanus MIaanero daira
0x00 | neiicTBUE ¢ OCHOBHBIMM KOMMYTH- | KOJ Je€HCTBUA C IENAMU
pyeMbIMU (BBIXOIHBIME) HENaMU
0x01 | zeiicTBue C LensgaMu MEpPBOrO MO- | KOJ JeWCTBUs C IENAMU
JIyJisl PACIIUPEHust
0x02 | meiicTBHE C IEMSMEU BTOPOTO MO- | KO JE€HCTBHUS C IETSIMUI
JIyJs PACIIAPEHUsT
0x09 | ympaBieHue MOAKJIIOYEHHBIM dYe- | OUThI 7-2 — HOMED PACIIUPEHHOTO
pe3 muny 1-Wire ycrpoiictBom | permcrpa, comepxkamero  1-Wire-
BBOJIa/BbIBOJA HA ocHOBe DS2413 | uienrudukarop CcoOTBETCIBYIOLIEIO
YCTPOUCTBA; ABA MJIQIIMNUX OUTa —
HOBOE 3Ha4YeHue «3acjoHoK» (latches);
TOAPOOHOCTH CM. B ommcannu DS2413;
0x0a | (assign) U3MEeHEeHUe FSM- | crapmme 4 6ura — wnomep FSM-
perucrpa perucrpa (or 0 10 4; 66Jbline 3Ha4e-
HUSI UTHOPUPYIOTCH); Myaamme 4 6u-
Ta — HOBOE 3HaueHne fsm-permcrpa
0x0b | (bring) npozenars neiicTBusi, 3a- | OuTOBask CTPOKA, 3aJA0Ias, I Ka-
JAHHBIE DErUCTPAME PEAKIWIT [IJIsi | KUX JIMHWI 3TO MPOJeaTh
3a/IAHHBIX BXOJHBIX JIMHAN, KaK
ecsiu Obl JIMHUU TOJIBKO YTO H3Me-
HUJITU COCTOSTHUE HA TEKYyIlee
0x0c | (cancel) ormena «ormmoxkenHbix» | Oxff — oTMeHUTH BCe OT/IOKEHHBIE
JeificTBHii aeiicrBus; 0..47 — OTMEHUTb OTJIO-
JKeHHoe obparenne K E-permcrpy c
3azandbiM HoMepoM; Oxcn (auist n or
0 10 9) — OTMEHUTH OTJIOKEHHOE Jeii-
CTBHE C 33JaHHBIM HOMEPOM
0x0d | (display) BbLoaua cooOlneHusi BU- | 9UCJIO mm
Ia <A :mmy
0x0e | (extended) neiicrBue, 3amanHoe | Homep nn perucrpa Enn
PACLIMPEHHbIM PErucTpOM
0x0f | (fake) mycras omeparus UTHOPUPYETCSt

¢ yenamu. Kon neiicrBus ¢ uensmu npejcrasisger coboii oquobaiitosoe (BOCbMUOUT-
HOE) ueoduc/ieHHoe 3uadenue. Moaamue JBa Oura 3aiaior JeficrBue ¢ uenbio A
wiu 1, cienyiomnue aBa buta — geiictue ¢ nenbio B win 2, 5-#t u 6-it OuThl 331a10T
neiicteue ¢ nenbio C nam 3, crapimme aBa oura — ¢ menbio D win 4. KomOmHAIwms
n3 AByX OWTOB 334a6T ONWH W3 YETHIPEX BAPHUAHTOB AEHCTBHUS C COOTBETCTBYIOIIEH
nemnbio: 00 — He MeHSIThH COCTOSHHE IIeIn (OCTaBI/ITb KaK eCTb), 01 — nepesecTH 1IeNb B
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COCTOAHUE «BKJIIOYEHO», 10 — nepeBecTu B COCTOAHUE «BBIKJIIOYEHO», 11 — U3MeHuTh
cocrosiHue Ha npoTuBonooxkuoe. Hanpumep, kox gefictsusa 01010101 (5516) 3amaér
BKJIIOYEHHUE BCEX YETBHIPEX memeit; ko1 10000000 (8016) 3a7a6T BBHIKJIIOYEHUE IIEIH
D, ocranbhble 1ienu ocrasisger 6e3 uaMmenenus; ko 00001100 (0Ci6) mepeksovaer
uenb B B cocrosiHue, IpOTUBONOIOKHOE TeKyliemy; Ko 01100101 (6516) BbIKIIO-
qaer nenb C, a Bce ocranbHbIe, HAOO0POT, BKA0IaeT. Hakomerr, kogx 00000000 He
Jiesaer Hudero (BCce 4eThbipe Henu OCTAIOTCA B TOM COCTOSHUM, B KOTOPOM ObLin).

Kox neficrBusi ucmonb3yercs mpu mojade KOMAaH/ YCTPOUCTBY € YIIPABJIAIONIETO
KOMIIBIOTEPA, & TAKZKE B PE2UCMPAT PEAKUUY JJid 3aJaHA JefICTBUIA IPU 3aMbIKAHUN
WJIA PA3MBIKAHUN BXOTHOM IENHU W B PACWUPEHHHLT PE2UCTPAL [JIsi OMUCAHWUS DOJIee
CJIOYKHBIX BAPUAHTOB aBTOHOMHOTO TIOBEJIEHUST YCTPONCTBA.

[IporpammuOe obecrieuerne, TOCTABISIEMOE C TPUOOPOM, TIO3BOJISIET 331aBATh K00
delicmeus ¢ Yenamu OIHUM U3 CJIEAYIONINX CIIOCODOB:

® B JBOWYHON CHCTEMe — TMOCJIeI0BATEILHOCTHIO BochbMu 1udp 0 win 1;

IR

e B INECTHAAIATEPUIHON CHCTeMe C TpeduKcoM “X’; Hampumep, xA5 o3HadaeT
Bkyovenue neneit A u B ¢ onqnoBpemenubiv Boikiouenuem neneit C u D (co-
OTBETCTBYIOIIAs ABOMYHAs 3amuch — 10100101);

® B BH/€ TPYIIBI U3 YETHIPEX CUMBOJIOB, KAXK/IBIH U3 KOTOPHIX 0003HAYAET CBOIt
BapHaHT MEACTBUs: «+» — BKJIIOUEHUE IIEMHU, «—» — BBIKJIIOUYEHUE TEeNu, «~» —
MEPEKJII0YEHNE TEMH B TPOTUBOMOJIOKHOE COCTOSTHUE, «=» — OTCYTCTBUE Jei-
CTBUS C IEMBIO; HAPUMED, 3aMUCh +-== 03HAYAET BKJIIOYEHUE e D, BBIKITIO-
genue uenu C, a nenu A u B ocratorca B upexnem cocroguuu (COOTBETCTBY-
folee aBonvHoe 3uadenne — 01100000).

Kak Bumao n3 Tabmunsr 5.7, 12-OuTHBIE KOABI AEHCTBUN MOTYT OBITH HCIOJIB30-
BAHBI HE TOJIBKO JJId HEMOCPEJICTBEHHOTO YMPABJIEHUS IEMSIMU, HO W JJIs JAPYTUX
JIeCTBUi; 37eCh MBI MPUBEIEM WX KPATKOE OMUCAHWE, TOT/A KaK MOAPOOHOE OIu-
CaHme C MPUMEPAMHU HCIOJH30BAHUA OyaeT JAHO B pas3iesiaX HACTOAIIErO PYKOBOII-
CTBA, IIOCBAIIEHHBIX COOTBETCTBYIOIIMM BO3MOXKHOCTAM. OOparure BHAMaHUE, 9TO
sJaruHCcKUMU OykBamMu A-F wMbr 0603HAUaeM IMudphl MECTHAMNATEPUIHON CUCTEMBI
cuucieHns (COOTBETCTBYIONIME NecATUYHbIe 3Hauenus — ot 10 10 15).

Konpr meiicTBuil, nMetorue cTapiinii moay0aiT 9, MO3BOJSIOT YIPABISTH Yepe3
muay 1-Wire BeoMbIMu yCTPOCTBaAMU, OCHOBAHHBIME HA MUKpocxeme DS2413, ko-
TOpBIE MO/JEPKUBAIOT 1BA KaHasa BBoja,/BbiBoga. M nentudukarop 1-Wire Beomo-
0 yCTPOHCTBa HEOOXOAMMO 3apaHee 3aHECTH B OJWH M3 BBIOPAHHBIX E-permcrpos,
JlIsl 4ero OBbIYHO UCHob3yIoT Ko 0x60 (cm.§ 7). Muamuuii nonyGaiir Koja jeii-
crBust POPMHUPYETC U3 MIECTH OUT, 33 a101mmX HoMep 3Toro E-perucrpa, u nByx our,
KOTOPBIE CJIEIYET MepeIaTh BeJOMOMY ycTpoiicTBy. HampuMep, mpu BRITIOTHEHUN JTe#i-
crBus x9A2 (A216 = 101000102) Gyzner B3aT uneatudukarop 1-Wire, xpausinuiics B
perucrpe E40 (4019 — 1010002), u BeoMoMy yCTPORCTBY € 3TUM HIEHTUDUKATOPOM
OyayT oTmnpasjeHbl OuThl 10.
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Koupr peiicrsuii, umeroriue crapuiuit nosy6aiit A, (MHEMOHUYECKH MOXKHO COILIO-
CTaBUTh ITOT KOJ, CO CJIOBOM A$Sign) MO3BOMSLIOT U3MEHATH fSm-3HaYeHNs B pErucTpe
MTPOTPAMMHOTO COCTOSIHUSI, TIPU 9TOM MJIQIINUI OANT KOma MeHCTBUS MCIOJIb3YETCs
s 3ananust Homepa FSM-perucrpa (6urst 5 u 4), a Takzke HOBOro 3nadenus FSM-
perucrpa (6urbr 3, 2, 1 u 0). Haupumep, Bbinosinenue xeiicrBust xA29 ycTraHoOBUT
perucrp FSM2 B 3nadenue 9, rorma kak komasna xAOB ycranosut peructp FSMO B
snadenue B. IToupobuoe onucanue padoror ¢ FSM-perucrpamu cm. B §7.3.

Koupr geiicruit co crapumm nosnybaiitom B (MueMonunyeckoe cioBo bring) upe-
Ha3HAYEHbI, YTOObI /IJIsi BCEX MM HEKOTOPbBIX BXOHBIX JIMHUU MO2KHO ObLIO BBIIIOJI-
HUTH JEHCTBUs, TIPEINUCAHHbIE DETUCTPAMU Peakiuu (cM. §5.1) K BBINOJHEHUIO TTPK
CMEHE COCTOSHUS, KaK €CJIM Obl 9TU IEMN TOJbKO UTO TEPENid B TO COCTOSHUE, B
KOTOPOM B HeACTBUTENHHOCTH ceifdac Haxomaarcs. Maammmit 6aiiT paccMaTpuBaercs
KaK CTPOKA U3 BOCHMU OHUT, IO OJHOMY OMTY HA KaKIyI0 BXOJIHYIO JINHUIO; BHIIOJIHE-
HUd JeHACTBUI TPOU3BOAATCH [JIsi T€X JUHUM, OUThI KOTOPHIX PAaBHBI eauHuIe. Tak,
neiicrBue xBO1 3aTpOHET TOJIBKO MEPBYIO BXOAHYIO JUHUIO M pernctp RO, meiicteue
xB15 — mepBylo, Tperbio u ngaryio aunun (peructpbl RO, R2 u R4; nBouvnoe mnpes-
crasyienue yucia 1515 — 00010101), aeiicrBue xBFF 3aTpOHET BCE JIMHUU U PEUCTPHI
Rx.

Kopp! neficTsuii, Haqunaionmecs ¢ noJybaiita E, (11 3anmoMuHanus MOXKHO UC-
[OJIb30BaTh CJIOBO eztended) MO3BOJISIIOT MCIOJHUTH CJIOXKHBIE MM YCJIOBHBIE Jeii-
CTBUs, 3amuCaHHble B E-permcrpax; mtamammii DaiT Koma aeficTBhusS 3a7a6T HOMED
E-perucrpa. Hanpumep, ko geiicrBust xE1A 3acTaBUT yCTPONRCTBO BBIIOJIHUTD CJTOXK-
HOE WM YCJIOBHOE JeiicTBue, 3amucannoe B perucrpe E26 (1A mpezncrasisger coboi
NIECTHAIATEPUYHYIO 3anuch ducia 26). Komawl geficTBuil, HAaIMHAIOIIUECT C MOJIY-
Gaiita C (MHEMOHUYECKOE CJIOBO cancel), peHaA3HAYEHbI JIJi OTMEHbI BBIIOJHEHUS
«OTJIOXKEHHBIX» JIEHCTBUIL, IIPU STOM MJIAIINN OAHT KOAA MOXKET 33,/1aBATh HOMEP pe-
UCTPA, BBLIOJIHEHUE KOTOPOI'O OTJIOKEHO (Halpumep, Koj jeiicrBus xC1A orMeHuT
OTJIOXKEHHOE BBINIOJIHEHUE peructpa E26, eciin TaKOBOE B TEKYIIUI MOMEHT €CTh); KOJI
xCFF oTMeHdeT BCe OTJIOXKEHHBIE NefCTBUA, AKTUBHBIE B TEKYIIUI MOMEHT; KOJIbl BU-
n1a xCCn (rae n — mudpa or 0 10 9) OTMEHSIOT OTJIOKEHHOE JeHCTBUE, HAXOISAIIEECs B
N-HO# cTpoKe TabanIbI OTIOKEHHBIX AeiicTBuit. [loapobHoe omrcanne BO3MOKHOCTEIH
E-perucrpos Bbr naitnére B §§ 7.1, 7.2 u 7.3.

Koup! peiicruit, naunnarommecs ¢ nosybaiira D, (MHeMonudeckoe cjioBo display)
[IPEe/IHA3HAYEHbl B OCHOBHOM JIJIsI OTJIAKH IPOIINBKN; BBIIOJIHEHNE TAKOTO J1eHCTBUS
BBLIAET MIECTHA/IIATEPUYHOE IIPeICTaBIeHne Miaaero daiita koga B uadopmaru-
OHHBIH TIOTOK.

[Mony6aiir F (Muemonunueckoe cioBo fake) obo3nauaer 1ceBaoueiicTBue, BbUIOIHE-
HIEe KOTOPOTO Ha CAMOM Jiejie HUYero He JIeJaeT W He N3MeHsieT. JHaUeHue MJIIAIero
GaiiTa, UTHOPUPYETCS.
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VI. IIporpamMmHOe obeciieueHne aJjid [ePCOHATIbHOTO
KOMITBIOTEPA

6.1. CocraB, nHCTAJLIAIUA 1 COOpPKA

IIporpammuoe obecriedenne st pabotsl ¢ ycrpoiictBamn UNCOxx cocrout w3
CIIEIYIONINX OCHOBHBIX KOMITIOHEHTOB:

1. yruinura KOMaHHON CTpPOKHM uncctl;
2. yrumura unc_chown (tosbko B Unix-cucremax);
3. nporpamma UNC Monitor ¢ rpadudeckum unrepdeiicoMm moab30BaTess;

4. oubsmoreka ynpapisgonmx GpyHKui uncOXx /i UCIOIb30BAHUS B IIPOIPAM-
Max Ha si3bikax nporpamvupoBanus Cu u Cu++.

Bcé nporpammuoe obecriedenne pacipoCTPAHIETCs B COOTBETCTBHH C yCJIOBHAMHA
simnensun GNU GPL v.3 ¢ nosHbIM KOMILIEKTOM UCXOIHBLIX TEKCTOB. PeKoMeHpyercs
HCIOJIb30BAaHUE OllePAlMOHHBIX cucreM ceMeiicrsa Unix (B rom gucie GNU/Linux);
xorst Bepcun 11 cucreM Microsoft Windows Takske J0CTyMHBI, HEKOTOPBIE (DYHKIUN
B HUX He paboTaloT.

IIporpamma UNC Monitor mocTtaBisieTcst ¢ JeMOHCTPAIIMOHHBIMHY TIEJIIMHA U B TaH-
HOM PYKOBOJICTBE HE PACCMATPUBAELTCS. Y IpaBJeHne BceMu (DyHKIUSIMU yCTPOHCTBA
MOZKHO OCYLIECTBUTD C HOMOILBLIO yTuiuThl uncctl (cm. crp. 33). Bubiunoreka uncOxx
(cM. cTp. 57) 1O3BOJILET LOJIL30BATEIO CAMOCTOATEIbHO Pa3padarblBATh IPOIPAMMbL
st paboThI ¢ yerpoiictBoM Ha si3bikax Cu u Cu-++-, a TakKe ¢ UCIOJb30BAHUEM JIPY-
TUX SI3BIKOB MPOIPAMMUPOBAHUS, [IJIsT KOTOPBIX CHCTEMA ITPOrPAMMUPOBAHUS TIPEIY-
CMaTPUBAET BBIZOB MOIIPOrpamm, Hanucanubx Ha Cu.

YcraHoBKa IPOrpaMMHOro obecrnevyeHns B OMEPAIMOHHBIX CUCTEMAaX ce-
MmeiicrBa Unix (Bkmogas GNU/Linux) gomyckaer aBa BADHAHTA: yCTAHOBKA OTO-
BBIX WMCTONHAEMBIX (GailioB (B HACTOsIEe BpeMs JOCTYNHO TOJBKO ajisd Linux Ha
miardopme i1386) u cOOpKa U3 UCXOAHBIX TEKCTOB.

JlJ1st yCTaHOBKY TOTOBBIX MCIOJHAEMbIX (DaiiljioB ckadaiire ux (310 (aiijibl uncectl,
unc_chown u uncmon) ¢ caiiTa nmpou3BoAuTEs, JUOO, IPU HATMYUKM B KOMIUJIEKTE
YCTPOHCTBA ONTHYECKOTO JHMCKA, BO3BMHUTE 3TU (paiiiabl n3 Karajgora Linux Ha muc-
Ke W CKOMMpyiTe mx B Karamor /usr/local/bin B Barmeii cucreme (310 morpedyer
MOJTHOMOYHH aJIMUHUCTPATOPA — TOJIb30BaTeIst root). IIporpaMMer cpasy Ke roTo-
BBl K pabore. Vcnomusemsbrit daiiyi mporpaMMbl unc_chown B HEKOTODPBIX CJIydasix
neecoobpasno caabaurs ourom SUID; moapobrocTr cM. Huke B §6.3.

Cbopka  mporpamMMHOro  obecriedeHust W3  HCXOAHBIX  TEKCTOB  Tpe-
Oyer HaJguuus B CUCI€ME  YCTaHOBJeHHO#  Oubsmoreku  libusb  (cMm.
http://www.libusb.org/wiki/libusb-1.0). B GosbmuHcTBE AHCTPUOYTHBOB
OC GNU/Linux sra 6uGIroTeKa y»Ke ecTh B BHJE FOTOBOTO TAaKeTa W MOMKET ObITh
YCTAHOBJIEHA MITATHBIMEU CPEJICTBAME JUCTPUOYTHBA; TakK, B aucTpubyrusax Debian,
Ubuntu u HEKOTOPBIX APYTUX CIEAYeT JaTh KOMAaHIY
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apt-get install libusb-dev

B cayuae, ecau B Bawem aucrpubyTuBe TAKOIO LakeTa He Haiiuércs (4ro MasioBepo-
ATHO), CIEAYET CKAYaTh MCXOAHBIE TEKCThI OMOIMOTEKH C BBIMIEYTOMSHYTOTO CaiiTa
¥ BOCIIOJIF30BATHCSA WHCTPYKIMEH 1o cOOpKe M yCTaHOBKe Oubamoreku. Bam Takke
oHa 10065 TCst KoMIusATop gec u cucrema coopku GNU Make; ckopee Bcero, oun yke
YCTAHOBJIEHBI B BaIlleil CUCTEME.

Ucxonubie tekcrbr mporpamm uncctl, unc_chown, UNC Monitor, 6ubsiuorekn
uncOxx M TPOMUBKY HaxonsTcst B daiise uncOxx-NNNNNNN. tgz, rie NNNNNNN — Ho-
mep Bepcuu (Hampumep, 4141014); packpoiite apxuB KOMaHIOM

tar -xzf uncOxx-NNNNNNN.tgz

B Tekymeit aupekTopum mosBUTCS ToamupeKToprs uncOxx-NNNNNNN, B KOTOpOIi,
B CBOIO O4Yepe]ib, HaXOAUTCA MOAAupeKToprusa commandline, copepzkamiasd MCXOIHBbIE
TEKCTbI OMOIMOTEKN W MPOrPAMMBI; 3afUTe B HEE:

cd uncOxx-NNNNNNN/commandline

s coopku myxkHO 3amycruth yruaury GNU Make; B omepalmoHHBIX cHCTEMAX
cemeiicrea GNU/Linux sra yruiura, Kak LPaBujO, HA3bIBAETCH LPOCTO make, B
apyrux Unix-cucremax (FreeBSD, SunOS u T.1.) MoxkeT moTpeboBaThCs KOMAaHIA
gmake. /locTaTouHO 3aIyCTUTh 3Ty YTHJINTY 0e3 mmapamMeTpoB, W BCE, UTO HYKHO
(daiinbr uncctl, unc_chown u libuncOxx.a), Oyzer cobpano. Ydrure, 4ro IPO-
rpaMMa unc_chown mo yMOJTYaHUIO COOMPAETCs B BUJE JUHAMUYECKOrO OHHAPHOIO
daitra, TO ecrb 3aBUCHT OT HAJUYUSA B cucTeMe (DAfIoB [IUHAMUYECKH MOIKIIOYae-
MbIX OubmoTek. s cOOPKU CTAaTUYECKONH BEPCUU MOYKHO BOCIIOIB30BATHCS KOMAaH-
ol make unc_chown_static, 9yTo mpuBeméT K cOOpKe mCnoaHsemoro (aiiira, ana-
JIOTUYHOTO TOMY, YTO TIOCTABJIAETCS HA JMCKE W JOCTYIIEH HA CAWTe MIPOU3BOIUTEIS
(mosHOCTBIO cTaTHyYeckoro). B 3Toit Bepcuu nporpaMma He nozpjaepkuBaer pabory ¢
HEJIOKAJTBbHBIME MOJIb30BATEISIME U IPYIIIAMHE.

B cayuae BO3HWKHOBEHWsST TpOOJIEM CO COOPKOU [Jisi Hadaaa yOemauTech, d9TO
B Bamieil cucreme cOOJIONEHBI BCe HeoOXommmMble yciopust (Gmbamoreka libusb
YCTQHOBJIEHA ¥ JOCTYIIHA, MMeeTCs KOMIUJIATOp gcc u cucrema cobopku GNU
Make). Ecinu 311 ycioBusi BbINOJIHEHbI, a cOOPKA BCE PABHO HE IIPOXOJUT, HOXKAa-
Jyiicra, coobmuTe 00 3TOM pa3paboTdmKaM Uepe3 KOHTAKTHYIO (GopMy Ha caiire
http://www.unicontrollers.com.

B Tekymeit Bepcun He MpemyCMOTPEHa aBTOMATHYECKAST WHCTAJIISAIINS; ITO, CKO-
pee Bcero, Oymer m3MeHEHO B OjmKaiimem Oymymem. Tak wiu wHade, Jjid WH-
CTANLIANMYA TPOTPAMMBI uncctl PEKOMEHIyeTCs CKOMHMPOBATH €€ B JIUPEKTOPHUIO
/usr/local/bin unu /usr/local/sbin; i HHCTALIAIUN ONOJIUOTEKH CKOIIUPYHTE
libuncOxx.a B mupekrTopuio /usr/local/lib, a ¢aitn unc0xx.h — B AUpPEKTOPHIO
/usr/local/include.

YcraHOoBKa MPOrpaMMHOTO obecrmeyeHns B ONEePaIMOHHBIX CUCTEMAaX ce-
meticrBa Windows cBoxurcs K KonupoBanuio (aiiyia uncctl.exe (a rakxke, npu
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Kestanuu, paisia uncmon.exe) B J00yI0 AUPEKTOPUIO, A0cTynHyI0 depe3 PATH (usu
JIIO0YI0 IPYTyI0, HO TOTJA MPUIETCS s 3aImyCKa MPOrpaMM KayKIbIH pa3 yKa3bl-
BaTh MOJHBIH My Th). [IporpaMma uncctl.exe He TpebyeT HUKAKON CHEIUAIbHON WH-
CTAJIJISANIAN, HE UCIOJb3YeT IOMOJHUTEIbHBIX (DailioB, HE 3aTPArUBAET CUCTEMHBIE
HACTPOHKM M JIONKHA, IITATHO PAOOTATh, OYIyUn 3AILyIMIEHHONR U3 JI000T0 MECTa, CH-
CTEMBbI, B TOM YHCJIE€ U CO CMEHHOIO HOcuTeJisi. ECim B BAIlleM CJiiydae 3TO OKa3ajioCh
HE TAaK, CBSXKUTECH ¢ pazpaboruukamu. [Iporpamma uncmon.exe (yrunura ¢ rpadu-
yeckuM uHTEpQEiicoM) ucmoab3yer B pabore ¢ailan Kondurypamnuu, 3anucbBaeMbiii
B TEKYIIYIO AUPEKTOPHUIO.

Coopka m3 WMCXOAHBIX TEKCTOB 1MOa Windows BO3MOXKHA C IOMOIIBIO TTAKETa
MinGW. Ilpomecc Takoit COOPKHU TOJHOCTHIO AHAJOTHYEH OMUCAHHOMY BBIIIE MPO-
neccy ansg Unix, ¢ Toit pa3uuieil, 970 BMECTO KOMaH/bl make Cieayer MCI0Jb30BaTh
komanay make -f Makefile.mingw. IIporpamma unc_chown ajis Windows ne cobu-
paerca (u He Tpebyercs ).

6.2. YnpaBJjieHue yCTPOCTBOM C MOMOIIBIO ITPOrpaMMBbI uncctl

ITporpamma uncctl (B cucremax cemeiicrea Windows — uncctl.exe) npeacras-
JIsieT cO0Oi yTUINTY KOMAHIHON CTPOKHU, 00ECITEINBAIOIILY IO TOCTYT KO BCeM (DyHKITU-
sm ycrpoiicts UNCOxx. Byayun 3anymiennoit 6e3 napamMerpoB, IporpaMma BbLIAET
CIPABKY I10 €€ MCIOJIb30BAHUIO; CIIPABKA BBHIIAETCH HA AHIVIMHCKOM #A3bIke. B kade-
CTBE PYCCKOSI3BITHOTO OMHUCAHWS WCIOIb3YHTE HACTOSIIYIO0 WHCTPYKITHIO.

ITpocsba yuecrb, uro upu pabore ¢ OC cemeiicrsa Unix (B ToM umcie
GNU/Linux) BaM, CKOpee BCEro, MOTPeByITCs TIOJTHOMOYHS CHCTEMHOTO aJIMHUHH-
crparopa (mOoJIb30BaTeIsi root). DTOr0 MOKHO H30€XkKATh C IIOMOIIBIO yTHIUTHI
unc_chown, Koropasi moapobuo onucana B §6.3. IIporpamma uncctl npu pabore
B OC Unix BbLIaér npeaynpexjaenue, Oyaydu 3amylieHa OT UMEHU MOJIb30BATes,
OTJIMYHOIO OT root; 3TO HPeayIIPeXkK JTIeHre MOKHO OTMEHUTh yKa3aHueM (hiIakka -w.

Komanza uncctl -L Boraaér cimcok yerpoitcts UNCO001 u UNCO1x, noakiiouén-
HBIX K JTaHHOMY KOMTbIOTepy 4epe3 uutepdeiic USB. Ecaun uu omaoro ycrpoiicrsa
HE HAalIeHO, BbIIAETCs cTpoka No devices found. Yurure, utro B OC cemeiicTBa
Unix (B Tom gucsie Linux) 310 MOXKeT IPOU30HTH BCJIEJACTBUE TOrO, YTO MPOrpaMMe
uncctl He XBATHIIO TOJHOMOYHNIA; B 9TOM CJIydae MOMBITARTECh BHOBb 3aIIyCTUTD €€,
y2Ke C IpaBaMu Cylepiosib3oBaress (Hanpumep, yepe3 komanay sudo). B cucremax
cemeiicrea Windows, Kak npaBusio, OrpaHUYeHuil 110 JOCTYIy K yCTPOHCTBAM HET.
B BBIIaBaEMOM CIMCKe YCTPONCTB YKA3BIBAETCS MOJB30BATENHCKAST YACTh CEPUNHOTO
HOMepa yCTpoicTBa (MaeHTu(UKATOD), a TaK¥XKe CEPUHHBIA HOMEp MOJHOCTHIO (ero
TPEThsl YACTh COBIAJIAET € UAeHTHU(DUKATOPOM) U HOMED BEPCUU IIPOIIUBKY; IPU 06~
HapPY2KEHUU yCTAPEBIIIEr0 yCTPONRCTBA, IIPOTOKOJ KOTOPOIrO HE MO/ IePKUBAETCH TEKY-
meit Bepcueit uncctl, mporpamma medaraer caoBo DEPRECATED. B konre Boigaércs
o0I1iee KOJMYIECTBO OOHAPYKEHHBIX yCTPOHCTB. Hampumep, pe3ysbTarT BBIMOJTHEHS
KOMaHJIbI uncctl -L MOXKeT BBIIJIAAETh TaK:

<id> [serial number ] version
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7775 [0002:0027:7775] 3140831
1234 [0002:0043:1234] 0  DEPRECATED
2 UNCOO1 device(s) found

YerpoiictBo, momedenHoe ca0BoM DEPRECATED, ympaBisThCA MMeIOINIeiics Bepcueit
YTUIUTHI uncctl HE MOXKeT; B TAKOM YCTPOWCTBE HEOOXOAMMO CMEHUTH BEPCHIO
mpomuBKU. st 3TOro MOXKHO BOCIIOJIB30BATHCS JIIOOBIM TPOrPAMMATOPOM, COBME-
crumbiM ¢ AVR ByteBlaster, B Tom uucsie (HO He 06s3aT€/IbHO) LPOrPAMMATOPOM
UNC501. Obpa3 cBeskeil TPONIUBKY U WHCTPYKIIUK TIO €8 OOHOBJIEHUIO MOYKHO HANTH
ua, caiite OO0 «HOHuKOHTpOILIIEDP3>.

Bce koMmaHIbI, TIOAAEPKUBAEMbIE TTPOrPAMMO uncctl, KpomMe KOMaHIbl -L, BbI-
MOJIHSIIOT KaKue-Tuho MefcTBUsT TOJBKO ¢ OJHUM YCTpoWcTBOM. B ciyuae, ecim K
KOMIIBIOTEDY HOJKJIIOYEHO OOJIbIIE OIHOTO YCTPOMCTBA, CJIEAYET ¢ HOMOIIBIO OIIUA
-i ykazarhb WAEHTH(UKATOP TOTO, C KOTOPBIM BBl XOTHTE padborars. Hampumep, Ko-
MaHIA

uncctl -i 3333 -Q

Oyzer paboTaTh C yCTPONCTBOM, MaeHTH(UKATOP KOTOpOro pased 3333. Ommuio -1
MOXKHO HCIIOJIb30BATh COBMECTHO C JII000#1 U3 KOMAaH/I, MePeInCIeHHbIX HiKe. Kormga
K KOMIIBIOTEPY MOIKJII0YEHO TOJIBKO OHO YCTPOICTBO, yKa3anue uaeHTuduKaTopa He
obsi3aTenbHO. B ciydae, ecam ycTpoiCcTB TIOAKIIOUEHO HECKOIHKO, & MASHTH(OUKATOD
HE YKa3aH, MpOorpaMMa u3bepér mjis paboThl MePBOe M3 OOHAPYKEHHBIX YCTPONCTB.
[Tonp30BaTHCA 3TUM HACTOATEIHLHO HE PEKOMEHIYETCs, TOCKOJIbKY B PA3HBIX 0OCTO-
ATEJCTBAX MEPBBIM MOXKET OOHAPYKHUTHCHA 0060 U3 TMOIKJIIOYEHHBIX YCTPONCTB;
[IPOrpaMMa B 3TOH CHUTYaIll BBIIAET IPEIyIPeKIeHHE.

Nsmennts naeHTRGUKATODP yCTPOMRCTBA MOKHO KOMaH10if uncctl -T; Hanpumep,
KOMaHJA

uncctl -i 3333 -T 0001

HafAET yCTpoiicTBO ¢ maeHTHUKATOPOM 3333 U CMEHUT ero uaAeHTH(UKATOP HA
0001.

Vupasiienne BbIXOJHBIME ILEISIMU, & TAKXKE APyTue IefCTBUs, 3a/1aBaeMble KO-
dom deticmeus (cm. § 5.4 na crp. 27) OCyLIECTBIAIOTCH KOMAH10#i uncctl -A, Koropas
TpedyeT yka3aHus mapaMerpa — Koma gefictBusi. Kox meiicTBus MOXKeT 331aBATHCS
B JBOWYHON WJIM IMIECTHAAIATEPUIHON CHCTEME, JTHOO C MOMOIIBI0 CHMBOJAIECKUX
obo3HadeHmit neiictBusa. Hampumep, KOMAHIbI

uncctl -A +-"=
uncctl -A 01101100
uncctl -A x6C

BBITIOJIHAT OJHO W TO K€ JIeHCTBUe, a WMEHHO, 1enb A OymerT ocTaBieHa B MpeXKHeM
cocrosunu (00), nemb B Gymer mepekiiotueHa B COCTOSHAE, IPOTHBOIOIOKHOE TEKY-
memy (11), nens C Gyzer Boikiaouena (10), a nenb D — Bkiodena (01). Jefictsus
MOKHO 33J1aTh He i BCEX Leneil; HanpuMmep, KOMaHIa
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uncctl -A +
BKJIIOYHT Temb A, 8 KOMaHIa
uncctl -A +-

BKJIIOYHT Tellb B u BBIKIIOYHT Ienb A, He 3aTparmBas OcTajbHbIe 1ienu. IIpu om-
HOBPEMEHHOM HCIOJIb30BAHUN HECKOJIBKUX YCTPOICTB Cje/IyeT UCIOJIb30BaATh OHIIUIO
-i nyist BBIOOpA yCTPOMCTBA.

Pabora ¢ Bbxomubivu JuaugME Mozayiaeit UNCO010/out ocyiiecTBisercs MOIHO-
CTHIO AHAJIOTUYIHO, C TOH pa3HUIEH, ITO B KOI AeHCTBASA HEOOXOTUMO BKJIIOYUTH HO-
Mep rpymmnb neneit. Hampumep, KoMaH b

uncctl -A 1:+-"=
uncctl -A 2:+-"=

IPOU3BENYT 33JaHHbIE JeHCTBYS (BKIIOYATH YETBEPTYIO, BBIKIIOYUTH TPETHIO, TI€PEe-
KJIIOYUTHh BTOPYIO U OCTABUThH B IPEXKHEM COCTOSHUY MEPBYIO) HaJl, MPYIINON menei,
nozaepkanabix Mogysiem UNCO010/out, ycraHOBIEHHOM BO BTOPOI CJIOT PACIIMPEHUS
(nepBasi KoMaHia) U B 1epBbIi cjaor (Bropas komania). Toro xke sddexra MOKHO
JIOCTUYb KOMAH[AMHI

uncctl -A x16c¢
uncctl -A x26c

s 3amaHus paCHIMPEHHBIX KOIOB JEWCTBUI OOBIYHO MPUMEHSIETCS IECTHAIIATE-
puunas cucrema. Hampumep, Komanga

uncctl -A xela

3aCTaBUT YCTPOMCTBO BBIIOJHUTL CJIO2KHOE JAelcTBUe, 3aJaHHoe perucrpom E26
OHeCTHaguaTequHoe 1a(XXHBQTCTByeT,HeCHTHqHOMy’26);KOMaHﬂa

uncctl -A xcff

MIPEIMHUIIET YCTPOWCTBY COPOCUTDH BCE «OTJIOKEHHBIE IEHCTBUS», KOTOPHIE MOTJIN TI0-
SIBUTHCS TIPY BBITTOJTHEHUY CIIEHAPUEB, 3aJAHHBIX perucrpamu Exx.

HeiicrBus co crapmum moaybaiiTtom 9, mpeaHa3HaMEeHHbIE A PabOThI C BEIOMbI-
mu ycrpoiicrBamu 1-Wire na ocaose DS2413, Takke MOXKHO 33J]aTh MHEMOHIUYIECKH B
BHJE CTPOKH, B KOTOPO# TIEPBBIE JBa CUMBOJIA COOTBETCTBYIOT TIEPEIABAEMBIM OHUTAM
(¥ MOJIKHBI OBITH +, - U . ), 3aT€M MUIIETCA CUMBOJI @, TIOCIe KOTOPOrO UIET HOMED
E-perucrpa B mecaTHYHOM WM IMECTHAANATEPUIHOM Bumae. Hampumep, +-026 wuim
+-0x1la COOTBETCTBYIOT KOAY AeicTBud x96a.

VerpoiicTBO 1MO3BOJISIET BBHIMOJHUTH 33/IaHHOE JefiCTBHE HE CPa3y, a MOCJe Ompe-
JenéHHoM 3aepKKu. s sroro B gononnenne K ¢pyary -A ykaspiBaercs onmus -d ¢
TTapaMeTPoOM, 33 TAI0NTUM pa3Mep 331ep:kku. o ymoadanmio pa3zmep 3aJepKKU 3a-
JAETCA B YUKAGL, TPUOIU3UTETHHO COOTBETCTBYIONIAX COTHIM OJISIM CEKYHIbI. BbI
TaKKe MOYKeTe MCIOIb30BATH OYKBY S [Jisi 0O03HAYEHUS CEKYHI, I /1 ODO3HAYCHS
MUHYT U h 171 obo3Hatenns dacos. Hampumep, Komamga
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uncctl -A 1:---- -d 45m

3anJIaHUPYyeT BBIKJIIOUEHNE BCEX JIMHUI TEePBON MOMOTHUTEILHON TPyNIbl depe3 45
MHHYT OT TEKYIIIEr0 MOMEHTA. YCTPONCTBO XPAHUT OTJIOKEHHbBIE EHCTBUS B TAOIHIIE
"3 JECATH CTPOK; IO YMOJTIAHUIO HOBOE JAEHCTBHE PA3MEIIAETCS B MEPBO CBOOOTHOM
cTpoke Tabusmibl. Bbl Tak)ke MOXKeTe 33/aTh OMIUI0 -1, mapamerp KOTODPO# [10J-
JKEH TPEeICTaBIATh coboit mudpy ot 0 m0 9. B 3ToM ciryuae oTioskeHHOE IeiicTBUE
pa3Mernaercss B 33JaHHON CTPOKe TaOJIHUIBI; €CIM B 3TOI CTPOKe y»Ke HaXOINJIOCh
OTJIOZKEeHHOe JeficTBre, OHO 3aMeriaeTcd HOBbIM. Hampumep, KoMmamH1a

uncctl -A xe21 -d 30s -1 5

HPEJIIUIIET YCTPORCTBY BBINOJHUTH pacimpenublii peructp E33 (2116) uepes 30 ce-
KYH/, TIPAYEM Tpeanucanne OyJeT pa3MenieHo B cTpoke N5, BO3MOXKHO, 3aTepeB
OTJIOYKEHHOE JIeHiCTBUE, KOTOPOe yIKe TaMm ObLIO.

s onpoca m HACTPONKHU BXOJHBIX JIMHUI MOXKHO BOCIOJIB30BATHCS KOMAHJa-
Mu -Q, -Z u -R. Komanga uncctl -Q BBIZAET MOJHYIO WHMOPMAIINIO O COCTOSHUN
yCTPOUCTBA, & UMEHHO 3HaUYEeHWEe PErHCTPOB CTATyCa, MOIb30BATEILCKON U anmapar-
HOW KOHMWUIyaluu, 3HAYEHUS] PErMCTPOB PEAKIMH M BCEX CUYETUMKOB; COODIIEHMS,
HAKOIUBIIIKHECS B KOJIbIIeBOM Oydepe coobienuit; mpu pabdore c muHoi 1-Wire BbI-
JAI0TCH TAaKKe HIeHTH(UKATOPBI yCTPOUCTB, OOHADYKEHHBIX HA dTOH IIUHE, JJIsd
TEMTIEPATYPHBIX TATINKOB — CIYUTAHHAS C HUX TEMIEpaTypa, Jisi yCTPOiCcTB Ha 6a-
3e DS2413 — wux cocrostuue. Ilpu Hajgwmumm y ycTpo#CTBA OTJIOKEHHBIX JIeHCTBUH
BBIJIAETCS CIIMCOK ITUX JIEHCTBUI C YKA3aHNEM OCTABIIErOCs] BPEMEHHU 10 KaxK/I0T0 13
aux. [lo ymomganuio 3Ha9eHnsT BBIAAIOTCSI B KPATKOi (popme; 1t 6ostee oapoOHOii
nHdOpMaIUN CaeayeT J0OABUTH OIMIUIO -V, HAIIPUMED:

uncctl -Q -v

Komanga uncctl -Z cuuTbiBaeT 3HAYEHHUS CUETIUKOB, OOHYJISET BCE CUETUYUKU U
BBLIAST IPOYUTAHHBIE 3HAYEHUS, T.€. 33 OIHO JAEeWCTBHE CHUMAET MHMOPMALUIO U3
CYETINKOB U OOHyJsteT uX. PaboTra KOMAHIbI -Z WMEeT BAXKHYI0 OCOOEHHOCTH JIJIs
TeX BXOJHBIX JIMHUM, HA KOTOPBIX CYETIYNKN HACTPOEHBI HA, MPUPAIIEHNE KAK TIPU 32~
MBIKQHUHU, TaK U IPUA PA3MbIKAHUU JTUHUK. B Takoil curyanun CYETINK AOJIKEH, KaK
JIETKO BUJEThH, UMETh YETHOE 3HAYEHUE, €CTH COOTBETCTBYIONIAs JIMHUS PA3OMKHYTA,
u HewyérHoe, ecsiu oHa 3aMkHayTa. OIHAKO eciiu CY4éTduK OOHYIUTH (TO ecTh OyKBaJIb-
HO CJIe/IaTh PABHBIM HYJIIO) B MOMEHT, KOT/Ia JINHWUS 3aMKHYTA, 3HAYEHUE COOTBET-
CTBYIOIIIEro CYETUYNKA CTAaHET paBHO 0, TO €CTh CTAHET YETHBIM, YTO B JAJIbHEHTIIEM
HE TIO3BOJIUT UCIIOJIb30BATH YETHOCTH 3HAYEHUS CYETUNKA I OIPEIe/IeHUsT COCTOsI-
HUS JIMHAWA. YCTPOWCTBO MOAAEPKUBAET PEKUM «COXPAHEHWS GETHOCTH CIETUMKAY,
KOTODBIN BKJIIOYAETCH yCTAHOBKOH 28ro Oura B COOTBETCTBYIOIIEM PErHMCTPE Peak-
nuu. Ecim c96rduK HACTPOEH HA MPUPAIEHHE HPU 3aMbIKAHUAX U PA3MbIKAHUSX,
PEKUM COXPAHEHUS] YETHOCTH YCTAHOBJIEH W JIMHUS 3aMKHYTA, TO B CYETUUKE MOCTE
BBINOJIHEHUS KOMAHIAbI -Z Oymer 3Hadenue 1, a e 0, 9TO COXpAHSET BO3MOXKHOCTD
HCIOIB30BATh Y6THOCTH. HeoOXoauMO OTMETUTDH, YTO 3HAYEHHE, MOKA3BIBAEMOE KO-
MaHI0#l -P, B moboM ciaydae OymeT paBHO 3HAUEHUIO CIETIHKA IEpes ero coOpocom

36



(neBaxkHO, Obul i cyéruuk cOpouter B 0 uim B 1), Tak 4ro npu cbpoce cUéTIMKa B
€INHUILY BO3HWKAET <«JIUIMHSASY EIUHUIA; eCJIU HeOOXOAuMa WHMOPMAIUS O TOUYHOM
KOJINYECTBE CPpAbATHIBAHUI CIETUNKA, TO MPHU UCIOJb30BAHUNA KOMAHIbI -Z [JIs JIU-
HUW, 9YbU CYETIYNKU HACTPOEHBI HA, MPUPAIICHUE TPU 3aMBIKAHUM U PA3ZMBIKAHUU W
cOoXpaHeHne YETHOCTH, CJIEAYeT MOTydeHHbIe HeIETHRIE 3HAYeHNs YMeHbIIaTh Ha 1.

Komanma uncctl -R npenHa3HadeHa i HACTPORKH BXOAHBIX JUHMI; TOTHEE TO-
BOp4, 3Ta KOMAaH/a 1103B0JIdeT yCTAHOBUTH HOBbIE 3HadeHud Juid perucrpos RO...R7
(cm. onmcanue peructpos Ha crp. 23). Komanga Tpebyer ykazanus JByX MapaMeTpOB;
EPBBINA W3 HUX JOJKEH MPEeJACTABIATH coboi mudpy ot 0 10 7, 3a7aI0IIyI0 HOMED
perucrpa, BTOpoil 3a1aéT HOBOE 3HAYEHHe PErucTpa. SHAUYeHNEe MOXKHO YKa3aTh JABY-
Ms criocobamu. IlepBbiit criocob mpeanoraraeT uCIoIb30BAHNE MIECTHAIITATHPUIHOTO
32-6UTHOTO TEJIOrO 9HC/A, T.€. BOCBMHU MIECTHAAIMATHPUIHBIX TH(MP; HAIPUMED, KO-
MaHIA

uncctl -R 2 20000055

HACTPOUT BXOAHYIO JUHUIO N2 HA MpupalleHne CIETYNKA TOJIHKO MPU 3aMBIKAHUH,
IJTEIOC K TOMY [IPU 3aMbIKAHUM JTMHUK Oy/IeT BBINOJHATHCA KO/, geficTus x55 (aBond-
Hoe 01010101), o3HaYAIOIIMIT BKIIIOUYEHUE BCEX Y4eThIPEX OCHOBHBIX juHuil. Komanna

uncctl -R 0 40000201

HACTPOUT BXOAHYTO juHUI0 N () Ha IpHupaIleHne CIETINKA TOJBKO IPU PAa3MbIKAHUH,
pU TOM TPU 3aMBIKAHWN JIMHUU OyIeT BKIOUaThcsa pene A (kom meiicteus x01,
nasouvnoe 00000001), npu pa3mbikanuu pejie A OyJaer BhIKII09aThC (KO AeficTBus
x02, nBouunoe 00000010). Komanza

uncctl -R 1 60000000

HACTPOUT BXOAHYIO JuHUi0 N1 HA mpupalneHne CIeTINKA KAK IPUA 3aMBIKAHUN, TaK
Y [IpU Pa3MblKaHuu, Oe3 BBIIOJIHEHUS KAKAX-IH00 [1eHCTBUil C BHIXOAHBIMU IEIISIMHU;
3TO COOTBETCTBYET MCXOTHBIM 3aBOJCKUM HACTPOWKaM g Bcex JmHUi. Pexum co-
XpaHEeHUs YETHOCTH MOYKHO BKJIIOYUTH KOMAaH 10N

uncctl -R 1 70000000
Hakoner, komanga
uncctl -R 3 6001aabb

33/1aCT Il BXOJHON JTMHUN 3 JIeiCTBHE NPHU 3aMBIKAHUE «BKJIIOYUTH BCE BBIXOTHBIE
JIHUY TE€PBO# IPYMIbl», & IPU PA3MBIKAHUU — <«BBIKJIIOUUTH BCE BBIXOIHBIE JTMHUN
MepBOH rpymbly. HamoMHNUM, 9TO TIEpBOit IPYIMON CYNTAIOTCS YTPABIAEMbIE JTUHUNA
mozynst UNC010/out, ycraHOBIIEHHOTO BO BTOPOIT CJIOT paciiupenusi. O4eBHIHO, ITO
TaKas KOMaH/la MMeeT CMBICJI TOJIbKO B Cllyvae, KOTJA B IIEPBOM CJIOTE YCTAHOBJIEH
mozyis UNCO010/in, a Bo Bropom — UNCO010/out. C apyroii ctoponbl, KOMaHaa

uncctl -R 5 6000aabb
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3a/14CT JJisi BXOAHO# JiuHuK 5 (TO ecTh BTOPOii JIMHUK U3 LOAJEPAKUBACMbIX MOJLYJIEM,
YCTAHOBJIEHHBIM BO BTOPOM CJIOTE) JIEHCTBUE TIPU 3aAMBIKAHUN «BKJIIOYATH BCE BHIXOJI-
HBbIE JIMHUW OCHOBHOW I'DYNIBI», & NPU PA3MBIKAHUN — <«BBIKJIIOYUTH BCE BBIXO/IHBIC
JIMHUW OCHOBHO# TPynmbl». Takad KOMaHIa MOYKET UMeTh CMBICII B CUTYaIluu, KOTJIa
0ba cIoTa PaCIIuPEeHNsT 3aHITHI MOLY/ISIMH BXOIOB.

Bropoit ciocob 3amanns 3HaYEeHHs PEruCcTPa IPEeIIoIaraeT UCIOIb30BAHNE CHM-
BOJIMYECKHX 0003HaYeHuil B Kojax aeficruii ¢ nensyu. Crapiuue asa baiita perucrpa
MIPU 3TOM TIO-TIPEXKHEMY 3aJAI0TCsT TMECTHAAIATEPUIHBIMA I paMu, a 6alThl KOIOB
JeHCTBUI OTHEJIAIOTCA OT CTaplleidl 4acTh M JAPYyr OT JIpyra CUMBOJIOM JBOETOYULI.
Hampumep, BoIlenpuBeIéHHBIE KOMAHIbI MOYKHO 3aJaTh U TaK:

uncctl -R 2 2000:====:++++
uncctl -R 0 4000:=
uncctl -R 1 6000:=
uncctl -R 1 7000:====:====

uncctl -R 3 6001:----:++++
uncctl -R 5 6000:----:++++

Komanma uncctl -G mo3BoJisieT H3MEHUTD 3HAYEHIE PETHCTPA, MOIb30BATETbCKO
KoH(UI'YpaIUU; HOBOE 3HAYEHUEe 3a1a€Tcs B mecTHaanarepudnom suzie. Hanpumep,

uncctl -G O
OTKJIIOYUUT 3aIUTy BXOJHBIX JUHHUI OT «apebe3ras, a
uncctl -G 000000ff

YCTAHOBUT MAKCHUMAaJIbHO BO3MOXKHOE 3HAYEHHME KOJIMYECTBA MPOBEPOK (B PEabHOM
UCII0JIb30BAHUU HE PEKOMEH/1yeTCs, 1I0CKOJIbKY BpeMs peakluyd yCcTpoicTBa Ha u3Me-
HEHUe COCTOSHUS JIMHUM COCTABUT HECKOJIBKO CEKYHI).

Hactpoiiku ycTpoiicTBa, yCTaHOBJIEHHBIE KOMAHAAMU -R, 1 -G, J€HCTBYIOT 70 BbI-
KJIIOYEHUA YCTPOMCTBA, €CIIA TOJIBKO He 3alNCaTh UX B Y9HEPrOHE3aBUCUMYIO IaMATh
(EEPROM). Banuch rtekymumx nacrpoek B EEPROM ocyiecrsisierca komanoit
uncctl -W. Ilpm HEOOXOAMMOCTH MOYKHO BOCCTAHOBUTH HACTPONKHU, 3alHCAHHBLIE B
EEPROM, ¢ nomompio KoMa#apl uncctl -E; rekyime HACTPOWKHU [PU ITOM Tepsi-
oTcd. HakoHer, MOXKHO BOCCTAHOBHTL B KadeCTBE TEKYIINX WCXOJIHBIE 3aBOJICKHE
HACTpOiKK (a uMenHo, 3Hagenue 60000000 Bo Bcex perucrpax RO...R7) ¢ moMoIpo
KoMaHabl uncctl -F.

3HadeHue pezucmpa annapamuol KonPua2ypayuy MoxKeT ObITh U3MEHEHO KO-
MaHnoi uncctl -H; mepBbiM ImapaMeTpoM HYXKHO YKa3aTb HOBOE 3HAYEHUE peru-
CTpa B IIECTHA/UATEPUIHOU CHCTEME, BTOPbIM — CJOBO «really», 4robbl mOA-
TBEP/IUTH, YTO BBl JIeMCTBUTEJIBHO eI U3MEHUTD 3TOT peructp. Komnaums-
IPOM3BOANTEIb HACTOATEJIBHO PEKOMEHIYET BO3ep2KAaTbhbCA OT KCIIEPU-
MEHTOB C 3TUM PETUCTPOM M CHUMAET ¢ cebs BCAKYIO OTBETCTBEHHOCTH 3a
BO3MO>KHbI€ I1OCJIECTBUL.
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st 3amucu B peructpol EO0—E47 npenna3nadena KoMmamaa uncctl -Y. Ilepsorit
napamMerp — HoMep peructpa (mecarunyroe yuciao ot 0 10 47; MOKHO TaK¥Ke UCIIOJb-
30BaTh MIECTHAAIATEPUYHYIO cucremy, ducyia or x00 no x2F), Bropoil mapamerp —
TOCJIEIOBATEILHOCTD W3 POBHO 16 MmIeCcTHAAIATEPUYHBIX HU(P, COOTBETCTBYIOIIUX
BOCHMU OafiTaM permcrpa.

uncctl -Y 40 £00000££f01010e28

3aHeceT B peructp E40 ykazaHue HeEMeJ[JIEHHO ITEPEKJIFOYUTh BCE OCHOBHbIE BbIXO/IHbIE
Uely B LPOTUBOLIOJIOZKHOE cocrositue (00f B 5-4 Gaiirax), a ciycrs upubIU3UTEIILHO
oy cekyumay (0101 B 3-2 GaiiTax) BHOBb HMCIOJHUTH COAEPIKUMOE peructpa E40
(0e28 B nByx Maazumx Gaiitax). Eciu narh Ternepb KOMaHLy

uncctl -A xe28

TO yCTPOWCTBO Oy/1eT MPUOIU3UTENIHHO OJUH Pa3 B CEKYH/LY IT€PEK/II09aTh BCe OCHOB-
HbIE BBIXOJHbBIE €I B MPOTUBOIIOJIOKHOE COCTOSHUE [I0 T€X MOP, MOKAa BbI JuOO0 He
OTMEHHuTE 3TO KOMaHAo# uncctl -A xcff wim xc28, mubo He n3menure peructp E40,
JINOO He BBIKJIIOUUTE YCTPOWCTBO.

Bropoit mapamerp koMaumgel uncctl -Y MOXKHO CHAOAUTH TTPOOETAMU IS JIy Y-
el YuTaeMOCTH; MPHU ITOM, €CTEeCTBEHHO, MapaMeTp MPUIETCA 3aKJII0YUTh B Ka-
BBIUKH, YTOObI KOMAH/IHBII WHTEPIIPETATOD He PA3OWII €ro Ha HECKOJIBKO OTAEThHBIX
mapaMerpoB mpu mepezgade nporpamme uncctl. Kpome toro, mis 3amanus HOMepa
perucrpa MOXKHO HCIIOJIb30BaTh LIECTHAAUATEPUYHYIO CUCTEMY, HadyaB llapaMerp C
cuMmBOjIa x. Hampumep, BoIienpuBeEHHAST KOMAH/I, MOYXKET OBbITH 3AMUCAHA, W TAK:

uncctl -Y x28 "f0 00 00ff 0101 0e28"

Komanma uncctl -I moAk/O9aeTcs K YCTPOMCTBY HA YT€HUE TIOTOKa BBoAA. Ecam
B pezucmpe nosb308amesbekoti KoOHPU2YPayuy YCTAHOBIEH COOTBETCTBYIOMIMNA OUT,
uporpamma Oyzer nedararb B IIOTOK CTaHIAPTHOrO BbiBOjA («HA 9KPaH») BCE COOD-
LIeHNs, TeHepupyeMble ycTpoiictBOM. B 3TroMm pexxume mporpamma padoraer 0 Tex
Op, MOKAa, YCTPOHUCTBO HE OKAYXKETCS OTKJIOYEHO, JUOO MOKA MOJIH30BATEbh HE Tpe-
pBET paboTy MPOrpaMMbl CPEJACTBAMU ONEPAIMOHHON CHCTEMbl (HAIPUMED, HAXKAB
Ctrl-C). B nacrosiiee Bpems 3ta onius He pabdoraer nog Windows.

Komanma uncctl -K ounmraer KoJbiieBoi Oydep coobIennii B OCHOBHOM CTPYyK-
Type COCTOAHUA YCTPOHCTBA.

Komanma uncctl -J cHpachiBaeT BCIO TEKYIYIO WHMOPMAIIMIO, CBI3aHHYIO C TIIH-
noit 1-Wire, n nmepemHUIINAIN3UPYET COOTBETCTBYIONIYIO TTOACUCTEMY.

Komanma uncctl -D mo3Bojsier BbImaTh mosHOe comepxkumoe EEPROM u mc-
MTOJTb3YeTCs B OTJIAZ0YHBIX IEJIsAX. B 9acTHOCTH, C TIOMOIIBIO ITOH KOMAH/IBI MOYKHO
y3HaTh, KAKUE 3HAYEHUs XPAHATCs B perucrpax E00-E47 (yurure, uro GaiiTbl, cocTas-
JIIOIIME Bce perucTpbl ycrpoiicrsa, xpansrces B EEPROM B nopsiike Little Endian,
TO €CTh MMM OalT MAET TEPBBIM, CTAPIIUI — MOCIEIHUM).

CoOBMECTHO CO BCEMU MEPEYUCTICHHBIMI KOMAHIAMY MOYKHO MCITOJIb30BATH OTIIIIIO
-t C IeJ0YUCIeHHBIM TapaMEeTPOM, 3aJaimuM TaiiMayT Ha muae USB B Muiiuce-
kyamax. Ilo ymomganuto stor taiimayt paBen 5000. He mcmomb3yiite aTy omimio,
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€/ TOJIBKO BbI He yBepeHbl, 4To oHa BaMm HyxKHa. [Ipu pabore mox OC Windows
9Ta OIS UTHOPUPYETCS.

Yerpoiicrsa mogudukanun UNCO17, napsny ¢ uarepdeiicom USB, umeror Takke
unaTepdeiic RS485. [Ins B3anMomeicTBust ¢ yCTPOHCTBAMY, TOAKIIOYEHHBIMU I€PE3
9T0oT nHTEPdEIic, NCTIOIB3YETCs OMIUs -S C TAPAMETPOM, KOTOPBIi 331261 uMs (aii-
Ja nocsenoBaresbaoro nopta. Cienyer ormeruts, uTo RS485 He 1mo3BoJIsieT 1mpoBe-
CTH CKAHUPOBAHUE C IEIbI0 OOHAPYKEHUS [MOIKIIOYEHHBIX YCTPOWCTB, IOITOMY TIPH
pabore depe3 3ToT uHTepdEic HeOOXOAMMO 3apaHee 3HATh MOJb30BATEIbLCKYI0 YaCTh
uneaTuduKaToOpa YCTPOHCTBA W YKA3bIBATH €€ C TOMOUILIO KJI04a -i (CM. BBINIE).
[lpu Hajgwymm KIOYa -S W OTCYTCTBUU KJIIOYA, -1 MpPOTpaMMa, MPEANOJIaraer, 9To
YCTPOUCTBO MMeeT UAHTU(DUKATOD, YCTAHABINBAEMbIH [0 YMOIIAHUIO TTPU U3TOTOB-
Jenuu ycrpoiicra (7775).

Komanma uncctl -L B coYeTaHuu C KJIIOYOM -S HE BBIMOJIHSET CKAHUPOBAHUE
BBU/Iy €r0 HEBO3MOXKHOCTH; [IPU HAJIWYWH MOAKIIOYEHHOTO YCTPOUCTBA C 33 IaHHBIM
n1eHTHOUKATOPOM BbIIAETCs nHGMOPMAIHS 110 HEMY, IIPU €r0 OTCYTCTBUY BbIIAETCS
coobIIenue, 9To ycrpoiictsa He obHapyzxkenol. Komamaa uncctl -I ¢ KJIi090M -S He
paboraer (Bbiiaércs coobiierue 06 ommOke). Bee ocTanbHble BO3MOKHOCTH YTUIUTHL
uncctl paboraior yepe3 unatepdeiic RS485 6e3 n3Menenmuii.

CoBMECTHO € KJIIOYOM -S MOYKHO WCIIOJIb30BATh KJIIOY -b /s 3aJaHus CKOPO-
ctu obmena depe3 muay RS485. Ilo yMomIannio CKOPOCTh YCTAHABINBAETCS PABHOM
19200 60m; npyrue moxaep:KuBaeMble CKOPOCTH ODMEHA TepedncieHbl B Tabuie 5.2
Ha CTP.22 u TPeOyIT COOTBETCTBYIONIEH HACTPOMKH yCTPONCTBA. Y4UTUTE, 9TO MPH
MOJIKJTIOYEHUN HECKOJbKUX yCTPOMCTB K omaomy mopry RS485 ckopocru obmena ¢
HUMW JOJIXKHBI OBITH OJUHAKOBHI.

ITpumepsr komany (st OC Unix, B Tom uucse Linux):

uncctl -i 3555 -s /dev/ttyUSBO -Q
uncctl -s /dev/ttySO -A ++++

IIpu pabore mox Windows coorBercrByfommit mopt moxker mMmers mmsi COM1, COM4
U T.11.; y3HATh HYXKHOE UMs MOXKHO Y€pe3 «JHUCIeTYep yCTpoicTs» (3a noapobHOCTs-
mu caenyer obparurbest K Jokymentauuu na Bauty OC). IIpumep koman/pl:

uncctl -i 3555 -s COM4 -Q

6.3. Pa3zperneHne moap30BaTeJIbCKOTO JJOCTYNA C IIOMOIIIO TPO-
rpamvmsbl unc_chown (rosbko agsi OC Unix)

ITo ymomganuio B cucremax cemeiicrsa Unix (B Tom wmcne Linux) ocymecrsurs
pocryit K yerpoiicrBam USB MOXKHO TOJIBKO € IIpaBaMK CHCTEMHOIO aJIMHHUCTPATO-
pa (nmosb3oBareis root), ogHAKO 1pu padore ¢ KouTposuiepamu UNCOxX 9T0 MOXKeT
OBITH HEYIOOHO W HE BIOJHE 0E30MacHO, B OCOOEHHOCTH €CJIM JIOCTYH K KOHTPOJLIE-
paM OCYIIECTBISET MPOrpaMMa C rpadUUIecKuM IMOTb30BATEILCKIEM HHTEPQEHcoM.
Pemmts mpobiemy mo3Bosister mporpamma unc_chown, KOTOpas CKaHMPYET IITHHBI
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USB B nouckax ycrpoiicrsB UNCOXX u B 3aBHCUMOCTH OT HACTPOEK MEHSET UICHTH-
bukaToph! BIamENbIA/TPYTIIBI ¥ MpaBa JOCTYTA JJis COOTBETCTBYIOMNX (DafiIor B
nceBnoaupekTopun /dev/bus/usb. 3amyck MporpaMMbl MOKHO OCYIIECTBIATEH CPE/I-
cTBaMu J1eMOHa udevd, HAIpUMED, npu moakIoYennn HoBbix USB-ycrpoiicTs ¢ coot-
gercrytonmu 3uadenusvu VID /PID; MoxkHO 3airyckarh porpaMmy ¢ opeesiéH-
HO¥l IepUOAMIHOCTHIO cpeicTBaMu crond; HAKOHEI, MOKHO YCTAHOBUTH ITPOIPAMMY
B cucreme ¢ 6urom SUID ¢ rem, 4ro0bl 10/Ib30BATENM MOLJIM CAMU €€ 3allyCTUTb
(B 9TOM pexkuMe ImporpaMMa OTKA3bIBAETCA 00pabaThiBATh MapaMeTpbl KOMAHIHOM
CTPOKY, TAK 9TO 3AMYCKAIOIIWIA €€ TTOJIb30BATEIh MOYKET TIOJIYYUTh TOJBKO PE3yJIbTarT,
IPEyCMOTPEHHbBII CHUCTEMHBIME HACTPOMKAMHE).

Hacrpoiiku nporpaMMbl MO3BOJISIIOT /I KAXK/IOTO IOJb30BATEILCKOIO WJIEHTH-
dukaropa ycrpoitcrs UNCOXX yKazarh IpeIoaraeéMoro BIaiesibia, IPyIIny U npa-
Ba jmocryna. Kondurypanus 3amaérest mocieq0BaTeIbHOCTHIO W3 OHOM UITH OOIbITe
cmpognl, Kaxkaas cTpoda COCTOUT POBHO U3 UETHIPDEX MapaMeTpoOB, Pa3/IeIEHHBIX
CHUMBOJIOM [IBOETOYHS; CAMU CTPOMBI OTIAEIAIOTCS APYT OT APYra MPOW3BOJbHBIMU
upobeIbHBIME CUMBOJIAMHU, BKJIOYasg COOCTBEHHO npobesibl (yI0OHO MPH MCIOJIb30-
BaHUM KOMAH/JHOW CTPOKM) ¥ liepeBoibl CTPOK (y100HO 1pu ucnosb3oBanuu (baii-
soB). TlepBoIiit mapamerp KasKao# cTpodbl 334a6T MOIb30BATEIbCKUN UIeHTH()UKA-
TOp ycTpoiicTBa (B BUE MIECTHAIATEPUIHOrO YUCIA), TUOO CUMBOJI «*» 71 0003HA~
YEeHHUs BCEX OCTAJbHBIX (HE YIOMSIHYTBIX paHee) uaeHTH(hUKATOPOB; Takas crpoda
JOJIZKHA OBITH Tocie Heill B KOHuUrypanuu. Bropoil u Tperwnii mapaMeTpsl 3a1ai0T
COOTBETCTBEHHO II0JIb30BATES U IPYIIy; 00a mapaMerpa MOryT ObITh 3aaHbL B BUJIE
umeHu Jbo B BuJe 4uCa0BOro uienrudukaropa (coorsercrsenno uid u gid). Ilo-
ceaHU, 9eTBEPTHIN TapaMeTp 33a6T mpaBa J0CTyna K (aitly ycTpoiicTBa; mpaBa
3a/IaI0TCS B BUJE BOCBMEPUYHOrO YHCJIA. JI1000i mapaMerp, KpoMe uaeHTU(UKATO-
pa, Moxker 6bITh onylieH (IIOAPa3yMeBAETCs OTCYTCTBUE HEOOXOAMMOCTH U3MEHEHUs!
coorBercrByomiero arpudyra daitna). Hanpumep, koudurypanus

1333:::666 2444:john::600 *::unc:660

YKa3bIBAET, YTO YCTPONCTBO C UACHTU(MUKATOPOM 1333 M0JIKHO OBITH JOCTYITHO BCEM

HOJIH30BATEIAM CUCTEMbI (TIpaBa J0CTyna 666), YCTpOHCTBO € MIEHTU(OUKATOPOM

2444 nomKHO OBITH JOCTYIIHO TOJIBKO IMOJIB30BATEN0 john, a Bce mpoume yCTPOii-

CTBA JOJI?KHBI OBITH JIOCTYIIHBI BCEM I0JIb30BATEIIAM, BXOJSAIIAM B IPYIIILY Unc.
IIporpaMmma MOXKET HOJIy9IUTH CBOIO KOH(HUTYPAIUIO:

® HENoCpPeJCTBEHHO W3 KOMAaHIHON CTPOKWU;

e u3 (paiina, UM KOTOPOTO yKa3aHO B KOMAHIHOM CTPOKE;

u3 (aiina /etc/unc_chown. conf;

e b0 MOXKEeT OBITh WCMOIB30BAHA, KOH(MUTYDAIUS MO YMOJIYAHUIO — CTPOKA
*::unc:660.

[Tapamerp KOMaHIHON CTPOKM TOJKEH OBITH POBHO OnwH. Kcim mepBhIiM CcUMBO-
JIOM [APaMeTPa ABJISIETCS CUMBOJI «/», TapaMeTP PacCMaTPUBAETCH Kak uMs aiiia,
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B [IPOTUBHOM CJIy4Yae — HEHNOCPEJCTBEHHO KaK CTPOKA KOH(MUI'YDAIUHU; TaK, BbIIIIE-
YIOMSIHYTYIO KOH(HUTYPAINIO MOXKHO 3ae#iCTBOBATH KOMAaHION

unc_chown ’1333:::666 2444:john::600 *::unc:660’
a MOXKHO 3anucarh €€ B dailyl U 3aCTaBUTh IPOrpamMmy 3ToT Gaiiin IPOIUTATD:

echo ’1333:::666 2444:john::600 *::unc:660° > /tmp/unc
unc_chown /tmp/unc

IIpu 3anycke B pexkume SUID/SGID (t.e. ecsm maeHTNdUKATOD HOJb-
30BaTeJisg oran4daercs oT 3@ deKTuBHOro ngeHTuduKaTopa ImoJib30BaTess,
anb6o maeHTudUKaTOp IPYIIIbI oTJanYaeTcss oT 3¢ PeKTUBHOTO MAEHTU(U-
KaTopa TpyINbl) OporpaMMa OTKa3bIBaeTCs IPUHUMATH IIapaMeTpbl KO-
MaH/IHOM CTPOKH, 4YTO [103BOJISE€T yCTaHOBUTH €€ B cucreme ¢ burom SUID.

Ecm xomamgHasi CTpoKa mMycTa, TWIPOrpAMMa MBITAETCS OTKPBITH  (baiia
/etc/unc_chown.conf u mpounTarh KOHGUTYPANMIO U3 HETO, €CJIN XKE ITO He yIa-
éTCsT — WMCIONIb3yeTcsl 3alIUTasi B TEKCT MPOrPAMMbI KOH(DUTYPAIUs TT0 YMOJTIAHUTO
(crpoka *: :unc:660). Jus ycuemnoii paborbl 3T0ro BapuanTa KOHMUIypanuu Heob-
XOJIMMO 3aBECTU B CUCTEME I'PYIIILY unc.

Ecnu B Bameii cucreme npucyrcrByer cepuc udevd, Bbl MOXKETE HACTPOUTDH 3a-
ycK unc_chown npu KazKJ0OM MOsBJI€HUU B cucreme HoBoro ycrpoiicrsa ¢ VID /PID,
cosuagatommmu ¢ VID/PID ycrpoiicrs UNCOxx. Hust sroro gobasbre B aiii Jo-
KaJIbHBIX TpaBusl (00bI9HO 310 /etc/udev/rules.d/99-local.rules) cieayroumii
TekCT (B BUJIE OJHOU CTPOKH):

ATTRS{idVendor}=="16c0", ATTRS{idProduct}=="05df", SUBSYSTEMS=="usb",
ACTION=="add", PROGRAM="/usr/local/sbin/unc_chown"

ITpu orcyrcrBun udevd (nanpumep, B aucrpubyruse Openwall GNU/*/Linux)
BBl MOZKeTe HCIIOJIb30BaTh /I IE€PUOJIUIECKOrO 3allyCKa IIPOrpaMMbl cepBUC crond;
OTKPOHTE HA PEJAKTUPOBAHKE Cron-aili aMuHACTPATOPA KOMAH/IOH

crontab -eu root
¥ BCTABbTE B HETO, HAIIPUMED, CJIEAYIONIYI0 CTPOKY:
* ok ok ok % /usr/local/sbin/unc_chown

Hakomer, BbI MOXKeT€ Pa3pemnuTb IIOJb30BATEISIM CHCTEMbI CaMHM TpeboBaTh
npuBeneHus npas gocryna K ycrpoiictBam UNCOXX B COOTBETCTBHE C CHCTEMHBIMU
HACTPONKAMU; JI1d 3TOr'0 BOCHOJIb3YHTECh KOMAaHIO0M

chmod 4755 /usr/local/sbin/unc_chown

9TO MO3BOJIAT 3AIyCTUTh MPOTPAMMY U3 ceaHca paboThl JII0OOOr0 MOJb30BATENS CH-
CTeMbI, IPUYEM CaMa IIPOrpaMma 1npu 31oM Oyjer ob/aJarh MOJTHOMOYUSAMU A/ IMU-
HUCTPATOPA. IIOCKONIBKY B 9TOM pEKUME MPOrpaMMa, OTKA3bIBAETCsT 00pabATHIBATH
apryMeHThI KOMAHIHON CTPOKY, YCTAHOBJIEHHBIE ITPX 9TOM TIPAaBa, OyIyT COOTBETCTBO-
BAaTh CHCTEMHBIM HACTPONKAM, Ha KOTOPbIE OOBIYHBIN T0JIH30BATETb HE MOXKET HIUKAK
IIOBJIUATD.
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\ \ \ \ \
a) code Dallas iButton ID (6 bytes) “Bgz
\ \ \ \ \ y
7 6 5 4 3 2 1 0
\ \
b) 7E | Ac2 | Acl | AcO | Low Temp. | High Temp.
\ \
7 6 5 4 3 2 1 0
\ [T [T [T [T
c) E | Actionl | Action2 | Action3 | Action4 | Action5
\ [ | [ | [ [ |
7 6 5 4 3 2 1 0
\ \
d FO |LOCN| ACTION 1 | TIME [UNITS| ACTION 2
\ \
7 6 5 4 3 2 1 0
\ \ \
e) F4-F7N1|N2 ACTION1 | ACTION2 | ACTION 3
\ \ \

6 5

4

2

Puc. 7.1: Crpykrypa E-pernctpoB mpu pa3andHbIX CIOCO0AX MCIOIB30BAHUS

VI1I. PacimupeHHBIe BO3MOXKHOCTHI TPOINNBKMI

Peructpor EO0O-E47, HA3BIBAEMBIE PACULUPEHHDILMU, B HbIHEITHEH BEPCUN MPOIINB-
KU MOTYT OBITH UCTOJIb30BAHbI:

® IIPW OPraHMW3aIWK ABTOHOMHOM PAa0OThI YCTPONCTBA — [JIs 33/IaHUS yCJIOXK-
HEHHBIX IOC/IEIOBATEIbHOCTEH AeHCTBUI, KOTOPBIE YCTPOHCTBO BBIMOTHSIET Oe3
BMEIIATEILCTBA YIIPABJISIONIENO KOMITLIOTEDA;

e npu pabore ¢ mwmHOH 1-Wire — 1j1a XpaHeHWs KOIOB M3BECTHBIX <«KJIIOUEH»
iButton, a TakxKe /19 HACTPONKHM peakIiinii HA M3MEHEHNsT TeMIIEPATYPbI, H3Me-
pAeMoi TepMOIaTYNKAMMU.

Kax et E-perncrp cocrout m3 BochbMmu OaitroB. Crocod mHTEpIpeTanun 3Ha-
JeHusi, 3aHecéHHOro B E-perucrp, ompenessiercs 3Ha4YeHHEM ero CTapliero Oaiira.
[lonnepkuBaemblie 3HaYEHUs TPUBEIEHBI B TaO. 7.1.

7.1. IlocnenoBareabHOCTH AeiicTBUii

Pernctpor EO0-E47 mO3BOISIOT 3aJaBaTh 00Jiee CI0KHBIE BAPUAHTHI PEAKIINKA Ha,
COOBITHS M JIayKe OPraHM30BBIBATH MPOCTEHIINE «ITPOrPAMMBI» — IMOCIEI0BATETHHO-
CTH, COCTOAININE U3 HECKOIbKWX PA3AUIHBIX JIeHCTBUNA C 3aJaHHBIMU BPEMEHHBIMU
TPOMEXKYTKAMU MeXKy HUMU.
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Tabnuna 7.1: Bosamoxubie 3navenus crapirero 6aita E-perucrpa

Crapuuii
Gafir (hex) | Crocob ucHONb30BAHUA PETUCTPA

00—2F Nnentudurarop «rabmerkm» iButton; xomkpernoe 3Ha-
geHnne crapurero Oafita ompenenser nomep E-perumcrpa, B
KOTOPOM COJIEPIKUTCS «CJIOKHOE JEHCTBUE», BBITTOTHIEMOE
[pU TOSBJIEHWH <«Ta0JETKU» C ITUM UICHTH(OUKATOPOM.
CrpykTypa perucrpa mnokasaHa Ha puc. 7.1 (a).

60 Nnentudrkarop Mpou3BOJIBHOIO BEIOMOTO YCTPOHCTBA
1-Wire. B wnacrosiee BpeMsi TPUMEHSIETCS TOJBKO JIJIsT
YCTPOICTB BBOJA/BBIBOA Ha OCHOBE MHUKpocxeMbl DS2413
COBMECTHO ¢ Komamu jeiicteuii 9xx. CTpykTypa permcrpa
axasorngsa (puc. 7.1 (a))

70 WNnentudukarop gardmka TEMIEPATypbl; OIUH W 0oJee
CIEYIOMUX PETUCTPOB JOJKHBI HAYNHATHCA C Oaiita 7Te u
CoJlep2KaTh 3HAYEHUd BEPXHEN W HUXKHEH rpaHul, TeMIepa-
TYPHOT'O [MAla30HAa, a TAKKe KOJbl JAefCTBUM, BBIIOJIHSIE-
MbIX IIpU nepecedenunn 31ux rpanut. CTpyKTypa perucrpa
AHAJIOTUYIHA.

TE Nudopmanusa 0 rpaHUIax TEeMIEpaTypPHOrO THAMA30HA, a
TaK?Ke KOJbI JeUCTBUil, BBIIOJHAEMbBIX IIPU I[IEPEeCeICHUHN
tux rpanul. [Ipenpraymmuii perucTp JOJIKEH WMETh KO,
70 wiu TE. Crpykrypa perucrpa mokasada Ha puc. 7.1 (b).

TF Perucrp #He ucnonb3yercs, HO B CAEAYIONIAX 38 HAM MOTYT
HaXOUThCA uIeHTUdUKATOPHI BeaoMbix ycrpoiicts 1-Wire.
EO-EF Peructp comep:KuT mMocjie0BaTeIbHOCTh M3 IISATH KOJOB

EeHCTBUHM, TPUIEM MIAIIMINI OaTyOaiT cTapirero baira nc-
[OJIb3yeTCs KaK 9acTh HepBoro koga aeiicreus. CTpykTypa
perucTpa nokazana ua puc. 7.1 (c).

FO Peruvcrp comepkur ommcaHWe «CJAOKHOTO JIEHCTBHS»>.
Crpykrypa perucrpa nokasasa na puc. 7.1 (d).
F4-F7 Peructp comep:XuT onmcanme <«yCJIOBHOTO JIEHCTBUS>.
CrpykTypa perucrpa nokasasa Ha puc. 7.1 (e).
FF Perucrp me ncnosb3yercs.

«CoXKHbIEe AEHCTBUS» TEISITCSI Ha MOCASIOBATEILHOCTH NEACTBUil, meficTBhS C
3aJepKKOU U yCJIOBHBIE AeficTBus. s 3a/1aHns CI0KHOTO JeHCTBUS TOIXOIUT JIIO-
00l M3 paCIIMPEHHBIX PETUCTPOB.

Jna 3aganus mociegoBaTeIbHOCTA U3 TATH JieficTBuil B ogHoMm E-peructpe cie-
JLyeT TOT PErHCTP PACCMAaTPUBATH KAaK I10CJIEI0BATEbHOCT U3 16 mosybGaiiros (06-
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paruTe BHEMAHUE, YTO KaXK/IbIi MOJyOalT COOTBETCTBYET POBHO OHO IECTHAIIA-
repuanoii nudpe). Cambrii crapmumit noxybaiit (nomybaiir Ne15) ycranasausaercs B
3HaueHne E, 9TOOBI MOKA3aTh, 9TO JAHHBIA PErUCTP COMAEPKUT MOCJIEI0BATETbHOCTD
neficreuii. Caeaytoume tpu nosybaiita (14, 13 u 12, To ecrb muaamuii nomyGaiir
crapiiero Gaiita u oba mosybaliTa CJeLyIONIEro 3a HUM) 3aJal0T KO/ ME€PBOro U3
naru geficrsuii; momydaiiTer 11, 10 u 9 — ko Broporo aeficTBust, U T. J.; KO, [IOCJIE/I-
HEro, IIATOr0 AHCTBUS B OC/IE10BATENIbHOCTH 331a8TCs Tpemsa maaauumu (2, 1, 0)
mory0aiTaMu PerucTpa.
Hanpumep, ecm 7aTh KOMaHIy

uncctl -Y 47 "e Qaa laa 2aa cff a00"

10 perucrp E47 Gyjer coorBerCTBOBATH 1I0C/IEN0BATEIbHOCTH JeiicrBuil x0aa (Bbl-
KJIIOYUTh BCE JINHUU OCHOBHOM IMPYTINbI), X1aa (BBIKJIIOYATD BCE JIMHUY TIEPBOii OO0~
HUTEIHHON IPYIIbl), x2aa (BBIKJIIOYUTH BCE JTUHUM BTOPOH JONOJHUTEIHHON TPYII-
ubl), xcff (OTMEHUTH BCE OTJIOKEHHbIE JIeHiCTBU, eCIM TaKOBbIE ecTh) u xa00 (ycra-
HoBUTH 3HaveHue perucrpa FSMO B 0). Bee aru neficrBus GyyT BBIIOJIHEHBI IOCTIE-
JIOBATEJIbHO OIHO 33 JAPYIUM, €CJIH TeM WJIA MHBIM CIIOCODOM IPHUKA3aTh YCTPOMCTBY
BBLITIOJIHUTD JeiicTBue xe2f (BbInoHeHue perucrpa E47).
C 1pyroit CTOpOHBI, KOMAHIA

uncctl -Y 46 "e e28 e29 e2a e2b e2c"

3aHeceéT B peructp E46 mocsenoBaTebHOCTb, COCTOSILYIO U3 BBIIOJHEHUS OJUH 33
JAPYTUM AefCTBU, 3aHeCEHHBIX B perncTphl E40, E41, E42, E43 u E44, KoTOpbIe,
B CBOIO OY€PEh, MOTYT OBITh «CJIOXKHBIMUS.

7.2. [leiictBug c 3aaep>KKOit

s 3ananus neficrBust ¢ 3a1epKKoil crapumii 6aitr (Gaiit Ne7) uzbpannoro E-
perucrpa goskeH couepxkarh 3HadeHune 0xf0. Baiir N6 npu sTom mcnosib3yercs
JJIst 33JIaHWsT HOMEpa CTPOKW B TADJIMIE OTJIOXKEHHBIX JIeHCTBU (CM.HI/DKe); ecJim
COMHEBAETECh, OCTABBTE €r0 HYJIEBBIM.

HeiicTBre ¢ 3a1€PKKOM COCTOUT U3 TPEX MapaMeTpPOB:

® KOJa JIeHCTBHS, KOTOPOE HEOOXOANMO BBIMTOJIHUTEL HEMEIJICHHO;
® BeMYMHBI BPpeMeHHOHN 3aIepKKH;
® KOJa JIEHCTBHSA, KOTOPOE HEOOXOAUMO BBLIOJHUTD 10 HCTEICHUN 3a/IEPAKKH.

BosmorkHbBIE THIIBI KOJOB I€HCTBUIl IPUBEIEHBI HA CTP. 27.

Kox neficrBust, mo/iezKariero HeMe/IJIEHHOMY BbBIIOJTHEHHTO, 3aHOCUTCS B 5-it 1 4-it
GaiiThl E-perucrpa, TpuuéM MJIAIIMA OAHRT KOIa JeHCTBUS 3aHOCHTCA B 4-if, cTap-
muit — B 5-# 6aiiThl perucTpa. AHAJOrHYHBIM 00pa30M KO JeHACTBHS, IOJIEXKAIIEro
BBINIOJTHEHHUIO TOCTE 3aePXKKH, 3aHOCUTCSA ABa CAMBIX MIIAIIIUX OaiiTa: MIaIIimii
GaiiT kona geiictBus 3anocurcs B 0-i1, crapmmit — B 1-it 6aiiTel perucrpa.

45



Bazepxkka HoOpMUpPYeTCs U3 IBYX YUCE], IEPBOE M3 KOTOPLIX (XpaHsiieecs B 3-
M GaiiTe perucrpa) 3aJa8T pa3Mmep 3aJepKKH, a BTopoe (B 2-M GaiiTe) — eIUHUIIBI
usmepenus. [1o1epKuBaeTCs N3MEPEHNe BpEMeHU B 4ukaar (Kox O; JIIUTEIHHOCTD
mukIa npubsusumenvro pasua 0,01 cekymmabl), cexyndar (kom 1), munyrax (kox 2)
u yacax (kox 3). B zaBucumocru or 3Hauenus 3-ro GaiitTa perucrTpa KOJIUIECTBEH-
HOEe 3HAYEHHE 33I€PKKM, YKA3aHHOE BO 2-M 0aiiTe, yMHOXKAETCsI, COOTBETCTBEHHO,
ma 1, 100, 6000 u 360000. Heobxomumo yauTbIBATH, 9TO JTUTEIHHOCTD MUKJIA YCTa-
HOBJIEHA NPUOAUNACEHHO; UCTIOIH30BATH YCTPOUCTBO B KAYECTBE TOYHOIO TaiiMepa He
TIPEICTABIISIETCI BO3MOXKHBIM.

Paccemorpum npumep. 3anecém B peructp E19 (1919 = 1316) nmeficTBue ¢ 3auepxk-
KOii, KOTOPOE IPEJIUCHIBAET HEMEJIEHHO BBIIOJIHUTDL KO/ AeiicrBus 00ff (nepeksio-
YeHue BbIXOJHbIX JIMHUI OCHOBHOW IDYIIbL B IIPOTUBOLIOJIOZKHOE COCTOSIHUE), I10C/Ie
qero c/ieaTh 33JepKKy Ha 2 CeKyHIbI M BBITIOJTHUTH JeicTBre ¢ KomoM 0el3, To
€CTb CHO8G GLINOAHUMb 6CE, wmo npednucano pezucmpom E19. CoorBercTByomas
KOMAHJA BBITJISIUT TaK:

uncctl -Y x13 "£f000 00ff 0201 0Oel13"

Ecsiu renepn npeanucarb ycrpoficTBy BBINOJHUTD JseficTBue ¢ kogoM el3 (To ecrb
«BBIIOJHUTD JefCTBUE, ONUCAHHOE B perucTpe E19» ), 4T0 MOXKHO CAe1aTh KOMAHIOM

uncctl -A xel3

TO yCTPOUCTBO 1IEPEKJ/IIOYUT BCE YeTblpe OCHOBHblE KOMMYTUDPYyeEMble LIEIIU B LIPOTU-
BOTIOJIOXKHOE TIOJIO?KEHNE W YCTAHOBUT 33JIEPKKY B 2 C., TTOCTIe KOTOPOH BHOBb BBITIOJ-
HUT JelicTBue el3, 9TO OnATh NPUBEAET K MEPEKJIIOUYEeHNI0 BCeX Ieneil U yCTaHOBKE
3aJepKKU, U Tak majsee. TakuMm oOpas3oM, yCTpOHCTBO OyHeT ¢ WHTEPBAIOM B 2C.
[epeKJIIoYaTh COCTOSHIE BBIXOJIHBIX Iieleil Ha IIPOTUBOIIOJIOZKHOE, U TaK /10 TeX II0p,
[IOKa Bbl HE OTMEHHUTE O4Yepe/iHOe «JIeficTBUE C 3a/I€PKKOIi», IIpeIucaB UCIOJIHUTD
kox mefictBust cff wim c13, b0 He M3MEHuTe ComepkumMoe perucrpa E19.

Paccmorpum Gostee cioxkubiit mpumep. B peructper E10-E13 3amecéM HemeajeH-
HOe JIEHCTBUE «BKJIIOYUTDH O9€PETHYIO BBIXOJHYIO JINHUIO, BBIKJIIOYUB BCE OCTAJIbHBIEY,
3aJePKKY 3 C. U OTTIOZKEHHOE JefICTBUE «BBITOTHATD CIIEIYIOMIAN PETUCTD B IETTOTKES
(ms perucrpa E13 caepyromum 6yzer E10). B perucrp E14 3anecéM HemeieHHOE
JeHCTBUE «BBIMOTHUTH peructp E10», 3a7epKKy 5 MUHYT M OTJIOKEHHOe JeliCTBue
«OTMEHUTH BCE OTJIOXKEHHBIE IEHCTBUs». ITO MOXKHO CIAEJIATh CJIETYIOMIUMHA KOMAH-
JaMu:

uncctl -Y x0a "f£000 00a9 0301 OeOb"
uncctl -Y xOb "f000 00a6é 0301 0eOc"
uncctl -Y xOc "£f000 009a 0301 0eOd4d"
uncctl -Y x0d "f000 006a 0301 Oela"
uncctl -Y x0e "f000 OeOa 0502 Ocff"

Ecnu renepn BbInosHUTL neiicTBre e€0e (TO €CTh «BBINOJHUTH JEHCTBHE, OMUCAHHOE
perucrpom E14»), yCcrpoiCTBO HAYHET ¢ MHTEPBAJIOM B 3 CEKYHJbI O KPYI'y BKJIIO-
garp guauu A, B, C, D, A u 1. 71.; vepe3 5 MmuHyT nocse Hadaaa paboTsl cpaboTaer
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oTJIOKeHHOe JeiicTBue cff, orMendroniee Bce OTJI0OXKEHHbIE JefiCTBUA, U YCTPOHCTBO
OPEKPATUT TEPEKII0YAThH TUHAY (TIPU 3TOM OJIHA U3 JIMHUN OCTAHETCS BKJIIOUEHA).
He menasa 3navennii yyke yCTaHOBJIEHHBIX PETUCTPOB, BHIMTOJTHUM TeTeph KOMAHIbI

uncctl -Y x0f "£000 Ocff 0000 OfOO0O"
uncctl -R 0 600e0f0a

Teneps mpu 3ambikanuu BXOAHOHN 1enu Ne Q) ycTpoiicTBO OyIeT BBIMOIHATH AeHCTBHE
¢ kozom e0a, a mpu eé pa3mbikanuu — jeiicrBue e0f. Ilepsoe u3 HUX («BBINOJHU
peructp E10») 3aIlyCTUT YK€ 3HAKOMYIO HAM IIOCJIENOBATEIbHOCTh BKJIOUEHUN JIn-
HUI 110 o4Yepenu; BTOPOE U3 HUX BBIITOJHUT peructp E15, KOTOPBIA MbI TOJBKO 4YTO
YCTaHOBUJIA; B HEM OTCYTCTBYET 33/€PKKa U KOJI, OTJIO2KEHHOro JleificrBus pased 0£00
(oTcyTcTBUE IEHCTBHS), UTO KACAETCS JIEHCTBUS, BHINOIHAEMOTO HEMEIJIEHHO, TO €r0
Kox — cff, TO ecTh «OTMEHA BCEX OTJIOXKEHHBIX aelicTBuiiy. Takmm obOpasom, 3a-
Mbikauue 1ernu 0 6ya1er BKII0YATh TPOIECC MEePEKITI0YeHNst TeTeil, a pa3MbIKaHue —
BBIKJIIOYATD €ro.

YerpoiicTBo CrioCOOHO B KaXK /bl MOMEHT BPEMEHH «IIOMHUTH» JECATH «OTJIOZKEH-
HBIX JeHCTBUiT», KaXKI0€e CO CBOEH 33IepPyKKOH M CO CBOMM KOAOM IeicTrus. IlombiTka
YCTAHOBUTDH OOJIbINE OTIOKEHHBIX IEHCTBUIl HU K YeMy He MPUBEIET: COOTBETCTBYIO-
mee aeiicrBue OyaeT MPOCTO MPOUTHOPUPOBAHO. /It XpaHeHUsT KOJOB OTJIOXKEHHBIX
JefiCTBHUil 1 BpEMEHH, OCTABIIEroCs 10 X UCIOJTHEHHsI, YCTPONCTBO UCIONIB3yeT mab-
AUYY omaoscennnr deticmeudi u3 10 crpok. B ciyuae, ecau Gaitr Ne6 perucrpa Bbl
OCTABUJIA HYJIEBBIM, OTJIOXKEHHOE JIeHCTBAE PA3MEIIAETCs B IEPBOiT CBOOOIHOM CTPOKE
Tabuibl. Bb TakKe MOXKETE YCTAHOBUTH TOT OaiT B 3Hadvenus 0x10, 0x11, ..., 0x19,
910 Oymer 03HaY9aTh WCIOJIH30BAHNE COOTBETCTBEHHO CTPOKHU TAOIMIIHI ¢ HOMEPOM O,
1, ..., 9; B ciydae, eciiu COOTBETCTBYIOIIAA CTPOKA y2Ke 3aHATA, CTAPOe OTJI0KEHHOe
JgeiicrBue 3amensiercs HOBbIM. Hampumep, komansa

uncctl -Y x20 "£019 0001 0502 0002"

3anecér B peructp E32 (2016) ci10:kHOE JeiCTBYE C 33€PXKKOI, COCTOSAIIEe U3 BKJIIO-
YeHus MepBO JIMHUM OCHOBHOI rpymmbl (0001), 3a1epxkKu Ha 1aTh MunyT (0502)
U BBIKJIIOYEHMs 11€PBOIi JiMHUKU OCHOBHOI rpyibl (0002), upudém OTJIOKEHHOe Jeii-
CTBUE pa3MeEIIaeTcs B CTpoke NeQ Tabiuihl OTI0KEHHBIX aelicTBuit. Ecam Temepn
BBITIOJIHUTH 3TOT PETUCTP:

uncctl -A xe20

TO JIMHUA OyZeT BKJIIOUEHA M YCTPOUCTBO HAUHET OOPATHBIA OTCYET MATH MUHYT 0
€€ BBIKJIIOUEHH; TIOBTOPHOE BBIIOJHEHNE TOH Ke KOMAH/BI CHOBA BKJIIOUHT JIMHHIO
(Ha caydYaif, eciii KTO-TO €€ BBIKJIIOUHII) W HAYHET OTCYET ¢ HAYAIA, 3AMECTHB CTapoe
OTJI0)KeHHOoe JieiictBre (B crpoke Nt9) Ha HOBOe.

He pekoMeHyeTCsI CMEIINBATH B HACTPORKAX OIHOIO yCTPOHCTBA OTJIOKEHHBIE
neficrBus 6e3 3a1aHus Pa3MeIIeHns U OTJIOJKEHHbIe 1efiCTBUA C 33/aHHBIM pa3Me-
IIIeHUeM: IPHU 3TOM JOCTATOYHO TPYJHO OTCJIETUTH CUTYAIHIO, KOTJa HCIOIb3yeMas
(burcnpoBanHasi) mO3WIMA B TAOIUIE OKA3BIBAETCS 3aHATA JAEHCTBUEM, 3a/IaHHBIM
6e3 GUKCHUPOBAHHOIO PA3MEINEeHHs, i JBE PA3HbIE «IIPOrPAMMbI» MOT'YT TaKUM OOpa-
30M HOBJIHATH APYT HA APYTa.
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7.3. YcaoBHBIEe AeiicTBUs M KOHEYHBIE aBTOMATHI

Ha mpaxTuke 9acTO BO3HUKAIOT 337a4d, B KOTOPBIX PEAKIMs yCTPOMCTBA HA T€
WJIA WHBbIE COOBITHS JOJI2KHA 3aBUCETH OT HEKOErO COCMOAHUA, 9eM Obl TAKOBOE HU
apisiock. Hanbosee ogeBu/ible IpuMePhl TAKUX 33139 CBA3AHBL C OXPAHHBIMU CHU-
CTeMaMU: HATMPUMED, PEAKIINs Ha CPADATHIBAHWE IATUYNKOB IBUKEHUs, OUEBUIHO,
JIOJIPKHA OBITH COBEPITIEHHO PA3IUYHON B 3aBUCUMOCTH OT TOTO, TOCTABJIEHO JIU TIOME-
IIIEHUE «HA OXPAHY» WUJIU CHATO C HEE, MPUIEM PEKUM OXPAHBI MOYKET UMETh HECKOIhb-
KO ypOBHEM, U Tak gajee. AHATOIHIHBIM 0OPA30M ABTOMATH3UPOBAHHOE yIIPABICHIE
OCBEIllEHNEM B KBAPTHPE MOXKeT PadoTarh MO-PA3HOMY B PEXKHMEe MPUCYTCTBUS XO-
35€B, B PEXKUME UX KPATKOBPEMEHHOI'O OTCYTCTBHUS U B PE2KHUME JJIUTEIbHOIO OTCYT-
ctBusi. MOKHO MPUBECTH U APYTHE TPUMEPHI.

Bnaronaps nomgepxkke FSM-perucrpal (cum.§5.3) yerpoitcrsa UNCOxx 110380-
JIAIOT TTOCTPOUTDH JIOTHMKY aBTOHOMHO# PA0OThI, YIUTHIBAIONLYIO TEKYIIEE COCMOAHUE,
KOTOPOE MOXKeT OBbITh B JIIOOOH MOMEHT M3MEHEHO. Bbl MozkeTre 3aeficTBOBATDL 0
YETHIPEX HE3ABUCUMBIX KOHEYHBIL GBMOMAMOS, KAXKIBI U3 KOTOPHIX MOXKET HAXO-
JOATHCSI B OTHOM m3 16 cocTosHwmit.

Korzma npu Bemmosimenun kona neiicteusi xOERR, rne RR — momep E-perucrpa,
YCTPOHCTBO OOHAPYKUBAET, 9TO B cTapiieM OaiiTe ykazaHHOro E-perucrpa Haxoaut-
cst gucyio oT F4 mo F7, comep»KuMoe COOTBETCTBYIOIIErO PErMCTPa BOCITIPUHUMAETCS
KaK 33/IaI0IT[ee YCJIOBHOE JIeiCTBIE, TPUYEM F4 mpeanoJiaraer BbITOJHEHNE OTHOTO U3
TPEX 3aJAHHBIX AeHCTBUN B 3aBUCHMOCTH OT 3Hadenus perucrtpa FSMO, F5 — B 3aBu-
cumoctu ot FSM1, F6 — B 3aBucumoctu or FSM2 u, nakonern, F7 — B 3aBUCHMOCTH
or FSM3.

Baiit Nt 6 E-perucrpa B 9T0M ciiydae 3a7aéT 1Ba «[PAHNIHBIX» 3HAUEHUS, KAXKI0E
ot 0 1o 16, koTopbie MbI ycioBHO HA30BEM N1 u Ny, Jlamee B perucrpe pa3MeniaroT-
csi aByxOaiiTHbIe KOJbI TPEX Jeficruit. Ecim 3nadenune Boibpannoro FSM-perucrpa
He upesbiiaer Np, BbIIOJHHAETCs 1I€pBOe U3 HUX (3asanHoe Gaiiramu 5 u 4); eciu
suauenne FSM-perucrpa 60bime, yem N1, HO He 007bIe, 4eM No, OyIeT BHITIOJTHEHO
BrOpOE (0aliThl 3 U 2); HAKOHEI, €CJIU 3HAUEHUE MPEBLIaeT Ny, BHITOJHAETCS TPEThE
U3 3aJaHHbIX JeiictBuii (GaitTsr 1 u 0).

IIycre, manpumep, B perucrp E12 3amucano 3madenune F5 3A 0E27 OCFF 0055.
Ecan Temepsh BBIMOTHUTE KOJ fmeticTBrs EOC, TeM caMbIM 3aCTaBUB YCTPOMCTBO MUCTIOJN-
HuTh peructp E12) To manpHeiiee Oyaer 3aBuceTh OT 3HaYeHUsd B perucrpe FSM1:
€CJIM 9TO 3HAYEHUE HE IPEBBIIaeT 3, yCTPOHUCTBO BINOJIHUT AelicrBue 0E27 (T0 ecThb
ucnoauut perucrp E39), eciu 3nadenue okaxkercs or 4 10 10 BkirouurenbHo, Oy-
net BbInosiHeHO aeiictBue OCFF (OTMeHa BCEX OTJIO?KEHHbIX JEUCTBU, €C/Iu TaKOBble
€CTh), €CJIN YK€ 3HAYECHWE OKAYKETCs MpeBbimaionmM 10, 70 OyAeT BLITOJHEHO Jeii-
crere 0055, o3HavaOIIEe BKIIOYEHNE BCEX JMHUI (pejie) OCHOBHOM IDYTIIIHI.

Namensars 3aagennst FSM-peructpos mo3BosioT KOZbI AeHCTBHI, MMEIOIIHE CTap-
mnit 6aiT OA, mpu 3TOM MJIaAmui OafiT Koma AEHCTBU UCIOIb3YeTCs it 3aIaHUA
Homepa FSM-perucrpa (6utst 5 u 4), a Takke HOBOro 3Hauenus FSM-perucrpa (6u-

L A66pesuarypa FSM o3magaer finite state machine, T. e. KOHCYHEIH aBTOMAT.
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o1 3, 2, 1 u 0). Haupumep, Bbiiosinenue jeiicrsus 0A29 ycranosur perucrp FSM2 B
3HaueHne 9, Torna kKak kKomanaa 0AOB ycranosut perunctp FSMO B 3uHauenue B.

Paccmorpum npumep. Ilycrs K KOMMyTHpyeMOil menu A MOAKIIOUEH 37IEKTPO-
MAarHuT JBEPHOIO 3aMKa. B 1epBoM cJjioTe PACIIMPEHHUS YCTAHOBJIEH MO/YJIb BXOIOB
UNCO010/in, koTopsrit obecrieunBaeT paboTy BXOAHBIX (CHTHAJBHBIX) JUHUI in0-in3.
BryTpu momerntenus pacmoOKeHbl KHOMKA, OTKPBIBAHUS [IBEPH, TIOACOETNHEHHAS K
smann in(0, u TyMOIep BKIIOYEHUI-BBIKIIOYEHNS PEXKUMA, « IBEPD 3AMMePTa», KOTOPIi
nocoeuuéH K juaun inl. C HAPYXKHON CTOPOHBI JIBEPU PACIIOIOXKEHBI JBE KHOIKA
B1 u B2, noacoeunénnbie, COOTBETCTBEHHO, K JIMHUAAM in2 u in3.

Jloruka paboThl B HaleM mpuMepe OyIeT OpraHu30BaHA CJIEIYIONIUM 0OpPA30M.
[Toka TymbJjep HAXOAWTCS B PA3OMKHYTOM IMOJIOKEHWUN , CAUTAETCS, ITO JBEPH OTIIEP-
Ta; NPV HAXKATUU KHONKK OTKPBIBAHWS BHYTPHU MOMEINEHUS C JIEKTPOMATHUTHOTO
3aMKa HAIPs2KEHWE CHUMAETCH HA TPU CeKyHAbl. Jl7s OTKpbITHS IBEpU U3BHE IIO-
MeIeHnss HeOOXOMIMMO BBIMTOJIHATL OOJiee CJIOXKHOE JIeHCTBHe: HaXKaTh KHONKY Bl,
BBIXKIATh, HE OTITYCKAs €€, He MEHEee IBYX CEKYH], HAXKaTh U OTIMYCTUTh KHOMKY B2,
¥ TOJIBKO TIOCJIE 3TOrO OTIYCTUTH KHONMKY B1.

ITocsie mepeBosa TymOsepa B 3aMKHYTOE TIOJI0KEHHE JBEPh CUUTAETCS 3AlEPTOM.
15 OTKpBIBaHUs €€ U3HYTPU Ternepb HeOOXOAUMO YIEPKUBATH BHY TPEHHIOIO KHOIKY
He MeHee TPEX, HO He Oojiee ceMHu CEeKyHJ. BHemHwe KHONKH Temephb He paboTaror
BOOO1IIE.

YT00bI peann30BaTh OMUCAHHYIO JIOTHKY, YCJIOBUMCS TIPEXK e BCErO, UTO 3HAUEHUE
perucrpa FSMO, paBroe mysi0, OyeT 03HAYaTh, YTO ABEPH OTIEPTA, & JJIS <«3allu-
paHusi» JBEPU MbI IPUMEHUM 3HadYeHue 7. 3acTaBuM TyMmOaep Ha auHuM inl MeHATH
9TO COCTOSTHUE:

uncctl -R 1 000A0007

Kak BuanMm, mpu pa3MbIKaHuY JUHAN inl OyIeT BRIMOJHATHCS aeiictBre AQO, 00HyIs-
forriee FSMO, a mpu 3ambikanuu 6y/1eT BbinoaHeno A07, 3anocsinee 8 FSM0 3nauenne
7.

E-peructpsr OymeMm MCMOIL30BATEH MO TOPSIAKY «CBEpXy BHU3», HaumHas ¢ K47
(mpuurHbI 3TOr0 yKa3aHel B § 7.7). OTKpbIBAHNE JBEPU MOAPA3YMEBAET, 4TO JTUHUIO A
HYKHO 00€CTOYUTD, BHIKIATH TPU CEKYH/IbI U CHOBA BKJIIOUUTE a0 A. Peanuzyem
310 B peructpe E4T:

uncctl -E 47 ’FO00 0002 0301 0001’

Eciiu reneps Boinosnnuts geiicrsue E2F (Hanpumep, qarh Komasay uncctl -A xE2F),
UMEHHO TaKas [0CJel0BaTeabHoCTh Oyner ucnosiunena (2F1g = 4719).

IloaroToBuM Temeph K MCIOJIB30BAHUIO KHOMKY BHYTPH IOMeIleHus. Peakusa Ha
€€ HaxKaThe U OTILyCKAHUE 3aBUCUT OT COCTOSHUSA, TAK 4YTO HPUIETCH 33/1€HCTBOBATD
ouepeanble E-peructpsol. [Ipn HaykaTum 3To0i KHOMKY, €CJIU MBI HAXOIUMCS B PEIKUME
«JIBEpb OTMepTay, HaM JIOCTATOYHO HEMEJJIEHHO UCIOJHUTH peructp KE47; ecim xe
JBEPH «3aIepTay, HaM CJAeIyeT BbIKIATH TPH CEKYHbI, HEKHM 00Pa30M Pa3pPeIrnTh
OTKPbIBAHUE JBEPHU IO OTIYCKAHUIO KHOITKU, BHIXK/IATH €II€ YeThbIpe CEKYHJIbI, U €CJIN
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KHOIIKA TaK ¥ He ObLIa OTILYIeHa, CHOBA 3allPEeTUTh OTKpbiBaHue jBepu. s pe-
aKIN¥ HA OTIMYCKAHWE KHOMKW 3ameiicteyem peructp FSM1: npu mHy/eBOM 3HaUeHUN
9TOro perucrpa pa3mbikauue in0 #e Oymer nMeTsh HUKAKOTO 3hdeKrTa, TOrAa Kak mpu
3HAYEHUU 7 TAKOEe PA3MBbIKAHUE MPOU3BEIET OTKpbITHE aBepu. Hakomer, ecTdb eré
OJINH BApHWAHT: €CJIM KHOIKA ObLIa HaXKara, TPEX CeKyHJI emé He MPOILIo, a KHOI-
Ky y2K€ OTIIyCTHJIH, HeOOXOAUMO 3a0bITh MPO TO, ITO MbI COOMPAJHCH PA3PEIIATD
OTKDPBIBAHUE JBEPHU. ITO COCTOSHUE 3aKOUPyeM 3HadeHueM F.

3aberasi BIepé, CKaykeM, UTO pa3pelieHne OTKPBIBAHUS IBepu OyIeT peain3o-
BAaHO B BHUJIe OTJIOXKEHHOTO 3amycKa perncTpa K44, mMeHHO TaKo#l 3aIryCK HYKHO
OTMEHUTh, €CJTH MbI HaxoauMcs B coctosinnu F. Mcnmonb3yem s atoro peructp E46:

uncctl -E 46 "f567 0f00 0e2f Oc2c"

Kak Buauwm, BbiOTHEHVE [EfCTBUS e2e, «3allyCKAIOIIeey ITOT PErucTp, Npu 3HaAUe-
nusax FSM1, menbmux au60 paBubix 6, ve genaer uudero (0£00, nupu 3navexuu 7
zanyckaer perucrp E47 (0e2f), upu ocraibHbIX 3HAYEHUSIX OTMEHSET OTJOKEHHOE
BemosHerne E44. Ha cobbitue pasmbikanus jguHud in0) Temepb MOXKHO <«ITOBECUTb>
HUMEHHO 3TO JIeCTBHE.

s obpaborku 3ambikanus inQ) Ham moTpedyeTcs 3amporpaMMUAPOBATE TOCIEI0-
BATEJILHOCTh <IOJ0XKIATh — PA3PEIINTh — IMOJ0XKIATh — 3amIpeTuThby. st 3Toro
Mbl HCIIOJIb3yeM JiBa peructpa — E45 u E44:

uncctl -E 45 ’f000 Oalf 0301 Oe2c’
uncctl -E 44 °f000 0al7 0401 0al0’

Kak Bumum, E45 3anocur F 8 FSM1 u manupyer 3amyck E44 depe3 Tpu CeKyHpbI,
a E44 3anocur B8 FSM1 3nadenne 7 u ImIaHUPYET Yepe3 YETHIPE CEKYHIbI IeHCTBUE
10 3aHECEHWIO TYy/Aa HyJis. BCOOMHUM Temepsb, 9TO BCE 3TO CJEAYET [eJaTh JIUIIb B
CJIydae, eCJid Mbl HAXOJIUMCS B COCTOSHUU <JIBEPb 3alEPTa», B MHOM K€ CJIy4ae MbI
npocto ornupaem Asepb. Beeaém ycaosuoe npeiicrsue B perucrpe E43:

uncctl -E 43 ’f467 0e2f 0e2d 0£00’

(eciiu B FSMO y nac uucso or 0 g0 6, orkpbiBaem asepb (OE2F), eciu poBHO 7 —
3aI1yCKaeM BBIIIEONMUCAHHYIO TTOCIeI0BATENbHOCTH (OE2D), eciiu GOJIbIe — He JeJIaeM
HUYEro, BCE PABHO Tak ObITh He Moxker). HamomuuMm, uro 43 B mECTHAAIATEPUIHOM
cucreme Oymer 2B.

Nmest roToBbIE TIOCITIEIOBATEIBHOCTH I 3AMbIKAHUS U pa3MbIKaHus in(0, MbI MO-
JKeM Telepb 3a4aTh perucrp peakuuu st in0 (Bobuiosasenue 0e2b npu 3aMblKAHUKM U
Oe2e TIpU PA3MBIKAHWN):

uncctl -R 0 000e2e2b

Bepuémcs teneph k BHernmHuM KHOMKaM Bl n B2. Bcé maumnaercsa ¢ HaxkaTusd
KHONKU B1l, TO €CcTh 3aMbIKaHUs I[enu in2; B CJIy4Yae, €CJIU JIBEpPb «3amepTay, HaM
JOCTATOYHO TMPOCTO TPOUTHOPUPOBATDH 3TO HaykaTne. /i peann3amuu JOTHKH, OIH-
CAHHON sl 9TUX KHOIOK, MbI 3ajeiicrByem peructp FSM2. Haxkarue B1 nepesenér
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FSM2 B cocrosinue 1 u 3amranupyer 4epes JBe CeKyH/bl IEPEBOJ] B COCTOsIHUE 2, Ha-
xarue B2 neperenér FSM2 B cocrosinue 3, ecyiv OHO OBLIO 2, B TPOTUBHOM CJIyYae —
Bepaér FSM2 B ucxomuoe cocroguaue 0. Ormyckanune B2 mepesenér FSM2 u3 cocrosi-
Hus 3 B cocrognue 4 (MHadYe B UCXOHOE), U, HAKOHEIl, oTirycKanue B3 B ciyuae, eciu
cocrostare FSM2 6b110 paBHO 4, OTKPOET JABEPH, IPU ITOM B JIOOOM CIydae BEPHET
FSM2 B ucxomnoe cocrosnune:

uncctl -E x2A ’£467 0e29 0f00 0£f00°
uncctl -E x29 ’f000 0a31 0201 0e28’
uncctl -E x28 ’f601 0a30 0a32 0a30’
uncctl -E x27 ’£612 0a30 0a33 0a30’
uncctl -E x26 ’£623 0a30 0a34 0a30’
uncctl -E x25 ’f000 0e24 0100 0e23’
uncctl -E x24 ’£f634 0f00 0e2f 0£f00°
uncctl -E x23 ’£000 0a30 0000 0£f00’
uncctl -R 2 000e252a

uncctl -R 3 000e2627

[ToapobHubIit aHAIN3 MPUBEAEHHBIX KOIOB OCTABJISEM UUTATEIIO IS CAMOCTOSATEh-
HOTO yTPayKHEHNS.

BesycnoBno, onucanabie BO3MOXKHOCTH JOCTATOYHO MPUMUATHBHBI; JJIs PEIICHUS
6oJtee CIIOKHBIX 3324 CJIEyeT UCIOIH30BATh YIPABISIONNI KOMIIBIOTED.

7.4. Pabora ¢ mnnaoit 1-Wire

HeiictBusi ycrpoiictBa ¢ mmHON 1-Wire HacTpamBarOTCs TpeThuUM OAlTOM pezu-
cmpa noav3osamenvekoli Konguaypayuy (cm. tabn. 5.3 Ha crp. 23). Eciu sror Gaiir
paBeH HyIII0, HUKaKuX Jeiicteuii ¢ mmuoii 1-Wire ne npousBogurcs. s ocymects-
JrleHusi Kakoit-1160 padorsi ¢ 1-Wire Heo6X0AMMO yCTAHOBUTD KAK MUHUMYM CTAPIIIHi
ouT 3roro Gaitra (23-if GUT perucTpa) B €AUHUILY; IPU ITOM PEryJIsapHO (pubIu3u-
TEJIbHO IIECTh pa3 B CEKyHIy) Oy/eT BBIMOIHATLCH CKaHupoBaHnue mmubl 1-Wire Ha
peaMeT TMOAKIIOYEHHBIX YCTPOHCTB.

IIpomuska cmocobna paborarh He DoJiee 9eM C IMEeCThI0 BEIOMBIMH YCTPOMCTBA-
Mu, noAkI0YEHHbIME K 1-Wire; npu obHapykennu OGIIBIIEr0 UX KOJIMIECTBA «JIUIII-
HUE» YCTPOMWCTBA OYAYT TMPOCTO MPOUTHOPUPOBAHBI, MPUYEM HEBO3MOXKHO MPEICKA-
3aTh, KAKHE UMEHHO OY/IyT TPOUTHOPUPOBAHBI, & KAKUE YUTEeHbI. /[JIsT IeCcTH BeIOMbIX
YCTPOICTB MPOIIUBKA 3alIOMUHAET UX UAECHTU(DUKATOPHI (8-GallTHBIE MACCUBBI), YTO
O3BOJIsIeT (PUKCUPOBATH (PAKT MOAKIIOYCHNS W OTKIIOYEHIS TAKAX yCTPoucTB. s
3alOMUHAHUS UCIOJIB3YeTCS O0JIACTh MAMATH PACWUPEHHO20 COCTNOAHUA.

22-it u 21-i OUTHI PErUCTPA MMOJIB30BATETHCKON KOH(MUIYPAITHHU [TO3BOJISIOT BKJIIO-
YUTH BBIJAYY TEKCTOBBIX COOOIEHUI, COOTBETCTBEHHO, O TMOIKIIOYEHUH U OTKJIIO-
gennu 1-Wire-ycTpoiicTB; 3Tu COOOIEHNsT COCTOAT W3 OYKBBI «W», 3HAKA «+» WJIH
«-» (COOTB., Ui NOAKJIIOYEHUs] U OTKJIOYeHus) u 16 rmecrHaguarepudsbix mudp,
COCTaBJIAIONINX UIEHTU(MDUKATOP yCTPOUCTBA.
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20-it OuT perucrpa M0JIb30BATEIHCKON KOHMDUIYPAIMH IIPEINUCHIBAET [IPOIINBKE
mpu OOHAPYIKEHWM JIATYNKOB TeMmeparypbl DS18x20 peryisipHO CUMTHIBATH C HUX
TOKA3AHUs TEMIIEPATYPBI; TPOUNTAHHBIE TOKA3AHUS 3aHOCATCS B 00JIACTD PACWIUPEH-
HO20 COCTMOAHUA.

19-it 6ur permcTpa MOJB30BATEIHCKON KOHMUIYpAIMY TPEIMUCHIBACT CKAHUPO-
Banme perucrpos E00, EO1, EO2 u T. 1. Ha mpeaMeT HACHTH(PHUKATOPOB «TabIeTOK»
iButton npu obHapy:KeHuu IOJAKIIIOYEeHHs TAKON «Tabjerku» (ycrpoiicrBa ¢ KOAOM
tuna 0x01). IloapobHo 9Ta GyHKIMOHATHLHOCTH ONMMCcaHa B § 7.5.

18-it 6uT perucrpa moJb30BATEIHLCKON KOH(MUTYPAINN BKIIIOUAET 00PabOTKY BEPX-
HUX W HUYKHUX TPAHUIl TEMTEPATYPHBIX JUATA30HOB JIJIS JTATYMKOB TEMIEPATYPHI.
[MoapobuocTu mpuBeaeHsbl HUXKE B § 7.6.

Hampumep, komanma

uncctl -G 00£c0001

3a/IeCTBYeT BCE BBIMIEIEPEYNCIEHHBIE BO3MOXKHOCTH TPOITUBKYA MO 00paboTKe
1-Wire (GaiiT 0xfc COCTOUT M3 IMIECTU B3BEAEHHBIX €JIUHUIL U IBYX HYJIEi).

Butbr perucrpa mosb3oBarenbckoil koudurypamnuu ¢ 15 mo 12 (craprmuii mosy-
GaiiT Broporo 6GaiiTa perucrpa) 3aJaéT BEIUUUHY 3a0epoicku neped KOHCmamayued
omramoverus (nomepu) 6edomozo ycmpoticmea. 3HavyeHue, yKa3aHHOE B DErUCTpe,
ymHOXkKaercs Ha 16, Kk pe3ysbrary mobassisiercd 15; MOIyYeHHbIN Pe3yIbTAT HCIIOJIb-
3yercst Kak 4nucyIo nukJoB ycrpoiicrea UNCOxxX, Mo mpoIecTBUN KOTOPBIX C MOMEHTA
TOTEPHU CBS3U C BEIOMBIM CJIEIyeT KOHCTATHPOBATH €r0 OTKJIIOUEHWE U yOpaTh ero
UIeHTHMOUKATOP U3 TAOIUILI. BhinoiHenne yka3anHO 3aep>KKU IIPECIIEIYET /IBE 11e-
sin. Bo-mrepBhIX, BpeMeHHAas MOTePsi CBSA3W C BEJOMbBIM YCTPONCTBOM MOYKET O3HAYATH
KaK ero OTKJIIOYeHUe, TAK W BPEMEHHbI cOOil Ha juHUU CBA3u, T€M Oojiee BEPOAT-
HBIH, 9YeM OOJIbIle JIMHA JTUHAU. BO-BTOPBIX, /I psaga 3a71ad Meaecoodpa3Ho JaThb
YIPABJISIOMIEMY KOMIBIOTEPY BO3MOXKHOCTh MPOYUTATH WHMOpMaIuto 06 naeHTudu-
KaTope W CTaTyce BEJIOMOTO YCTPOUWCTBA B TeYeHHWE HEKOTOPOTO BPEMEHW IMOCJE €ro
OTKJTIOUEHNSI.

Crenyer oTMeTHTH, 9TO BEJIMYNHA 3aJEPKKHU B JTIOO0M CIydae He OyIeT MeHbIe
OIIPE/IEJIEHHOIO MUHUMAJIBHOIO 3HaUYeHus (B TEKYIIeil BEPCUH [IPOIIMBKU — OKO0JIO 50
UMKJIOB, T.e. 0,5 CeKyH/bl); eciu OTKJIOYeHus: (PUKCUPOBATH PaHblie, pabora OKa-
JKeTcd 3aTpyaHeHa JaykKe Ha, OYeHb KOpoTKuX auuHnax 1-Wire. Kpome Toro, cmemnm-
asibHOEe 3HaveHme f O3HAYaeT HUK020a He CYNTATHh BeJOMbIe ycTpoiicTBa
HOTEPAHHBIMU. TaK0e MOXKET MMOHAI00UTHCS MPY MCIOJIb30BAHNN (DUKCHPOBAHHOTO
Habopa BeIOMBIX YCTPOWCTB, OTHOCUTEIHHO KOTOPHIX MHTEPECEH MX MOCJIEIHUN TPO-
YUTaHHbBLA craryc (BHE 3aBUCHMOCTH OT TOIO, HACKOJIBKO JIABHO OH ObLI [IPOYUTAH).
[Tpu 3TOM B 3aBUCHMOCTH OT MOTPEOHOCTEH TTPUIOKEHNUST MOYKHO MEPUOTUIECKH TTPHU-
HYJIUTEIbHO COPAChIBATH CHMCOK MOJKJ/IIOUEHHBIX BEJOMBIX YCTPOHCTB (Hampumep,
KOMaH/I0if uncctl -J).

Hanpumep, komanma

uncctl -G 00fce001
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3aJefiCTByeT BCe HMEIoNMecs BO3MOXKHOCTH 1-Wire n JOmOJHUTENHLHO yCTAHABIABAET
MAKCUMAJIHLHO BO3MOYKHYIO BEJTMUUHY 33JEePKKHU OTKII049enus (239 IUKIOB, TO €CTh
nouTH 2,5 CEKyHJIbI), 8 KOMaHIa

uncctl -G 00fcf001

BOOOIIE 3AMPEIAET CINTATH BEIOMBIE YCTPOUCTBA OTKIIOYEHHBIMH.

7.5. Peakiiug Ha nosBJ/ieHHne «TabJyerok» iButton c 3apanee 3a-
JaHHBIMHI KOIAMU

VYerpoiictBo 001a/1aeT CIOCOOHOCTHIO TIOMHHUTD KOIbI «TabieToks iButton u npwm
nogBiennn Ha 1mmHe 1-Wire HOBOH «TabmeTKu» CAMYarThb €€ KO € KOJAMH, 3alli-
carabIiMU B E-peructpax. B ciydae coBmaIeHNsT BHIMOTHAECTCS «CJIOXKHOE TeHCTBUE,
KOTOpOE HEOOXOIMMO 3apaHee 3amucath B ogud n3 E-peructpos. Komnl «Tabieroxks
JIOJIPKHBI XPAHUTHCS B HEIIPEPHIBHOW 00JIACTH PErUCTPOB, HAYMHAIOMIEHCS C PErUCTPa,
E00; Tak, eciu BbI XOTHUTE, YTOOBI Ballle YCTPONCTBO OMO3HABAJIO KOMbI IBEHAIIATH
PA3INYHBIX «Tab/IeTOK», BaM NMPHUIAETCA 3ajeiicTtBoBaTh peructpsl E00, EO1 ...E11.
MaxkcumaibHOe KOJMYECTBO «TabeToK» cocTapsser, Takum obpasom, 47 (oauu pe-
ECTP HEOOXOAMMO OCTABUTH JIJIsl OMUCAHUS <«CJIOKHOTO JEHCTBUSAS ), HO MPH ITOM
He OCTAHETCS MECTa I IPYTUX «CJIOKHBIX JeHCTBUiT», a TaKxXKe U JJIs PeaKIuit Ha
U3MeHEeHNe TeMIIEPATYPhI.

B crapmuit 6aiir E-perucrpa, xpansamero Koz «tabierkuy, 3aHOCUTCS HOMep E-
perucrpa, CoAEPIKAIIETO OMUCAHUE «CJOXKHOTO JAEHCTBUA», TO €CTH IMECTHAITATEPH -
uoe unciio ot 00 mo 2F. Creayromnue 1mecTs OANT UCIOIB3YIOTCS /11 XPAHEHUS UI€H-
Tudukaropa «TabJIeTKn»; B MJIAIIHi 6aiiT 3aHOCUTCA KO Tuna ycrpoiicrea 1-Wire,
KOTOPbIH 15t «TabaeToK» 00br9HO paBer 01. OTMeruM, 9TO 4acTO TOBOPSIT O BOCh-
Mmwubaiitaom koje ycrpoiicts 1-Wire; peus B 3ToM ciry4uae uaér o 64-6utHom gucie,
B KOTOPOM MJjammumii Gaifir — 3T0 KOI Tuma ycrpoiicTBa (masa <«Ttabjerku» 01), a
crapriuit 6aiiT mpeacTaBsieT co00 KOHTPOIBHYIO CYyMMY, TO €CTh OTHO3HAYHO OIpe-
JleJisieTcs ocTabHbIMU Oaiitamu yucsia. Hampumep, MOXKHO TOBOPUTH O «TabJIETKE» C
"HoMepoMm B3000008971E8BO1; 3mech 01 — kox Tuma, 000008971E8B — yHUKAJIbHBIN
3aBOJICKOI naeHTU(HUKATODP yCTpoiicTBa, 1 B3 — KouTposbHas cymma. B E-peructp
HE 3aHOCUTCH OANT KOHTPOJBHON CyMMbI, HA €r0 MECTe HaXOIUTCsS OailT, onpemeis-
fomuii cnoco6 ucnonb3oBanus E-perucrpa (B JaHHOM ciiydae — OalT cO 3HAUEHUEM
or 00 1o 2f).

Hampuwmep, ciemyiomue KOMaHIbI:

uncctl -Y 0 2e000008971e8b01
uncctl -Y x2e "f£000 0001 0301 0002"

3aHocar B peructp EO0 wumentudukarop iButton ¢ cepwmiitHbiM HOMEpOM
00000897 1E8B, cHAOKEHHBIH yKA3aHUEM BBIMOJIHATH MPHU TOSBJICHUU TAKOTO UIEH-
tucdukaropa neiictsue, 3aganHoe perucrpom E46, a B peructp E46 (2E;g) — ykasza-
HUE BKJIIOYHUTD [IEPBYI0 U3 KOMMYTHPYeMbIX JuHuii (0001), HOM0XKAATH TPU CEKYH/IbI
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(0301) u BbikO4YUTH €€ (0002). Eciiu K 11€pBoii KOMMYTUPYEMOI JIMHUU [10/COE /11~
HUATH 3JIEKTPOMATHUT JIBEPHOTO 3aMKa, YCTPOHCTBO, HACTPOEHHOE TaKWUM O0pa3oM,
CMOZKET BBITIOJIHUTH POJIb €r0 KOHTPOJLIepa. Kciam HeOXoamMo Omo3HABATH OOJIbIIE
oxuoro kjro4a iButton, ucnosnb3yiite peructpst EO1, E02 u 1. 1. (uayruue moapsi).

Nnentundurarop «Tabmerkny OOBIYHO BHICPABHPOBAH HA €€ KOHTAKTHON ITOBEPX-
nocru. Eciu uaeHTudUKATOD MI0OXO YUTAETCs, BbI MOXKETE Y3HATH €r0 € HOMOIILIO
yerpoiicrea UNCOLx: nogk/rouure «rabjierkKy» K LIMHE W, He OTKJIo4Yas e€, jJaire
KOMAHIy

uncctl -Q
B komrie BbIIaYn KOMaHIbI Bbl YBUIUTE CTPOKY BHIA
1lw: b3000008971e8b01

91O ¥ ecTh nuJIeHTUUKATOD «TADJIETKN», BKJIIOUAs KOHTPOJIbHYIO cymMy. OTOpocus
nepsbie Jpe udpbl (B JaHHOM ciiydae b3), Bbl HOJIy4UuTe HYXKHbIE BAM CEMb DaiiT.
O6parure BHEMaHKUE, 9TO KMEHHO 3TOT HOMED «TabJeTKU» MbI HCIOJb30BAIU B Bbi-
HIeNpUBEIEHHOM TpuMepe (3anocuiu ero B E00).

Verpoiicreo UNCOxx BeIMOIHAET CKaHUPOBaHUE E-pEerucTpos B moncKax WaeHTH-
durarTopa «TabeTKMy UK APYroro BeaoMoro ycrpoiicrsa 1-Wire, Haunnas ¢ peru-
crpa E00, B nopga/ike BO3pacTaHud HOMEPOB PETUCTPOB; IMIOUCK 3aKAHYUBAETCA, KOTJIa
Oymer OOHApPY2KEH PErucTp, B cTapiineM OaiiTe KOTOPOro 3alucaHo 9ucio, 06bIinee TF
(naupumep, He3ajefcrBoBaHHbI perucrp, crapiuil 6aiit koroporo pasen FF, uiu
PErucTp, XpaHAuil «CI0XKHOe JeficTBres, crapiuii 6aiiT B 3ToM caydae pasen FO).

7.6. Peaknua Ha coObITUS, CBA3aHHBIE C TEMIEPATYPOil

Ecnu na Bammeit miune 1-Wire npucytcTByIoT gaTduku Temneparypst DS18B20 win
DS18S20, TO BbI MOXKETE 3a/1aTh JIJ1d KaK/J0I'0 TAKOI'O JATYNKA JUAIIA30H TEMIIEPATYP,
BbIXOJI 33 IPAHMIbI KOTOPOIo (llepecedeHne HUzKHel I'DAHUIIbL B HAIIPDABJIEHUHU BHU3,
a BepXHel — B HAIIPABJICHUN BBEPX) BHI30BET BBIMOTHEHNE TOTO WU WHOTO NeHCTBUSA
(B TOM YHCIIE CIIOYKHOTO).

i HacTpOUKM TaKWX JeHCTBUU MOYKHO WCIOJIB30BATh /IBA WM HECKOIbKO E-
PErucTpoB, UAYIINUX TOAPsAN, Hampumep, E02:E03, E13:E14:E15 u 1. 1. B Mmmaammii
u3 BbIOPAHHBIX PerucTpoB 3aHocurcs 1-Wire-upaenTudukarop Jardnka Tak ke, Kak
9TO JIeJIAJIOCh IJisi «TabJIeTOK» B TPEIbIAYINeM maparpade, TOJbKO crapriwii 6aiiT
YCTAHABJIUBAETCS B CIEIUAJbHOE 3HadeHue 70; Maaamuii 6aiiT perucrpa, Takum 00-
pa3oMm, mojkeH ctaTh paBeH 0x10 uim 0x28 B 3aBUCUMOCTH OT THUIA JATYUKA.

Tlocnenyromue perucTphbl 3aMOTHAIOTCA CISAYOMEUM 00pa3oM. B crapmmit 6aiiT
3aHOCHUTCS CIeIuaIbHOoe 3HadeHne TE, obo3HaUaoIee «MOMINHEHHDIHY PErucTp pe-
rucTpoBoOil rpyuubl. B caenyromuii (6-it) Gaiir perucrpa 3aHocurcs cmapwud GaiT
KOJIa IefiCTBUSA, NCIIOJIb3yEMBII TIPY Mepexo/e KaK 4epe3 BePXHIOI, TaK U Yepe3 HUK-
HIOIO TpaHuIbl. B 5-it m B 4-# GaitTel 3aHOCATCS Maadwue OANTHI KOJA deHCTBULA,
COOTBETCTBEHHO, /I C/Iy4aeB Iepexo/ia Yepe3 HUKHIOIO U Yepe3 BEPXHIOI I'DAHUIIbL
TeMIepaTyphl.
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B 4-it u 3-it Gaiirel perucrpa 3aHocuTCd ABYOAWTHOE 3HAKOBOE IEJIOE, COOTBET-
CTBYIOIIIEE HUXKHEH TPAHUIE IUATA30HA, TEMIIEPATYPhI, & B CeAyomme npa baira —
AQHAJIOTUYHOE YUCJI0, COOTBETCTBYIOIIEE BEPXHEH IDAHWIIE TUATIA30HA, TEMIIEPATYPHI.
B oboux ciaydasix enuHuiell n3MEpPEHUs sABJISETCS 11—600 — nanpumep, 0xf££8 coor-
BerctByer —0,5°C, a 0x00f4 — +15,25°C.

Hampuwmep, cremyromue KoMaH bl

uncctl -Y 3 "70 O00003E622A2 28"
uncctl -Y 4 "7E OE1A1B 0190 01BO"

HCIOJIB3YIOT PerucTpoByio napy E03:E04, 94T0OBI yCTAHOBUTDL JJIsi TEPMOJATINKA,
nmetorero uaentuduxkarop 000003E622A2 u Tun ycTpoiicTBa 28, HUMKHIOK T'DAHU-
iy Temneparypsl 25°C, Bepxuioro — 28°C' (coorBercrBento 0x0190 u 0x01b0), mpu
BBIXOJIE 38 KOTOPbIE BBIIOJIHAIOTCS JelCTBYsA, 3a1anHble perucrpamu E26 u E27 (coor-
BeTcTByIommne Komnl aeiicrsuit OE1A u OE1B cocrasyensl u3 6aiita OE, HCIOIB3yeMOro
B KadecTBe crapirero 6aiita Koma AefcTBHs /i 0O0UX C/Iy4IaeB, U OTAETbHBIX 0afiTOB
1A u 1B).

Bosee 1ByX perucTpoB MCIOIB3YeTCS B CIyYae, €CJIH JJIsi OJHOTO JaTINKaA HEOD-
XOIMMO 3aJaTh OOJIbITE ONHOM THapbl rpannil. IlepBoIii perncTp Takoil MOCIeI0Ba-
TeTLHOCTH MMeeT cTapinuii 6aiiT 70, mocmemyromme — 7e.

Vdarure, 9T0 HA MPAKTUKE 3HAYEHUE TEMIIEPATYPbI MOXKET «IIPOCKOYUTHY 3a/IaH-
HYIO I'DAHUIYy HECKOJBKO Pa3 MOJps. ITO He CO3MaeT mpobdsiem, eciau AedCTBHs,
TIPEIMTUCAHHBIE K BBHITIOJTHEHHIO MTPW TTPOXOKIEHUH TPAHUIILI, OYIyYIN BHITIOTHEHHBIMI
HECKOJIBKO pa3, NPUBOAAT K TeM YK€ pe3yJbTaTaM, YTO U IPU OJHOKPATHOM BBITOJI-
HeHnuu (HAOpUMEp, ecIu IefiCTBUE COCTOMT BO BKJIIOUEHWHU OJHON U3 yIIPAB/IAEMBIX
JINHUH, TO HAM COBEPIIIEHHO BCE PABHO, CKOJIBKO Pa3 yCTPONCTBO OTPAbOTAET KOMAHITY
Ha €€ BKJIIOYEHHE — OJUH Pa3 uiu GOJIbIle).

Kpowme toro, nagéxxuocrs mmnbt 1-Wire cpaBHUTEIbHO HEBBICOKA, B CBS3U C Y€EM
IpA OYEpEeTHOM OMpOce JATUYNKA Ballle YCTPOWCTBO MOYKET HE CUNTATH MOKA3aHW
TEeMTIepATyPbl WM BOOOIINE MPUATH K BBIBOIY, 9TO JATYUK OT INMWHBI OTKIIOYEH. B
oboux Ccaydasx MOKA3aHWs TEMIEPATypPbl JJjIs JAHHOTO WACHTU(MUKATOPA TATINKA
TepAI0TCd, TaK YTO IPU MOCeIYIONEeM YCIeITHOM YTeHIU OKa3aHuil yCTPOHCTBO He
MOXKET OIIPeIe/IMTh, KAKOBbI ObLIN npedbuidyujue MOKA3aHusA. AHAJOIMYHAS CUTY M
BO3HUKAET [IPU BKJIIOYEHUHU yCTPOUCTBA, a TaKKe [IPU IIOJKJIIOYEeHUU HOBOI'O JlaT4u-
ka. B Bepcusx npomusku, naunnas ¢ 2131003 (u Bcex Gojiee MO3AHAX), €CJIU TEKYIIUE
TIOKA3aHNA HUKe YCTAHOBJICHHOW HUKHEHU I'DAHUIIBI WM BBIIIE BEPXHEH, IPOUCXOINAT
BBINOJIHEHUE 33aHHBIX JAeHCTBU, KAK eciau Obl rpanuiia ObLIa TOJBKO YTO MPOii-
gera. Ormerum, 910 B 60JIee PAHHUX BEPCUSX MPONIUBKHU ITOrO HE MPOUCXOIUIIO, B
pe3ysbrare Yero rpaHriia TEMIEPATyP MOIJIA ObITh IPOH/IEHA B TOT MOMEHT, KOT/Ia
YCTPOUCTBO HE CMOTJIO CUMTATH MOKA3AHUS WM BOOOIIE MO KAKUM-JIUOO MPUIHHAM
OBLIO BBIKJIIOYEHO, W MPEINACAHHBIE IEHCTBUS B 9TOM CJIy9ae HE BBIMTOIHSINCH.

B caydae, ecm BBIMOMHATD JIeliCTBAE, TPEATUCAHHOE TEMTIEPATYPHOM TpAHUTIEH,
HECKOJIbKO Pa3 MOJPsiJl He TOAUTCs (HAIIPUMED, €CJIM 3TO AeficTBUe — 3amycK crapré-
pa uiam emg 4ro-To 1oJ06H0e), HeOOXOAMMO OCTABUTH COOTBETCTBYIOIIME IeiCTBUS
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B 3aBUCUMOCTb OT OJHOrO u3 FSM-perucrpoB u npu BBIMOJIHEHUU JEHCTBUS U3Me-
uath 3uadenne FSM-perucrpa. Ilompobuoctu 06 mcnomb3oBanun FSM-peructpos
cM.B §7.3.

V3unarhe uAeHTUGUKATOD AATINKA TEMIIEPATYPHI MOXKHO TOYHO TAK K€, KaK W
unenTudukarop «TabieTKu», ¢ HOMOIILI0 KOMaH/bl uncctl -Q (cM. upeapiuyiiuii
naparpad).

Heobxonumo oTrmeTnTh, 9TO CKaHHpOBaHWE K-pErucTpoB B MOMCKAX «TEMITEPA-
TYPHOI» PEruCcTPOBOil Mapbl MPOU3BOAUTCI B TAKOM Ke TIOPS/IKe, KaK U IIPU MOUCKE
nAeHTH(PUKATOPA «TaOJIETKH», TO eCTh HaduHasa ¢ EO0 u 10 mepBoro perncrpa, crap-
muit 6aiT koroporo 6ospmre 7F. Takum 06pa3oM, BbI MOXKETE ITPOU3BOJHHO CMEIIIH-
BATh KOJIBI «TA0JIETOK> U PETUCTPOBBIE TTOCIEI0BATEIHHOCTH, COOTBETCTBY OIIINE TEM-
HepaTypHBIM JaTdMKaM, HO MepeMeskarTh NX HEHCIIOIb3yeMbIMH DErHCTPaMU ¥ /Hin
PEruCTpaMU «CJIOXKHBIX AeificTBUity He ciemyeT. Eciu HEOOXOAUMO BBIBECTH U3 HC-
MMOIb30BaHUA OnH 3 E-perncrpos, 3aHecuTe B €ro crapiiumii 6aiT 3uadenune TF Bme-
€10 00bIYHOrO FF — 3TO 3HaYeHHE TAKKe 03HAYAET «HEHCIIOIb3YEMbIH PErucTp», HO
CKQHWPOBAHWME PETMCTPOB HA HEM HE OCTAHABIMBAECTCS.

Kpowme toro, cieayer momauTh, 9T0 ycrpoiictBo UNCOxx Moxker paboTaTh OIHO-
BpeMeHHO He Dosiee vem ¢ mectbio 1-Wire-ycrpoiicrBavu. BesyciioBro, BbI MOXkKeTe
3a/1aTh OOJIBIIIE IIECTU PErUCTPOBBIX AP WJIH [TOCJIEI0BATEILHOCTE, HO MOIKJII0YaTh
60.]'[])1116 mecTn JaTYUKOB TEMIIEPATYPbl HE PEKOMEH/IyeTCdA: HEU3BECTHO (I/I HEBO3-
MOYKHO TIPEJICKA3aTh), KAKUE U3 HUX B KAXKJbIH MOMEHT BPEMEHM OKAXKYTCS «BHI-
HBI» YIPABJILIONIEMY YCTPONCTBY, IPUIEM 3TOT HAOOP «BUAMMBIX» JTATINKOB MOXKET
HempeacKa3yeMO MeHAThCS W, KaK CJIeICTBUE, MePeXO/bl depe3 3aJaHHble TPAHUIIBI
JUAMA30HOB TEMIIEPATYPBI YCTPOUCTBO MOKET <«IIPO3EBATH».

Bosee Toro, ecnm mpeamnonaraercss Takxke pabota ¢ «TabJeTKaMU», KOJUIECTBO
OTHOBPEMEHHO MOJKIIOUYEHHBIX TEMIIEPATYPHBIX JTATYUKOB CJIEAyeT OTPAHUYUTD TIs-
THIO, YTOOBI JATH BO3MOXKHOCTH YCTPONCTBY pabOTaTh TAKKE U C «TabIETKOM Y, KOT1a
TAKOBAsA OKAYKETCs MOJKJIIOYEHA.

7.7. PekomeHganum 1o pacnpeiejieHuI0 perucTpon Exx

OOBIYHO CIOYKHO MTPEIBUIETH 3apaHee, CKOJIBKO PETUCTPOB MTOTPEOYETCS 1T XPa-
HEHUsT KOJIOB «Ta0JIETOK», 8 CKOJBKO — JJIs XPAHEHUS «CJIOKHBIX PEAKITUAN».

Kak y»xe roBOpuIoCh, IOMCK PErHUCTPOB, B KOTOPHIX XPAHATCH KOIBI «TabIETOK >,
a TaK»Ke PErnuCTPOBBIX IMMaphl I TEPMOAATINKOB HaduHaercsa ¢ E00. Ilpeackasars,
Te 3Ta 00JACTh PETUCTPOB OYIET 3aKAHUYMBATHCH, CJIOXKHO — BaM B JIIOOOH MOMEHT
MOXKET MOTPEOOBATHCS EIMIE O/IHA, «TabIeTKay Win emg oaud repmonarank. C apyroii
CTOPOHBI, CJIOKHO TTPEICKA3aTh TAK¥KE U TO, CKOJHKO BaM MOTPEOYETCS «PACITUPEH-
HBIX peakimiiy. YToObl n36€:KaTh JUIMTHAX EPECTPANBAHII PEIUCTPOB, MBI PEKOMEH-
JyeM IIPOBOJIMTH 3all0ojIHeHHe E-perucrpoB ONHUCAHUAMH <«PAaCHIUPEHHBIX DEaKInii»,
HauuHas ¢ perucrpa E47 B CrOpOHYy yMeHbLUEHUs HOMEPOB (TO €CThb 3allOJHATH Pe-
ructpbl E47, E46, E45 u Tak Jajee, 0 Mepe HaJI00HOCTH).

Ecnu Bo3uuk1a HEOOXOIMMOCTD OCBOOOIUTH PETUCT], ITO MOXKHO CIETATH, 3AHECS
B HEro Bocemb OaiiToB Oxff, Hampumep:

56



uncctl -Y 14 "ffff ffff ffff ffff"

OpHako Takoil crmocod He Bceraa MpUroneH s n30aBJIeHUs OT KOAd TabJIeTKH WMJIN
TEeMIIEPATYPHOM PEruCTPOBOI Maphl, MOCKOJIBKY PHU 3TOM OyIeT MOTepsiHA BO3MOXK-
HOCTB OITIO3HAHUS HE TOJBKO TOrO yCTPOICTBA TabIeTKH, KO KOTOPOro ObLI 3aTEPT, HO
U TeX, KOJbl KOTOPbIX COIEPXKATCH B [OCJIEAYIOIMX Perucrpax (HanoMuHaem, ycroi-
CTBO CKAHUPYET PETUCTPHI B TOMCKAX KOJA TOSBUBIIEHCS «TabJETKUY WU TEPMO-
Jaryanka, HaunHas ¢ EQ0, u 3akaHunBas TOrIa, KOTAa OyaeT 0OHAPYZKEH PErucCTp, He
coJepKaIuii Ko TabJIeTKU U HE sIBJIAIOIIUIACH YaCThIO PErucTpoBoil napsl). B aroii
CUTYyaIluu MpaBUIbHeil Oymer mpuMmeHHTh Kom 7F, a #He FF; oH Takke 0OO3HAYTAET
HEHUCIIOJIb3yeMblil PerucTp, HO IOUCK Ha 3TOM KOJEe He OCTaHABJ/IMBAETCH:

uncctl -Y 14 "7fff ffff ffff ffff"

VIII. NnaTrepdeiic npuKaagHOTO IIPOrPAMMUPOBAHUSA
(sa3biku Cu u Cu++)

8.1. ObG1Iee onucanmue

B cocras mporpammuoro obecneduenusi mis 11K, obecmeumsaromero pabory c
yerpoiicreamu UNC001 uw UNCO1x, Bxogur HaGOp MOmyeil, peaniusyonmx QyHK-
nuu Ui cBsi3u ¢ ycrpoiicrBom depe3 maTepdeiicet USB u RS485. Momynu o6b-
eIMHATOTC B OMO/MoTeKy uncOxx u CHAOXKEHbI 3aroJ0BOYHBIM (¢aitiom uncOxx.h.
Ucxonuwiit Tekcr wmomyseit Haxomurces B daiimax uncOxx.c, uncOxx_usb.c wu
uncOxx_rs485.c. [Ipu cOopke mporpaMMHOTO 0OECITeIeHusT CO3TAETCS CTATHIECKAS
oubsmoreka libunc0xx.a; peKOMEHAyeTCs Mpu COOpPKE BAIAX MPOTPAMM HCITOJIhb-
30BaTh UMEHHO 3TOT OHMOMMOTEUHBIH (Paita, XOTsS BO3MOKHO, PA3yMEETCsI, U IPSIMOe
HCII0JIHb30BaHuE MOYyJIeil, cocTapisaonux oubsmoreky. B Bepcuu g Windows B 6ub-
JIMOTEKY TaKYKe BKJIIOYAETCS MOAY/b hidapi; B Bepcunm mys Linux yHKINH MOIyIs
unc0xx_usb MCMOIB3YIOT BO3MOXKHOCTH OuOIMOTEKNM libusb, BxOmsmieil mpakTude-
CKM BO Bce ucTpubyTusbl Linux.

st nconb3oBannsa QyHKINE OudbnoTekn uncOXx B MporpamMMe, HaAInCAHHO! Ha,
s3bike Cu mitn Cu++, HeOOXOUMO B HAYAIIO UCXOAHOIO TEKCTa BCTABUTH JUPEKTUBY

#include <uncOxx.h>

Komuuisitiyst OTae/IbHBIX MOJLYJIeHl IPOM3BOAUTCA C YKa3aHUeM IIYTH K JUPEKTOPUH,
comepskamieit 3Tot daitn (bmaar! -I), mampumep:

gcc -Wall -g -I/home/vasya/unchost -c mymodule.c

13 1ech 1 masTee peKOMEH/IAIINH AAIOTCS B IIPE/IIOI0KEHHIH, IT0 Pab0Ta MIPOBOJUTCS C HCIOIB30BA-
HEeM KOMIUJIATOPA gec; npu pabore mox Windows pekoMeHIyeTca NCIoNb30BanHue naketa MinGW,
YTO IIO3BOJHT BOCIOJIB30BATHCA HpI/IBe,Z(éHHbIMI/I PEeKOMEHIAIMUAMU C HE3HAYUTEJIbHBIMA U3MEHCHU-
SIMH.
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QunanbHas cOOPKA MPOBOIUTCS C MOAKJIIOYeHHEM OmOnoTekn uncOxx; npu padore
B OC Unix mogkarouaercs Tak:ke 0ubanoreka 1ibusb, Hampumep:

gcc -Wall -g -I/home/vasya/unchost myprogram.c \
modl.o mod2.0 -L/home/vasya/unchost -luncOxx \
‘libusb-config --1libs‘ -o myprogram

[TomuauTe, gTo OubIHMOTEKA libusb mosKHA OBITH MOAKIOYEHA ITOCJIe Oubmore-
ku uncOxx. IIpu pabore mox Windows Oubimoreka libusb He HyKHA, MOCKOJIBKY
MpOrpaMMa, UCIOJb3yeT mrarHbie Bo3MmoxkuHOoCcTH HID-mpaiisepa Windows, omHaxo
TIpY KOMITHJISIIN ¢ ucmoab3oBaaneM MinGW HeoOXoanMo moaxIovUeHne Ondamore-
Kku setupapi (daar -lsetupapi).

Nmena Bcex GpyHKIWMI 1 TUIIOB, BBOJUMbBIX OMOIMOTEKOMN, HAMUHAIOTCH C Ipedukca
«unc0xx_»?2 Ily6mmansie 06bexTh! (byHKINN, TI06aTbHbIe TTepeMeHHble W OMACAHTS
THUIIOB), TIOJEPKUBAEMbIE OUOIMOTEKOM, MEPEUNCIICHBI HIUZKE.

8.2. Ilpunnunsl B3anmMoaeiicTBuga ¢ 6ubdamorekoii uncOxx

Bubmmnoreka comepxkut pan QyHKINA, COenu@uIeCKuX A UCIOIb3yeMOro WH-
repdeiica (USB uiau RS485) u ucuosib3yembix Jyisi yCTAHOBJIEHUS COEJMHEHUS C
yCTpO#CTBOM. Pe3yibTaroM yCTAHOBIEHUS COEIWHEHWS CTAHOBUTCS yKa3aTejlb THU-
na struct uncOxx_devhdl *, KOTOpPBIIl B JajibHEHIIEM HCHOJIb3YETCA JJId B3aUMO-
JIefCTBUS C yCTPOMCTBOM; (DYHKIIMHU, UCIOIb3yEMbIe [IJisi STOTO B3AUMOIEHCTBUA, OT
HCIIO/IB3yeMOro uHTepdeiica yKe He 3aBUCHT.

B ciyuae, eciu npeamosnaraercs ucnosb3oBanue USB, mepen Hagasom paboOThI
HEOOX0IMMO WHUIMAIN3UPOBATH OubIMoTeKy, obecrnednBaromlyo pabory ¢ USB; aTo
MOXKHO C€JIaTh BBI30BOM

uncOxx_usb_init () ;

ObparuTe BHUMaHWE, YTO JAHHBIA BHI30B MHUIMAJIU3UPYET MMEHHO BHEITHIOH Onbd-
JOTeKYy, obecnednsaionryio s3anmozeiicrsue ¢ USB (B ciaygae OC Unix 970 libusb,
B ciayuae Windows — HidAPI). B ciyuwae, eciu Bamia mporpamMMa paboTaeT ¢ Ipy-
rumu USB-ycrpoiicTBaMu, HCMIONB3Ys Ty YK€ CAMy0 BHEITHIOK OUOIMOTEKY, [TBAK IbI
MHUIAATA3ANAI0 MOXKHO HE BBIMOJHSITH; cama 1o cebe 6ubamoreka uncOXx WHHUITHA-
Jm3anuu He Tpedyer.

ITocne uaunmanu3anmuu cieayeT BBIIOAHUTH CKaHupoBanue USB-ImuHbLI B momc-
KaX yCTPOMCTB, KOTOPBbIMH MOXKHO yIIPAaBJIATH. JTO HEJAETCH C MOMOIILI0 (PYHKIMH
uncOxx_scan(), KOTopas MMOJy9aeT Ha BXOJ OJIWH ITapaMEeTP — <II0Jb30BATE/TbCKUH
uneaTuUKaTOp» HyKHOrO ycTpoiicTsa (M. cTp. 33), ubo 9ucyio 0 1Jisd MOUCKa, BCEX
yerpoiicte UNCOxX, MOAKIIOYEHHBIX K KOMIbIOTEPY 0 USB B HacTOAIMiT MOMEHT.

2Bonee paHHAS BepcHs OUOIMOTEKH, He MMEBIIAsA CPeACTB paboThl depe3 RS485, naszbIBasIach
uncusb m mcnosp30BaNIA HCTOpHWUecKH ciaoxkuBmuiics npeduxc unc001_. BoapmurcTBo (yHKIHI
HOBOM OGHOIMOTEKH UMEIOT abCOIIOTHO Tako#l ke mHTepdeiic.
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[TockombKy OOHAPY2KEHO MOXKET OBITH OOJIBINIE OTHOTO YCTpOicTBa, (PyHKIHA (HOp-
MUDYeT OTHOCBA3HBII CIUCOK, COCTOAMNIT N3 CTPYKTYp Tuna struct uncOxx_item,
¥ BO3BpAINAET yKa3aTesb HA MEPBbIH 9JIEMEHT CIUCKa. KCanm HU OJHOrO yCTpOCTBA
He 00HapPYKEeHO, BO3BPAIllaeTcs HyJIeBoil ykasaresib. CIHCOK J0JKeH ObITh BIIOCIE-
CTBUH YHUUYTOXKEH C MOMOIb0 dyHkinyu uncOxx_destroy_list (). Hampumep:

struct uncOxx_item *list;
uncOxx_usb_init();

list = uncOxx_scan(0);
if(list) {

/* ... paboTta c ycTpoiicTBaMm ... */
uncOxx_destroy_list(list);

} else {
fprintf (stderr, "No devices found");

}

CrpykTypa uncOxx_scan_item COIEPKUT MO MEHBIEH Mepe CJASAYIOIINE TOJIs:
int sernum[3] ;
int version;

struct uncOxx_devhdl * dev_hdl;
struct uncOxx_scan_item * next;

DJIeMEHTbI MACCHBA Sernum COJAEpPXKAT TPHU 4YaCTH CEPUIHOrO HOMEpa OOHADPYKEH-
HOTO yCTPOHCTBA; B 9aCTHOCTHU, sernum[2] paBeH «M0Jb30BATEIHCKOMY WIEHTH(MDU-
Karopy» ycrpoiictBa. Iloje version comepKuT HOMED BEPCHM MPOIIHBKU yCTPOIi-
cTBa, 00 uucyao 0, ecau BepChsi HACTOJIBKO CTapasi, YTO ONPEIEJNTh €€ HOMep He
[PEJICTABIISETCST BO3MOXKHBIM (3TO MPOUCXOIUT TOJBKO C YCTPOWCTBAMM, IPOJIAHHbBI-
mu panee utons 2011 rouna). Tlose dev_hdl coxepxutr ykaszareib, ujaeHTUGUIUPYIO-
MK yCTAHOBJIEHHOE C YCTPOUCTBOM COEIMHEHHE; OOJIBIMNHCTBO (DyHKIIHH Onbimore-
K7 TPeOyIOT yKa3aHus 3TOr0 UASHTU(MUKATOPA I B3aNMOIAEHCTBUS C YCTPOWCTBOM.
Ecau ycTpoiicTBO MMeeT yCTapeBIyl0 BEPCHUIO TPOINBKY, HE MOIEPKABAEMYIO Te-
KyIeit Bepcueit OudbImoTeku, 3To mose oyaer comep:karh NULL. Hakomer, momre next
npejcraBisger coboil ykazaresab HA CJIEAYIONUNl JJIEMEHT B CIHCKE OOHAPY2KEHHBIX
ycrporicts, NULL jij14 nocjietHero 3JIeMeHTa CIUCKA.

Hampuwmep, crenyrommit (hparMenT Koma HamedaraeT naeHTu(MUKATOPHI BCEX 00-
HapPYZKEHHBIX YCTPOWCTB, MOMETUB 3HAKOM «+» T€ W3 HUX, C KOTOPBIMU OMOIMOTEKA
crocoOHa paboTaTh, U 3HAKOM <«-» T€, BEpCHUs MPOIIUBKUA KOTOPHIX C OUOIMOTEKOH
HECOBMECTUMA:

struct uncOxx_scan_item *list, *t;
int cn = 0;

uncOxx_usb_init();

list = uncOxx_scan(0);
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printf ("Found: ");
for(t = list; t; t = t->next) {
printf ("%x%c ", t->sernum[2], t->dev_hdl 7 ’+’ : ’-?);
cn++;
}
printf ("\nTotally %d devices found\n", cn);
uncOxx_destroy_list(list);

Oyukuust uncOxx_destroy_list (), kpome OCBOOOXK/I€HUs IAMSATH, BBIIOIHSIET
TaKKe 3aKPBITHE COEIUHEHUIN C yCTPOUCTBAMM, TIEPEUYNCIEHHBIMU B CIHUCKe. Kcam
BaM HEOOXOIWMO YIAJUTHh CIIUCOK, COXPAHUB OTKPBITHIM COEIWHEHWUE C OJHUM WJIN
HECKOJIbKUMU ycTpoiicTBamu, 3aHecute NULL B ntosie dev_hdl COOTBETCTBYIOIIUX 3JIe-
MeHTOB criucka. Hampumep:

struct uncOxx_scan_item *1list;
void *dh = NULL;
uncOxx_usb_init();
list = uncOxx_scan(0);
if(list) {
dh = list->dev_hdl;
list->dev_hdl = NULL;
uncOxx_destroy_list(list);

}

ITocne BormosiHeHHS 3TOro pparmenta B ykazarene dh OygerT HAXOAUTHCA HUICHTH-
duraTOp CoenuHEHUsT C YCTPONCTBOM, KOTOPOE B CIHUCKE OOHAPYKEHHBIX YCTPONCTB
0Ka3aJioch TEPBBIM, MPHU ITOM CaM CIHCOK OyJeT yaajiéH M COeIWHEHHS CO BCEMHU
OCTAJIbHBIMK YCTPOUCTBAMHU, €CJIU TAKOBBIE OBLIN, OKAXKYTCH 3aKPHITHI.

ITpu pabore ¢ ycrpoiicTBamu, TOAKII0YEHHBIME depe3 uarepdeiic RS485, nunurm-
au3upoBarTh 6ubmMoTeKy He Tpebyercs. CKaHMpOBaHUE HA HpeAMeT OOHADPYKeHus
MTO/IKJIFOUEHHBIX YCTPOWCTB B 3TOM CJIy4ae HEBO3MOYKHO; MOJIH30BATEIbCKUN UIEHTH-
dukarop ycTpoiicTBa J0KeH ObITh U3BECTEH 3apaHee, B TPOTUBHOM CJIYYae yCTAHO-
BUTH COEIWHEHUE C ITUM yCTPONHCTBOM HE YIACTCS.

Nurepdeiic RS485 npe/icraBiisieTcsi B OMEPAIMOHHON cHCTEME KaK OOBIYHBIHN 1MO-
CJIeIOBATEIbHbII OPT U UMeeT cooTBercrBylomiee ums (Hanpumep, /dev/ttySo,
/dev/ttyUSBO B Linux u apyrux Unix-cucremax, COM1, COM4 u T. 1. mog, Windows).
RS485 mpencrasisier coboit MuHY, MOITOMY Yepe3 OJWH TOPT MOXKHO MOJKJIIOYUTH
HECKOJIBKO YCTPOWCTB W pabdOTaTh C HUMH, IEPIKA BCE TOIKIIOUEHUS OTKDPBITHIMHU.
Bubmmoreka uncOxx crapaercs n30eKaTh MOBTOPHOIO OTKPBITHSA OTHOTO W TOTO YK€
daiina nocse0BaTeIbHOrO TOPTA HA YPOBHE OMEPAIMOHHON CHCTEMBI; /I€JIAeTCsA ITO
HA OCHOBE LIPOCTOI0 CPABHEHM UMEH 1I0PTOB (KAK CTPOK), TAK Y4TO METO/ HEJIb3sl CUU-
TaTh COBEPIIEHHO HAMEKHBIM. B camMoM fee, OIUH U TOT YKe TIOPT MOXKET OBITH 000~
3HAYEH HECKOJIbKUMHU (DOPMAJILHO PA3JIMIHBIMU CTPOKaMu (Hampumep, /dev/ttyS0 u
//dev///ttyS0); onHAKO /Jisi IPAKTUIECKUX IPUMEHEHUI 3TOro 0ObIYHO J0CTATOY-
uHo. Heckombko OTKpBITHIX coemuneHuit ¢ ycrpoiicrBamun UNCOxx, ucnonb3yoriye
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onuH u ToT X)Ke opT RS485, Oy/ayT Ha HUXKHEM yPOBHE Pa3JesaTh MEXKy CoDoi Je-
CKpHUITOP OTKPBITOrO (haitna (moroka BBoga-BbiBOAA). OT monb3oBaTeNs (Ha ypOBHE
dbyukuuit 6ubarorekn) 3TOT HPAKT CKPHIT, HO €0 CJIEAYEeT YUUTHIBATH IIPU PA3PabOT-
K€ TIPOTrPaMM.

s ycranosnenusi coenunenus ¢ ycrpoiicrsom UNXOxx gepes unrepdeiic RS485
cjemyer UCHosib30BaTh (yHKImu uncOxx_rs485_open wmim uncOxx_rs485_probe.
OcHoBHOE pazjimdue MexK/ly HUMH B TOM, 9TO [I€PBasl TOJIbKO OTKPBIBAET HOCJIEI0BA-
TeJIbHBINA TOPT (€C/IU OH €I He OTKPBIT) U COOOIIAeT O FOTOBHOCTH, HUKAK HE MPOBE-
psasg vaguuane uian orcyrcrBue yerpoiictsa UNCOXX ¢ 3aaHHBIM HAEHTH(DUKATOPOM,
TOr/Ia KaK BTOPAas MPOBEPSET HAJIWYUE yCTPOUCTBA, 3AMPOCHB ero KOH(DUTYPAIHIO,
1, TOJIb3YACh MOIYy4eHHO# mubOopMaImei, cOOOIAeT BbI3bIBAIOIMIEMY HOMED BEPCHH
npormuBKu ycrpoiicrsa. Hampumep, criemyrommuit ¢pparment

struct uncOxx_devhdl* dev_hdl;
dev_hdl = uncOxx_rs485_open("/dev/ttyUSBO", 0, 0x7775);

MTPOCTO TOMBITAETC OTKPBHITH TOPT /dev/ttyUSBO m B ciydae ycmexa BEpHET Jie-
CKPHUNTOP COEJWHEHUd C YCTPOMCTBOM, JlarKe €CJIW HUKAKOIO YCTPOMCTBA HA CaMOM
Jiejie K MOPTY HE MOAKJIIOYEHO; OImubKa OyaerT oOHApyKEeHa, JIUINh IPU TOIMIBITKE C
9THUM yCTPO#CTBOM paborarh. B TO ke BpeMsa ¢pparmeHT

struct uncOxx_devhdl* dev_hdl;
int version;
dev_hdl = uncOxx_rs485_open("/dev/ttyUSBO", 0, 0x7775, &version);

0oTpabOTaeT YCIEIIHO TOJBKO MPH YCJAOBHU, 9TO K MOPTY MOAKJIIOYEHO yCTPOHCTBO
¢ unentudukaropom 7775, U B 3TOM CJIy4ae BepCHsi TPOIIUBKY OyIeT 3arncaHa B
IIePEeMEHHYIO version.

3aKkpbITh COEJMHEHHE C OTAEJbHLIM YCTPOMCTBOM IO3BOJigeT (PYHKIUS
uncOxx_close():

uncOxx_close(dh);

Ucnonb3yst uaeHTudUKATOP OTKPLITOTO COEIUHEHNUsI, BBl MOXKETE OCYIIECTBIATh
B3auMOIEfiCTBUE € YCTPOHCTBOM. B wacrHOCTH, BBl MOXKETE 3alpPOCUTH KOHMUIY-
paIMio ¥ COCTOSTHWE yCTpO#cTBa ¢ momoribio (pyHKnnit uncOxx_get_fullstate(),
uncOxx_get_extrastate() u uncOxx_get_configuration(). 3acraBurh ycTpOil-
CTBO BBIMOJTHUTH TO WIH WHOE JeWCTBHE MOXKHO TMpPHU MOMOIM (DYHKIIUA
uncOxx_perform_action(), u tak masee. Ilogpobuoe omucanue bynxmnmit 6GubIHO-
Teku uncOXX NMPUBEJIEHO B CJeAyIoeM naparpade.
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8.3. CrnpaBoYHUK M0 QYyHKIINAM

Dyaknuda uncOxx_usb_init ()

void uncOxx_usb_init();

WNannnanu3upyer 6ubIM0TEKy; HEOOXOIUMO BBI3BATD 3Ty (DYHKIIHIO OJMH Pa3 Mmepet
nagasioMm paborsr. Ha camom gese ata GpyHKIUS TPOU3BOAUT TOJbKO HHUATHATAIAIIAIO
6ubamorekn libusb, Tak YTO, €CJM BBl WCIOJB3YETE B Ballleil MpOrpaMMe IpyTHe
USB-ycTpoiicTBa, HOCTATOYHO MPOUHUIIAAJIUIUPOBATH libusb omamH pa3d — aubo C
noMoInbio uncOxx_usb_init (), aubo nanpsmyo. B rekymieit Bepcun Oubsimorekn
ansg Windows ata GpyHKIUS He [e1aeT HUIero.

Dyukiusa unc0xx_usb_rescan()

void uncOxx_usb_rescan();

[Tepeckanupyer USB-muHy B mOMCKaX MOAKIIOYEHHBIX YCTPOICTB.

Pyuaknug uncOxx_scan()

struct uncOxx_scan_item *uncOxx_scan(int uncOxx_id);

Cpenu ycrpoiicTs, noakawuéHasx k USB-mmue, maxomut ycrpoiicrBa UNCOxx.
Ecan 3amammbiii mapamerp uncOxx_id He paBeH HYJIO, HAXOAWT TOJHKO YCTPOI-
CTBa, C 3a/laHHBIM HIeHTU(DUKATOPOM (MOJIH30BATENHCKON YaCThIO CEPUITHOrO HOME-
pa), B nmporuBHOM ciydae — Bce ycrpoiicrsa tuna UNCOxx. @yuxius Bo3Bpaina-
€T OJIHOCBSI3HbLIA CIIHCOK, 3BEHbsl KOTOPOIO IPEICTABJSIOT COOOM CTPYKTYpPbl THIIA
struct uncOxx_scan_item. DTOT THI ONWCAH B 3ar0JOBOYHOM (aiime OnbIMoTeRKn
CJIeAYIOMUM 00pPa30oM:

struct uncOxx_scan_item {
int sernuml[3];
int version;
struct uncOxx_devhdl *dev_hdl;
struct uncOxx_item *next;

};

B nose sernum|2] 3anuceiBaercst upentudukarop yerpoiicrea. C KaxkabiM oOHApY-
JKEHHBIM YCTPONCTBOM YCTAHABJIUBAETCS CBA3b; OTKPBITHIN JECKPHUITOP ITOW CBA3M
3anuckiBaeTcs B noje dev_hdl. B mosie version 3anmchiBaeTcs HOMEP BEepPCUU TPO-
muBKu. Ecim obHapyKeHHoe yCTPOICTBO MMEEeT BEPCUI0, HECOBMECTUMYIO C TEKYIIei
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Bepcueit bubnoreku, mose dev_hdl momydaer 3uadenne NULL, a mosie version mo-
otcem conepzkaTh 0, eC/IM KOHKPETHBIIM HOMED BEPCHUU TMPOIINBKHA ONMPEJICTUTD HE yIa-
J10Ch. 17151 yHUYTOKEHUS CIUCKA, 3aKPHITHS CBA3EH ¢ yCTPONCTBAMK U OCBODOXK ICHWA
HaMATU UCHOJb3yiire dbyHkmo uncOxx_destroy_list (cM. HuKe).

®yuknunda uncOxx_destroy_list()

void uncOxx_destroy_list(struct uncOxx_scan_item *1st);

OcBoboxK1aeT TaMsTh OT CIUCKA, CO3JaHHOro dyukimei uncOxx_scan. [lo ymomua-
HUIO 3aKPBIBAET KaHAJBI CBA3U C YCTPOUCTBAMU, JECKPUITOPBI KOTOPBHIX HAXOAATCA
B 10s1sX dev_hd1l 3BeHbEB YHHUYTOKAEMOIO ClucKa. Eciu 510 HexenareabHo (Hanpu-
Mep, C HEKOTOPbIMHU yCTPOACTBAMYU Bbl HAMEDEHbI IPOJAOJKUTH PAbOTy), HPUCBOiiTe
oo dev_hdl COOTBETCTBYIOMNX 3BeHbeB crnucka 3Hadenme NULL. B stom caydae
KaHaJI CBA3M C YCTPOWCTBOM HEOOXOIMMO OyJeT Mo3rKe 3aKPbITh CAMOCTOSITETHHO C
noMoIbio GyHKIMKH uncOxx_close.

Pynaknusa uncOxx_rs485_open()

struct uncOxx_devhdl* uncOxx_rs485_open(const char *port, int baud,
int id);

OTKpBIBAET COEIMHEHUE C YCTPOUCTBOM, MOJAKJIIOYEHHBIM K KOMIIBIOTEPY depel3
uarepdeiic RS485 ¢ ucmosb30BaHuEeM TOCIEIOBATEBHOTO TIOPTA ¢ MMEHEM port.
[Tapamerp baud 3auaér ckopocrb obmena (604); ykazanue 3Hadenusi 0 03HAYAET UC-
nosb3oBanne ckopocTu 19200. YutuTe, 9TO eClIW JaHHBINH KOHKDPETHBIN MOPT yiKe
OTKPBIT iy paboTsl ¢ apyrum ycrpoiictBom UNCOxx, ero CKOpOCTh M3MEHEHa He
Oyzner; mapaMerp baud B 3TOM ciryuae urnopupyercs. Cjemayer OTMeTuTb, 9T0 PyHK-
[Is HE MPOBEPSET HAJIWYNE YCTPONCTBA; €€ BbI30B OKOHYUTCS YCIIEIHO, €CJIN el yia-
JIOCh OTKPBITH (hailil 1mocjie0BaTeIbHOro mopra. B ciydae, eciin mOPT OTKPHITH HE
yIaJ0Ch, BO3BPAIAETCS HYJIEBOH yKa3aTelb.

dynkiusa uncOxx_rs485_probe ()

struct uncOxx_devhdl* uncOxx_rs485_probe(const char *port, int baud,
int id, int *vers);

OTKpBIBAET COEIUHEHHE C YCTPONCTBOM, TOIKIIOUYEHHBIM K KOMIBIOTEPY Yepe3 WH-
repdeiic RS485 (cMm. omnucanue npembiayineil (GyHKIMU) U MPOBEPAET HATUYIUE
YCTPORCTBA C 3aJaHHBIM HIEHTU(DUKATOPOM, 3aIIPOCUB ero KoHpurypamuio. B ciyyae
yCIIeXa B IEPEMEHHYIO *Vers 3aHOCATCS HOMEDP BEPCHH YyCTPOMCTBA, a cama (PyHKIIHS
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BO3BPAILAET JECKPUIITOD OTKPBITOrO coejautenus. B ciyudae neynauu (B TOM 4uc-
Jie €CJIU YCTPOWCTBO C 33JaHHBIM HIEHTH(MHUKATOPOM Ha 3aIPOC HE OTKJIUKHYJIOCH)
BO3BpAIIAETCA HYJIEBOIT yKa3aTeh.

Dyukusa uncOxx_close()

void uncOxx_close(struct uncOxx_devhdl *dev_hdl);

3akpbiBaer Kanay cBsa3u ¢ ycrpoitcrBoM. [Tapamerp dev_hdl 31ech u namee 3amaér
OTKPBbITBIA JICCKPUIITOP CBA3U € YyCTPOUCTBOM.

Oyuknuda uncOxx_get_fullstate()

int uncOxx_get_fullstate(struct uncOxx_devhdl *dev_hdl,
struct uncOxx_global_state_str *data);

[To3Bossier moOyYuTh COZEPKAHWE OCHOBHOTO COCTOSHUS YCTPOICTBA B BUIE OJHOIM
CTPYKTYPbI JJAHHBIX, KOTOpasd COOTBETCTBYET CTPYKTYPE JAHHBIX B IaMATH CAMOI'O
yerpoitcrsa. Crpykrypa uncOxx_global_state_str onucana B aisie unc_data.hu
COMIEPIKUT PETUCTP CTATYCA BXOMHBIX W BBIXOJHBIX JIMHUN, TEKYIINE 3HAYEHUSA CUET-
YUKOB, CBS3aHHBIX C BXOJHBIMHU JIMHUSMH, METKY BpEMeHH (KOJUYECTBO IUKJIOB C
MOMEHTA BKJIIOYEHUs yCTPOACTBA), a Tak:Ke Oydep TeKCTOBBIX COODIIEHuil.

®@ynknusa uncOxx_get_extrastate()

int uncOxx_get_extrastate(struct uncOxx_devhdl *dev_hdl,
struct uncOxx_extra_state_str_common *data);

Ilo3BoMsIeT TOTYUYNTH COMEpsKaHMe PACIIMPEHHOTO COCTOSHMSA ycTpoiicTBa. Bep-
cum npommBky MO 2120131 BKIIOYUTENIHHO HE MOAAEPKUBAJIN PACITUPEHHOE COCTO-
gune. Bepcun mo 2131003 BKIIOYNTENHHO HCHOJB30BAIH JJIs PACIIMPEHHOTO CO-
CTOsIHUSI CTPYKTYDPY, OINMCAHHYIO B HBbIHEIHEH Bepcuu OMOJIMOTEKH IIOZ, WMEHEM
uncOxx_extra_state_str_legacy, npuuém Oaiir data->page_version cozjepkai
sznadenne 0. IIpommBkm Bepcmit ¢ 3131008 mo 3140909 mcmomb30BaIN CTPYKTYDPY
uncOxx_extra_state_str_onewire, B KOTOpOii 6allT page_version CONEPKHUT “UC-
70 1. Ba#iT page_seq BO BCeX MEPEUNCIEHHBIX CAyYIadX Comepzkana Juciuo 0.

Haunnaa ¢ Bepcum 4141014, ycrpoiicTBa  WCHONB3YIOT JBE  CTpa-
HUIBI  DACHIAPEHHOrO  COCTOAHWA, OPraHW30BaHHBIE B  BHAE  CTPYKTYD
uncOxx_extra_state_str_onewire, B KOTOPO# XPAHUTCS WHMOPMAIUI O BEIOMBIX
ycrpoiictBax 1-Wire, u uncOxx_extra_state_str_delays, KOTOpas COIEpKUT
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nHdoOpMaIKi0 0 TeKymeM Habope OTIOKEHHBIX aeificrBuit. B OymymeM BO3MOXKHO
JanbHelIee pacumpenne Habopa TaKUX CTPYKTYP W YBEJIUUYEHUE UX KOJTMIECTBA.

st monmydenns Bceit mHMOPMAIIAN O PACIIHPEHHOM COCTOSHUN HY?KHO OOPATHTh-
ca K dyaknun uncOxx_get_extrastate HecKosbKO pa3 noapsi. lns ynpasienus
STUM TPOIECCOM WCIOJIb3yeTcss 6aiT data->page_seq, MIaJININe ceMb OUT KOTOPO-
10 0003HAYAIOT MOPSIKOBBII HOMED CTPAHUIIHI PACIIMPEHHOTO COCTOSHMUS, & CTAPIIIHii
6uT 0003HAYAET, CYIIECTBYIOT JIM CTPAHUIIBI ¢ 66ibIInMu HOMepamu. B Gosiee ctapbix
Bepcusx IPOMIUBKY 3TOT OaiiT Beerga 6T paBeH 0, YTO O3HAYAIIO BBLIAYY CTPAHUIIHI
c HomepoMm 0 ¥ yKazaHue, 9T0 OOJIbIIe CTPAHUIL HET.

[IpaBuibHO OpraHM30BAHHOE YIIPABJAIONIEE TPUIOKEHWE [OJKHO IMPEIyCMaT-
puBarh muKJa obpamenuii K DYHKIUHM, OKAHIMBAIOIIWICH, KOT/Ia 3HAYEHUE BBHIPA-
xkenus data->page_seq&0x80 nocsie ouepemroro obpaienus K (PyHKIUU OKaXKeT-
Cs1 HYJIEBBIM, U 00sS3aTEIbHO TOC/e KayKI0r0 OOpAIleHUsT aHAJIM3UPOBATH 3HAYEHE
GaiiTa page_version, He /eJjiasd allPUOPHBIX TPE/IIOIOKEHNN O TOM, KAKOBa JTOJIK-
Ha, OKa3aTbCsl BEPCHUs OYEPETHON CTPAHHUIIBI PACIHIMPEHHOrO cocrosuus. CTpyKTypa
uncOxx_extra_state_str_common COAEpXKUT IOJA, OAUHAKOBBIE /1 BCEX BO3MOK-
HBIX CTPYKTYD PaCIIUPEHHOI'O COCTOAHUS.

3amnpoc OCHOBHOIO COCTOsIHMs YCTPOHCTBa (HAIPUMED, C HOMOUILIO (DYHKIMU
uncOxx_get_fullstate()) cOpachiBaer CYETYMK CTPAHUL, PACHIMPEHHOIO COCTOsi-
HUsl; 9TO MOXKHO HCIOJb30BATb, YTOObI BCErJa HAYUHATH 3alPOCHI PACIIHPEHHBIX
cTpaHuI, ¢ Homepa 0.

Crpykrypbl uncOxx_extra_state_str_* onucanbl B daie unc_data.h. Tam
ZKe ONnMCaHbl KOHCTaHTbl uncxstate_page_legacy, uncxstate_page_onewire,
uncxstate_page_delays, COOTBETCTBYIOIIMEe 3HAUYEHUIO OaiiTa page_version mis
Pa3HBIX BEPCHUI CTPYKTYPBL.

®ysknuda uncOxx_get_configuration()

int uncOxx_get_configuration(struct uncOxx_devhdl *dev_hdl,
struct uncOxx_global_configuration_str *data);

[TozBossier Moy anTh WHQGOPMAIIAIO O BEPCUH M TEKYIIEH KOH(MUTYPAITUN YCTPORCTBA
B BHU/JI€ OJTHOH CTPYKTYPBI JIAHHBIX, KOTOpad COOTBETCTBYET CTPYKTYype JaHHbIX B Ila-
msaTu camoro ycerpoiicrBa. Crpykrypa uncOxx_global_configuration_str omwmca-
Ha B Qaiie unc_data.h u COIEPKUT OCHOBHBIE HACTPONKHU yCTPOHCTBA, B TOM YHUCJIE
HOMED BEDPCHU TPOINWBKU, PETUCTD ANNaApATHON KOHMUTYpAIWK, PETUCTDP MOJIbH30-
BATEJIbCKOM KOHMUTYDPAINHU, & TAKXKE PEruCTPhI PEAKINii, CBA3AHHBIE C BXOIHBIMU
JIMTHUAMU.
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Dyuknuda uncOxx_save_to_eeprom()

int uncOxx_save_to_eeprom(struct uncOxx_devhdl *dev_hdl);

Iepenaér ycrpoiictBy koManay Ha coxpanenue Tekymux nacrpoek 8 EEPROM (zeii-
CTBHE, BbIIOJHAEMOE KOMaH/I0i uncctl -W).

Dyuknus uncOxx_restore_from_eeprom()

int uncOxx_restore_from_eeprom(struct uncOxx_devhdl *dev_hdl);

[lepenaér ycrpoiicTBy KOManay HA BoccTanoBieHue HacTpoek n3 EEPROM B kaue-
CTB€ TEeKYIIUX (,ZLeﬁCTBHe, BBLIIIOJTHSIEMOE KOMaHI0#i uncctl —E).

Dyuknuda uncOxx_restore_factory()

int uncOxx_restore_factory(struct uncOxx_devhdl *dev_hdl);

IIepeqaér ycTpoiicTBy KOMaHIy Ha BOCCTAHOBJIEHHE 3aBOACKAX HACTPOEK B KAIECTBE
TeKYyIIUX (;LeﬁCTBI/Ie, BBIIIOJIHIEMOE KOMaHa0# uncctl —F).

Pyuknuda uncOxx_set_configuration()

int uncOxx_set_configuration(struct uncOxx_devhdl *dev_hdl,
unsigned int conf);

[To3BoIsIET YCTAHOBUTH HOBOE 3HAUEHWE PE2UCTPA NOAb30GAMEADCKOT KoHPUYpayuy
(meficTBue, BHIIONHAEMOE KOMaHION uncctl -G).

Dyukiusa unc0xx_set_hardware_conf ()

int uncOxx_set_hardware_conf (struct uncOxx_devhdl *dev_hdl,
unsigned int hwconf);

[Mo3Bosisier ycTaHOBUTH HOBOE 3HAYEHUE Pe2UCmPa annapammot xondueypayuu (neii-
crBH€, BbllOJHseMOe KoMaHuol uncctl -H). He mcmosbsyiite sty dyHKOuro,
ecJii TOJIbKO BbI He YBEpPEHbI B TOM, 4To Aejaere! Henpasuiibnoe npumenenue
9TOl (DYHKIMHU, B YACTHOCTH, 3aJaHUE CJIMINKOM MAaJIOH IJINTEJHLHOCTA BHYTPEHHETO
[UKJIa yCTpoiicTBa (aBa crapmmx Gaiita hwconf) MOXKET JIMIIHUTL yCTPORCTBO CIIO-
cobrocTr obpabarsBaTh 3ampockl 1o USB; mitst BoccTanoBIeHUS PabOTOCIOCOOHOCTH
YCTPOUCTBA B 9TOM CJiydae noTpedyercs: mporpaMmaTop.
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PDynaknusa uncOxx_write_e_reg()

int uncOxx_write_e_reg(struct uncOxx_devhdl *dev_hdl,
int regn, char data[8]);

IMosBossier 3amucarb uHAGOPMANUIO B OQUH u3 perucTpos EQ0-E47 (meiicTBue, BbI-
HOJIHSIEMOe KOMaH/I0if uncctl -Y).

Pyuknusa uncOxx_clear_msg()

int uncOxx_clear_msg(struct uncOxx_devhdl *dev_hdl);

[Mepemaér ycTpoiicTBY KOMAHIy HA OYHUCTKY KOJBIEBOTO Oydepa TeKCTOBBIX CO0DIIe-
HUi (#eficTBre, BRITIONHAEMOE KOMaHI0# uncctl -K).

Pyukmnuda uncOxx_reset_1lwire()

int uncOxx_reset_lwire(struct uncOxx_devhdl *dev_hdl);

[Iepemaér ycrpoiicTBYy KOMaHIy Ha COpPOC Bceil mHGMOPMAIINK, CBSI3AHHONW C IIHHO
1-Wire, u uepeununmaimuzanuio unojcucrembt 1-Wire (seiicrsue, BbliojaHseMoe Ko-
MaHgo# uncctl -J).

Pyuknua uncOxx_set_new_id ()

int uncOxx_set_new_id(struct uncOxx_devhdl *dev_hdl, int id);

Usmensier wuupenrudurarop ycrpoiicrBa (zeiicrBue, BBIIOJIHAEMOE KOMAHJIOM
uncctl -T).

®Dynknus uncOxx_perform_action()

int uncOxx_perform_action(struct uncOxx_devhdl *dev_hdl, int action);

Beinosasier onepariio, 3aanHy0 KoaoM Jeiictsus (cM. § 5.4, crp. 27), nepegaHHbiM
4yepe3 napamerp action. (umeiicTBue, BbIIOJIHAEMOE KOMaHI0H uncctl -A).
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®yuknuda uncOxx_delayed_action()

int uncOxx_delayed_action(struct uncOxx_devhdl *dev_hdl,
int action, int delay, int location);

BroimoaszeT omepamnmio, 3aJaHHYI0 KOJOM IeHCTBHS, MePeJaHHbIM Yepe3 MapaMeTp
action, ¢ 3alepxKKoii, 3a1aHHoll napaMerpom delay (ueficTBUE, BBIIOJHAEMOE KO-
MaHaoii uncctl -A ¢ onnmeii —d). B kadecTBe equHWIBI U3MEDPEHHS BPEMEHU HC-
nosb3yercs yuka (npubnusurensuo 0,01 c.). Ecau napamerp location pasen HyiIio,
OTJIOXKEHHOE JIeHCTBHE PA3MEIIAeTCsI B MEPBOi CBOOOIHOM CTPOKE TAOINIIBI OTIOKEH-
HBIX fAeficTBuil; 3uadenns 0x10, 0x11, ..., 0x19 3amaf0T HOMEpP CTPOKH B TabOIUIE
(coorBercrenno 0, 1, ..., 9), B KOTOPOii U pa3MeIAeTCs OTJIOKEHHOE JIeficTBUE; eciin
B 3aJ@HHOH CTPOKE yrKe OBLIO Pa3MEINeHO OTJIOXKEHHOE JAeHCTBHE, OHO 3aMEIaeTcs
HOBBIM.

DyaKIng uncOxx_set_reactions()

int uncOxx_set_reactions(struct uncOxx_devhdl *dev_hdl,
int line, unsigned long reactiomn);

[TpucBauBaeT perucTpy peakiuu ¢ HOMEPOM, 3aJaHHBIM mapamerpoM line (or 0 mo
7) 3HaueHMe, 3aJaHHOE MApaMerpoM reaction (uelicTBre, BBHINOIHIEMOE KOMAHION
uncctl -R).

®ynknuda uncOxx_get_counter_range ()

int uncOxx_get_counter_range(struct uncOxx_devhdl *dev_hdl,
int *min, int *max);

[To3Bonsier y3uaTh, CKOJBKO BXOIHBIX JIMHUN TONIEPKUBAET JAHHOE YCTPONUCTBO W
KAKOBBI HOMEpPA, 3TUX JHUil. B mepeMeHnHy10 min 3anuChiBaeTCsd MUHUMAJIBHBIN HO-
Mep BXOJHOI JINHWUY, B IEPEMEHHYI0 max — MakcuMasbabit. s yerpoitcts UNC001
3TH HOMEPAa BCerga PaBHBI, COOTBETCTBEHHO, 0 1 3, IIOCKOJIbKY YCTPONCTBO MOAJIEPKU-
BaeT YeTbipe BXOHBIE JIMHUK ¢ HyJIeBOit 10 Tperbio. s ycrpoiicrs cepun UNCO1x B
HACTOsAILEE BPEMsl BO3MOXKHbIL apbl 3uadenwuii (0, 7), (0, 3), (4, 7) u (4, 3); nocieauss
KOMOWHAIWS TTOKA3BIBAET, YTO YCTPOMCTBO HE MMEeT BXOMHBIX juHuil. KomOuHamms
(4, 7) He BCTpedaeTcs Jyis yCTPOUWCTB, MOMLYJIM KOTOPBIX YCTAHOBJIEHBI TPOM3BOIU-
TeseM, mockoabKy Moayab UNCO010/in, ecim OH OfuH, yCTAHABIMBAETCs BCEr/a B
HEePBBINA CJIOT.
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PDynknuda uncOxx_zero_query_counters()

int uncOxx_zero_query_counters(struct uncOxx_devhdl *dev_hdl,
int counters[], int ncounters);

CunTbhIBaeT 1 OOHYJISAET CIETUNKY, CBI3AHHBIE C BXOIHBIMY JIMHUSAMU. SHAYIEHUS CIET-
9UKOB 3aIUCHIBAIOTCA B MaccuB counters. [lapamerp ncounters ykaspiBaeT -
Hy MaccuBa. B amemenT counters[0] 3ammchiBaeTcs 3HaUeHWE CUETINKA IS JIH-
HUM C MUHUMAJIbHbBIM il JAHHOIO yCTPOWCTBA HOMEpPOM (CM. omnucanue (DyHKIUU
uncOxx_get_counter_range()), B C/eyIOuil 3JeMeHT — 3HAYEHUE CUETUUKA CJle-
aytomeit waMY, u T. 1. Beero 3amuckiBaercs He Oojiee WeMm ncounters 3HAYEHUI, HO
u He OoJiee, YeM KOJIMYECTBO IMOIEPKUBAEMBIX YCTPOUCTBOM JinHMi. QyHKIUS BO3-
BPAIIAET KOJIMYECTBO 3aluCaHHbIX 3Hadenuil (s yerpoitcrs UNCO001 sro yucio 4,
€CJI TOJIBKO ncounters He 3aJaH MeHblne), jubo -1 B ciydae ommbKu.

Dyuknus uncOxx_dump_eeprom()

int uncOxx_dump_eeprom(struct uncOxx_devhdl *dev_hdl, void* buf);

[MozBonsier mpoumrarh BCE comepkumoe EEPROM. Yrenuwe BbimosHsieTcs 6J10-
kKamu 1o 64 O6aiiT; BoceMb BBI30Ba TOAPST BLIIAIYT COAEPKHMOE Bcex 512
6aiir EEPROM. UWcnosnnenue gomaniapl 3anpoca  kodurypauuu (DyHKimu
uncOxx_get_configuration()) cOpackiBaer mHMOPMAINIO O TeKymeM OJOKe, Tak
4T0 dump_eeprom BHOBb HAYMHAET BBbIIABAaTH OJIOKM ¢ mepBoro. Ilpm pabore c
YCTPOHCTBAMY, UMEIOIIMMU TIPOIIUBKY CTAPbIX BEPCHii (IPEIIIeCTBYOIIUX BEPCUIM
4XXXXXX) YTeHHe BbINOTHsIOCH Oiaokamu 1o 128 Gaiit B derbipe mpuéma (BMeCTO
BOCbMH), B CB#3M C 4eM napaMerp buf 10JoKeH yKasblBarb Ha 00JIACTH LAMATH 110
pasmepom He Mernee 128 OaiiT. YcTaHOBUTH, ¢ KAKOH BepCHeil MpOU3BOAUTCS paboTa,
MO’KHO IO BO3BpaIraeMoMy (GyHKINeil 3HAUeHUI0, KOTOPOe PABHO KOJUYECTBY IPO-
quTaHHBIX Oajir (128 nam 64), mubo -1 B caydae ommbKn.

Dyukrusa uncOxx_takeover_stream()

int uncOxx_takeover_stream(struct uncOxx_devhdl *dev_hdl);

«3axBaThIBAET» TIOTOK BBOJIA, UAYIIETO C yCTPOHCTBA, OTOMPAst €ro y MTATHOTO Apaii-
Bepa OMepanuoOHHOi cucTeMbl. B Hacmoawee spems ne pabomaem nod Windows. He
nozepkuBaercs (Beerga BbiaéT ommbky) g unrepdeiica RS485.
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Pyuknud uncOxx_read_stream()

int uncOxx_read_stream(struct uncOxx_devhdl *dev_hdl, char buf[8]);

Brimosiusier ouepenHoe uWTeHMe MOPIUW B 8 GaliT W3 TMOTOKA BBOIA, MIYILETO C
ycrpoiicrsa. [ToTOK BBOmA HEOOXOAMMO TPEIBAPUTENHHO «3aXBATUTh» (DYHKITHEH
uncOxx_takeover_stream(). B nacmoauwee spems ne pabomaem nod Windows. He
nozepuBaercs (Bcerga BbiaéT ommbKy) g unrepdeiica RS485.

Timo6anbHasg mepeMenHas uncOxx_usb_timeout

extern int uncOxx_usb_timeout;

TiobasbHas nepemennas, cogepxkur 3Hadenue USB timeout B musuincexkynunax (mo
ymourdanuio 5000). He pekomeniyercst uBMeHATH 9TOT LAPAMETD, €CJIU Bbl HE Yy BEPEHbI
B CBOHWX JeiicTBusX. B Hacrosimee Bpems mpu pabore mog Windows 3ToT mapamerp
UTHOPUPYETCS.

®@ynknusa uncOxx_get_errormsg()

const char *uncOxx_get_errormsg(struct uncOxx_devhdl *dev_hdl);

BosBparmaer ykazaresb Ha TEKCTOBOE COOOIEHNE, COOTBETCTBYIOIIEE TOCIe IHell Tpo-
n3oImeAIneii omubke mpu padoTe ¢ 33 aHHBIM ycTpoiicTtBoM. MoxKeT BepHYTH aJapec
HEU3MeHsieMOi 00JIACTH MaMSTH, TAK YTO MbITATHCA MOAUQUIUPOBATH BO3BPAIIEH-
HYTO CTPOKY He cjieyeT. B HEKOTOPBIX Cilydasx BO3BPAIAET HYJIEBOH yKA3aTeb, 4TO
Tak¥Ke CJIeJyeT YUUThIBATH B paboTe.
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