Maea 3. TepMOXPOHHbIN AaTYNK-HAKOMNMUTEb
DS 1921

3.1. O6wymne ceegeHus

3.1.1. HasHa4eHe

TepMOXpOHHbIN gatymk-Hakonutenb DS1921 gaengaetca wmaoe-
anbHbIM NMPUOOPOM OJ11 MOHUTOPUHIra TemMneparypbl 1to6oro oo0b-
eKTa - NoABMXHOIo UM HENOOBMXKXHOIMO, K KOTOPOMY OH MpUKpeEr-
neH (Hanpumep, CKOpOMopTALMECs TOBapbl WM KOHTEWHEPLI C
XUMNYECKNMMN BELLECTBAMU, YYBCTBUTEJIbHbIMW K TemMnepartype).
YnpaBsngembli COOTBETCTBYOLLMMM MporpamMmmMamMmu, OH, KpOMe
JaHHbIX O TemMrneparype, MOXET XpPaHUTb B CBOEW NamMsaTu anek-
TPOHHbIE KOMUU TOProBon mMHpoOpmMauun, natbl NPOM3BOACTBA U
OPYryl0 BaXHy0 MHOpPMaUUo, 3annCaHHyl0 HadeXxHo, Kak B 3a-
WndpoBaHHbIX ¢dannax. YHuKabHbIi PErUCTPaLMOHHbIA (Cepuii-
Hbl1) HOMEP WM CYETYUK, KOTOPbIA HE MOOJIEXMUT rnepesanycky u
MHKPEMEHTUPYETCA NPU BLIMNOMHEHUN KaXO0W HOBOM YHKUUN,
0Al0T BO3MOXHOCTb BECTU AManor C KOHKPETHbIM MNpubOpOM 1
CUrHaNM3npoBaTb O MOCTOPOHHEM BMELLATENBLCTBE B €ro pabdoTy.

3.1.2. KpaTtkoe onucaHune

DS1921 gaBngetca MOLWHON OYHKUMOHAIbHO 3aKOHYEHHOM
CUCTEMON, KOTopas, Oyayyn 3anporpaMmMnUpPOBaHHOW Ha BbIMNOJ-
HEHME MUCCUMN, U3MEPSIET TeMNepaTtypy OKpyXalowen cpenbl w
3anncbiBaeT ee 3Ha4YeHna B 3almileHHble obnactn namatun. Name-
PEHME M 3annCb NMPOM3BOOSATCSH C yCTaHaBNMBaEMOW Nonb3oBaTte-
JIEM 4acTOTOW, NPMYEM NapanenbHO NPOVU3BOAUTCS 3annUCb 3Ha-
YeHUN TemnepaTtypbl N0 MHKPEMEHTUPYEMLIM agpecam namatn u
dopmMMpoBaHMEe TUCTOrpaMMbl B CreumnanbHO OTBEOEHHOW Ad
aTtoro obnactn namatun. 3a O0gHY MMUCCUI0 MOXHO 3anucatb 00
2048 3HavyeHun TemnepaTtypbl YEPES3 pPaBHbIE MPOMEXYTKMN BpeMe-
HU. VIHTepBan mMexay cocegHMn 3amepamMn nNporpaMmMupyeTca u
MOXET cocTaBnsaTb OoT 1 oo 255 mMuHyT. 'nctorpamma dopmmpy-
€TCS Ha OCHOBe 63 TemnepaTypHbIX MHTEPBaNOB LwWupuHon 2°C
Kaxxabii. Bce oHn cBA3aHbl ¢ 16-OMTOBbIM ABOUYHLIM CHETHYUKOM,
nokasaHmMe KOTOPOro YBENMYMBAETCA Ha €OUMHMLY BCSKUA pas,
Korga M3MepeHHoe 3HadyeHme TeMnepartypbl NonagaeT B COOTBET-
CTBYIOLLMIA TemMnepaTtypHbli UHTepBasl. KpomMe TOro, TepMOMETP
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dUKCUpyeT BbIXOA, TeMNepaTypbl 3a YCTAHOBJIEHHbIN MOJSb30BaTe-
ieM OonycTUMbIA amanasoH. [pn aToM oTMe4aeTcsi MOMEHT Bbl-
X04a 3a Auanas3oH, OMTENbHOCTb HaxXOXOEHUs 3a ero npene-
namMy, a Takke TOT (akT, Bbllle UM HUXE YKa3aHHOro auanas3oHa
okazanacb M3MepeHHaa Temneparypa. B namatb MOXeT ObiTb 3a-
nmcaHo Ao 24 nogoOHbIX COObITU: NO 12 ANng Kaxaoro kpaa 3a-
NPOrpaMMmpPOBaHHOI0 MOJIb30BaTeNIEM KOHTPOJIbHOrO Avana3oHa.
MoMrMO 3TMX ABYyX 06nacTten namatn (TemMneparypHbIX 3HAYEHUIA
M rUCTOrpammbl) CyLLECTBYET SHEProHe3aBuCcUMasi NamdaTtb, [OO-
CTyMHas No YTEHUIO M 3anucu, B KOTOPYID MOXHO 3anucatb OaH-
Hble O KOHTpONMpyeMoM o0bObekTe. OOMEH AaHHbIMW NPOUCXOAUT
cornacHo 1-nposogHoMy npoTtokony [1].

CylwiecTByeT elle ceepxoneparvBHasi namsiTb, UCMNONb3yemas
B KadyecTtBe Oydepa npu 3anmcu MHopmMauum B 3HEProHe3aBu-
CUMYIO NaMdaTb, a TakXke B CreumalnbHble PEerucTpbl, Begalolme
pexmnmamMmn paboTbl ycTponcTea. [pu ntobom akTe 3anmcu AaHHbIX
OHM cHavana nomewarTtcd B COll, oTkyaa mMoryT ObiTb MpPoYn-
TaHbl. ECNn KOHTPOJSIbHOE YTEeHME MOATBEPLANUT X MCTUHHOCTb, OHU
nepemMeLLalnTcsd no 3agaHHOMY agpecy B OCHOBHYIO MamMsTb. JTOT
NPOLECC COXPaHAET UENOCTHOCTb JAaHHbIX. 3aBoackon 48-0u-
TOBbII CEPUIMHBIN HOMEP MO3BOASET NPOU3BOAUTH aOCONIOTHYIO
noeHtTndmnkaumio npmbopa. [eyx npnbopoB C O0AMHAKOBbIMU Ce-
PUAHBIMM HOMEpaMn He cyulecTByeT. [poyHbin kopnyc MicroCan
YCTOM4YMB K TakMM BO3OENCTBUSM OKpPYXaloLlen cpenbl, kak 3a-
rPSISHEHME, BNaXHOCTb 1 yaapbl. Ero ¢popma B Buae tabnetkn xo-
POLLO conpsiraeTcs CO CYMTbIBAOLWMM NMPOOHMKOM, NO3BOMSAS one-
paTtopy JIErko Npou3BOAUTb KaK YTeHMe, Tak 1 3annucb UHPOPMa-
unn. Heckonbko pasHOBUOHOCTEN KPEneXHbIX akceccyapoB OaloT
BO3SMOXHOCTb Kpenutb DS1921 k nobon NoBEPXHOCTU, BKJIOYAS
pe3epByapbl, NOAA0HbI, 6aNNOHbI U T. 4.

3.1.3. CtpykTypa

Bnok-cxema npubopa npeacrtasneHa Ha puc. 3.1. OHa nosc-
HAeT B3aMMOCBSA3b Mexay O5okamMm ynpaBneHns u namsaTu.
DS1921 Bknao4yaeT cemMb OCHOBHbIX obnacten namatu: 1) 64-
outosoe lN3Y, 2) 256-6utoBaa COI1, 3) 4096-6utoBoe cTtatunyec-
koe O3Y (SRAM), 4) 32-6amtoBasi CTpaHuLa PErncTpoB Bpe-
MEHU, yrnpasneHuns n cyeta, 5) 2048 GarntoB namaTn perncrpaumm
JaHHbIX (TemnepaTypsbl), 6) 128 GanTtoB namaTn rucrtorpamm, 7)
96 GantoB nNamaATU Oas perncTpaumm codbiTUn BbiXxoga 3a rnpe-
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Aenbl KOHTPONBHOro AmanasoHa Temnepartyp (CoObITuin TpeBorn).
3a uckntodeHvem M3Y mn COI, Bca ocTanbHas namaTb pasMeLleHa
B €eOVHOM JIMHENHOM afpecHOM npocTpaHcTee. [MamaTtb, npegHa-
3Ha4YeHHasa OJ19 perncrtpaumn OaHHbIX, PEerncTpbl yrpasneHUs u
HECKOJIbKO [OpYrnx PEernctpoB AOCTYMHbI MOJIb30BATENIO TOJIbKO
ona yteHns. Korga npubop 3anporpaMmMmpoBaH Ha BbIMOSIHEHME
MUCCUWN, PErncCTpbI YrNpasB/ieHNS N BPEMEHU 3aluyileHbl OT 3anu-
cun.

|
5 |
OfIHOMPOBOAHIN YIPABIEHVE 64-BUTOBOE | | \ LIEMb, MCMOJIb3YIOLLAS
nopT  — 1] ‘DVH'%CQMV' < nay | MACCMBHOE NUTAHVE
|
! . '
> DYHKUMAMM con
NAMSTU <
4096-BUTOBOE |«
CTATUHYECKOE
03y ]
L] BHYTPEHHVE PEMUCTPbI HACOB, |«
[ | OGyaairor PEMVICTPbI YACOB CHET4MKOB W
T u 1 YNPABNEHNS YMPABJIEHWSA >
NAMSITb [1151 XPAHEHWS
BPEMEHHbIX N
MAPAMETPOB
COBbITWI TPEBOTM
DATYMK | YrPAB/ISIOLIASA MAMSITb 7151 XPAHEHNS! | |
TEMMEPATYPbI | JIOTUKA FMCTOTPAMM
MAMSITb 1S XPAHEHWS
JUTUEBAS —— TEMMEPATYPHI >
BATAPEMKA ——

3B

Puc.3.1. bnok-cxema TepMOXPOHHOIro gar4ynka-Hakonurtesns DS1921.

Nepapxmyeckasa CTpykTypa OOHOMPOBOAHOrO MNPOTOKOsAa MNO-
KadaHa Ha puc. 3.2. MacTep LWMHbI O0/MKEH CHayana BblaaTb OOHY
n3 cemn komaHg, dyHkuym M3Y: 1)"Ytenme MN3Y" (Read ROM);
2)"Bbibop M3Y" (Match ROM); 3)"Uccnegosanue M3Y" (Search
ROM); 4)"UccnepoBaHne MN3Y no ycnosuio” (Conditional Search
ROM); 5) "UrHopuposaHme M3Y" (Skip ROM); 6)"UrHopuposaHme
M3Y B yckopeHHOM pexume” (Overdrive-Skip ROM); 7)"Bbibop
M3Y B yckopeHHOM pexunme” (Overdrive-Match ROM). o 3aBep-
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LUEHMWN BbINONHEHNS KOMaHAabl "VrHopuposaHue 3Y B yCKOpeH-
HOM pexunme” unn "Beibop M3Y B yCKOPEHHOM pexunme™ Ha CTaH-
OAPTHOM CKOPOCTU NPnbop NEPEXOONT B YCKOPEHHbLIN pexum, roe
nocnenyoLwas cBa3b NPOMCXoauT Ha GOSbLLIEN CKOPOCTMU.

OOHOMPOBOAHAS LUMHA PYIME YCTPOVCTBA
MACTEP A A A ,
LLINHbBI
% DS1921
JIONYCTUMBIE )

A KOMAHb!: BO3/IEMCTBYIOT HA:

1 7 YTEHME N3y 64-EVTOBOE N3y
BbIBOP M3y 64-EVTOBOE N3y
WCCEOQOBAHVE M3y 64-EVTOBOE N3y
WrHOPUPOBAHME MY -

KOMAHARI
oyakuum nay | < UrHOPMPOBAHME MY e

B YCKOP. PEXXMME

y

BbIBOP MN3Y B YCKOP. 64-BMTOBOE MN3Y
PEXVME
MCCNENOBAHUE N3Y 64-BUTOBOE M3Y, YCTAHOBKA
no yCJ&ioBUIO NMONCKA MO YCJIOBMIO,
PErNCTP CTATYCA
3AMAUCL B con 256-BUTOBAA COIM
YTEHME CON 256-BUTOBASA CON
A KOMNMMPOBAHUME COM 4096-EUTOBOE CTATUMECKOE O3Y

N PETUCTPbI

KOMAH/bl & YTEHVE NAMSTH BCA NAMSITH

®YHKLUMU NMAMATHU
YTEHUE NAMATU C LIUK BCA NAMATb

O4YUCTKA MAMATU ALOPECA OT 20Dh A0 17FFh
NPEOBPA3OBAHUE ALPEC 211h
TEMIEPATYPbI

v

Puc.3.2. Uepapxunvyeckass CTPyKTypa O4HOMPOBO4HOIO NMPOTOKOA.

Mocne ToOro, kak komanga ¢yHkumm MN3Y ycnewHo BbINOJSIHE-
Ha, CTAHOBATCHA OOCTYMHbIMY KOMaHAbl PYHKUMM NaMATU, U Mac-
Tep MOXET BblAaTb OOy N3 ceMn Takmux komada: 1)"3anucb B
COonmn" (Write Scratchpad); 2)"d4tenmne COIN" (Read Scratchpad);
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3)"Konnposanme COI1" (Copy Scratchpad); 4)"dteHne namatun”
(Read Memory); 5)"4teHne namatmn ¢ UMNK" (Read Memory With
CRC); 6)"Ounctka namatn” (Clear Memory); 7)"lNpeobpa3oBaHne
Temnepatypbl” (Convert Temperature).

3.1.4. NutaHune

Ha puc. 3.1 nyHKTMPOM BblgeneHa 4acTb YCTPOMNCTBA, MCMNOJIb-
3yoLlas NaccuBHOE nuTaHue. 64-6utoBoe 3Y u ero ynpaeng-
lowme ueny "NpuBOPOBLIBAIOT” 3HEPruio U3 JIMHUX CBA3W, Korga
Ta HaxXoOUTCHA B COCTOSHUM niormndeckomn 1. lNpeumyulecTsa Takoro
peLeHns OBOSIKN: BO-NEPBbLIX, 3KOHOMUTCS PECYpPC BCTPOEHHOMN B
AaTynk nuTneson BGaTaperiku; BO-BTOPbIX, Korga nutueBas Oarta-
penka nctowmtcs, MN3Y Bce xe MoXeT ObiTb MPOYMUTAHO OObIYHbLIM
obpasom.

3.1.5. NMNamatb

Kak n Bce iButton, DS1921 pacnonaraet 64-6utoBbim [13Y
(cm. puc. 3.3). lNepBble 8 OUT - 3TO KOO OAHONPOBOAHOIO CEMEN-
CTBa, OOHOBPEMEHHO yKa3biBalOLWM HA @QYHKUMOHAJIbHYIO MNpu-
HaONeXxXHocTb nNpmbopa. Ana DS1921 oH paBeH 21h. Cnenyowme
48 OUT — yHUKasNbHbIN CEPUNHLINA HOMep. NocnegHue 8 6ut — LIMK
nepBbIX 56 OuUT.

8-BUTOBbLIN LMK | 48-BUTOBLIV CEPUHBLIN HOMEP | 8-BUTOBbIV KO, CEMENCTBA

C3P M3P C3P M3P C3P M3P

Puc.3.3. 64-6urosoe N3Y DS1921.

Korga npoueccop Ha4MHaeT ceaHC CBSA3M C YCTPOWCTBOM, OH
nepBbIM Aenom yutaet 8 Gant ero M3Y, npuyem mnaglinin 3Ha-
yawum 6ut ymtaetcsa nepebiM. Ecnn UMK, paccumTaHHbI npouec-
COPOM Ha OCHOBE MNPUHATBLIX OaHHbIX (CeMmu Mnaawmnx O6anToB),
coBnagaeT ¢ cogepXxumbiMm 8-ro 6anrta MN3Y, cuntaeTcs, 4TO OaH-
Hble NPUHATBLI BEPHO. ECcnn 31K 3HavyeHna He coBnaaalroT, MNpouecc
yteHuda MN3Y nostopsetcd. UMK BblunMcnaeTca ¢ NOMOLLbIO COBUMO-
BOro peructpa v norundecknx sopotT "Ucknovarowee NN (XOR)
no ¢opmyne nosimHoMa BOCbMOW CTEMNEHU, Kak 3TO MnokasaHO Ha
puc. 3.4. lNepBoHa4YanbHO Bce OUTbLI COBUIOBOro permcrpa copa-
CblBalOTCA. 3arem, HadmHaa ¢ mnagwero 6uta, B peructp nobwu-
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TOBO BBOAUTCS OanT Koga CeEMeNCcTBa. 3a HUM Tak Xe BBOAATCS 6
OanTtoB cepunHoro Homepa. Korpga nocnegHuin OUT CEPUINHOIro
HOMepa BBeOEH B peructp, B Hem okaxetca LWMK. MogpobHo
nporpamMmMHblie 1 annapartHasa peanm3aunn UMUK onucatbl B [1].

. . BXOA,
MONMHOMUASIBHASA DYHKLUUA = X+ X+ X' + 1

1-M L | 2- BN 3-M BN 4-N 5-n 6-M L 3] 7-n EN 8-
LA LAl LA LLIAF LLAF LAl LA LA
X° X' X X X X X X X

Puc.3.4. AnnaparHasa peann3sauuns 8-6MTOBOro aaropuTma rnpoBepKn
UCTUHHOCTUN AaHHbIX LUKINYECKUM MN30bITOYHbIM KOAOM, COOTBETCT-
ByoLasi NOJIMHOMNasIbHON yHKUNN X2+ X% + x* +1.

32-6aitToBas npomexyto4Has COlM

ADPECA: CTPAHULIbI:

0000h-001Fh | 32-BaiiToBOe sHeproHesaBucumoe O3Y gnnTenbLHoro xpaHeHus | 0

0020h-01FFh OHeproHesasncumoe O3Y anTensHOro XxpaHeHust 1-15
0200h-021Fh 32-6aitToBaa permcTpoBasi CTpaHnLa 16
0220h-027Fh O6nacTb XxpaHeHus coBbITUI TpeBoru 17-19
0280h-07FFh (3apesepBupoBaHo s 6yaywmx NnpUMEHEHWIA) 20-63
0800h-087Fh O6nacTb XpaHeHUs MMCTOrpaMmmbl 64-67
0880h-0FFFh (3apesepBupoBaHo ona 6yoyLmx NPUMEHEHWIA) 68-127

1000h-17FFh Ob6nacTb XpaHeH1s TeMnepaTypHbIX 3aMepoB (64 CTpaHuLbI) 128-191

1800h-1FFFh (3apesepBupoBaHo onsa GyayLmx NPUMEHEHWIA) 192-255
Puc.3.5. OpraHunszauns oneparunsHou namsatn DS1921.

Ha pwuc. 3.5 nokasaHO YCTPOMCTBO OMNepatuBHOM NaMaATU
DS1921. 3ta namatb coctont n3 32-6antHon 6ydpepHon COIT un
AONOSHNTENBHbLIX 32-0aNTHbLIX CTPAHWUL, Pa3fIMYHOrO Ha3HAYeHUS.

41



4096-06utoBoe ctatndeckoe O3Y 3aHmmaeT cTpanuubl oT 0 go 15
BKJIIOUUTENBHO. PEerncTpbl BPEMEHU, YNpaB/iEHNS N CHETYMKOB Ha-
XO0OATCS Ha cTpaHuue 16 - peructpoBon cTtpanuue (puc. 3.6).
Crtpanuubl 17-19 oTtBegeHbl ang 3anucu coObITUA BbIXOAA TEM-
nepatypbl 3a YCTAHOBJIEHHbIN KOHTPOJIbHbIN AmMana3oH. CTpaHuLbl
64-67 copmepXxaT AaHHble rmcTorpaMmmbl. JaHHble TeMnepaTypHbIX
N3MEPEHNIN pa3MeLLanTcs Ha cTpaHuuax 128-191 BKIOYUTENBHO.
CtpaHunubl namatn 20-63, 68-127 n 192-255 3ape3epBmpoOBaHbI
Ans dyaoywmyx npuMeEHEHNN.

Ctpannua COIl ncnonb3yetca B kad4ectse OydepHon namsaTtin
npun 3anmcu B ctatmdeckoe O3Y mnm B PErnMcCTpPOBYIO CTPaHuLYy.
CtpaHunubl 17 n panee nonb3oBaTeslb MOXET TOJSIbKO YMTaTb. 3a-
NMUCb B HWUX W CTUpaHne uHdOpMaLuM OCYLLECTBASIETCS MOAq,
yrpasfieHMeM BHYTPEHHEN NOrnkmn npmbopa.

3.1.6. OTcyeT BpeEMEHM

Copepxmmoe 4acoB peanibHOro BPEMEHU U KaneHngaps pac-
nonaraeTcs B NMepBbiX OanmTax PerncTtpoBOn CTPaHUUbl NaMAaTh Mo
agpecam ¢ 200h no 206h BkntounTenbHO (CM. puc. 3.6). 3t Gan-
Tbl AOCTYMHbI AN 4TeHus n 3anncu. OgHako, Kak BUAHO U3 PUCYH-
Ka, HEKOTOpble OWTbl B HUX MNOCTOSHHO COpOLUEeHbl. X yTeHune
Bcerga Oymet masatb 0. CogepXxumoe pPernctpoB BPEMEHU, Ka-
Nengaps 1 TpeBorv NPeacTaBneHO B ABOMYHO-AECATUYHOM KOLE.

Yacbl peanbHoro BpemeHn DS1921 moryTt paboTaTb kKak B 12-
4acoBOM, Tak U B 24-4aCOBOM pexume. HyXHbIn pexnm ycTaHaB-
NMBAETCA C NOMOLLbIO Buta 6 perncrtpa yacoB (Oarita ¢ agpecom
202h). Ecnn aT1OT OUT yCTaHOBMEH, TO peanmadyeTtcs 12-4acoBbii
pexnMm. B aTomMm pexunme Out 5 CiyXuT MHOUKATOPOM MOSIOBUH
CYTOK: €Cnm OH COpOoLUEH, TO naeT nepsaa nonosuHa cytok (AM),
€C/N YCTaHOBJIEH, TO - BTOpaa (PM). B 24-yacoBoM pexume out
5, Hapsay ¢ OuToMm 4, CNyXuT Ang oTcyeTa OecAaTKOB 4YacoB. but 4
yCTaHaBNMBAETCH, KOraa noiwuen BTopon aecatok 4yacos (10-19), a
ouT 5 - Koraga nowen TPeTum aecatok Yacos (20-23).

dna oTtcyeTta gHen Henenu CIy>XUT CHETYMK, PaCMONIOXEHHbIN
no agpecy 203h perncTtpoBow CTpaHuubl. Tpy mnaglwnx outa aaH-
HOro OGarta OoTpaxaloT COAEPXMMOE 3TOr0 CYeTYMKa. 3HAYEHMIO
CYeTyMka, paBHOMY 1, MOXHO MOCTaBUTb B COOTBETCTBME NOOOM
neHb Hepenu. OBbIYHO 3TUM OHEM CHUTAETCH BOCKpeceHbe (ame-
PUKAHCKUA CTaHOApT) WY NOHEOENbHUK (E€BPOMENCKN CTaHOapT).

Kanengapb coenaH Tak, 4TO aBTOMaTuyeckn yYnTbiBAET BUCO-
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KOCHblEe roabl. B kaxablin 3akaH4ymBaowminca Ha 00 nnn penawmn-
ca Ha 4 ron npubdop nobaesngder 29 dpeBpans. ITa cxema paccyum-
TaHa Ha padoTty oo 2099 roga BKAOYUTENBLHO.

Aop. |But 7 |But 6 |But 5| But 4| But 3 | But 2| But 1| BuUT O DyHKUMG

200 O Jecatku cekyHa EamHuUBI cekyH,

201 0 Jecarkm MuHyT EpnHuubl MUHYT

202 0 12/24| 10yac| 104ac EanHuubl yacos PerucTpebl
AM/PM 4acoB

203| O 0 0 0 0 OdeHb Hepenu peanbHOoro

204 O 0 Jec. pathl EnvHuupl gatsl BpEMEHN

205 | Bek 0] 0 hO Mec EnyHnubl mecsaues

206 Hecatku net EovHnuel net

207 | MS |[Oec. cekyna TpeBorv| EavHWUBLI CeKyHA, TPEBOMU PerncTps

208 | MM | dec. MUHYT TPEBOrM | EAUHULLI MUHYT TPEBOTU 4acoB

209 | MH |12/24|104.1. |104.T. | EOWHULLI YACOB TPEBOMU peanbHoro
AM/PM BPEMEHMN

20A | MD 0 0 0 0 | OeHb Hepenu TpeB. Ons Tpesorn

20B HwxXHu1iA nopor Temnepartypsbl Temnepartypa

20C BepxHuii nopor TemnepaTtypsbl Tpesorun

20D | Yucno MuHyT Mexay npeobpa3oBaHUsa MM TEMMAEPATypbI YacTtoTa 3amepos

20E |EOSC MCLRE| 0 EM | RO |TLS | THS | TAS PerncTp ynpasnesus

20F 0 0 0 0 0 0 0 0 He ncnonbayetcsa

210 0 0 0 0 0 0 0 0

211 3HayeHue TemMnepaTypbl NPU USMEPEHUM BHE MUCCUMN Temneparypa

212 Mnapwwnia 6aiiT 3anepxka

213 Crapwmuii 6anT Nnepeoro namepexuns

214 | TCB [MCLR| MIP | sip | o | TLF [ THF | TAF Perucp cratyca

215 MUHYTBI

216 Yachl

217 ek Bpema cTapTa

MUCCUM

218 Mecsu,

219 lop,

21A Mnagwwia 6aiTt

21B CpepHuii Gaiit CueTunk nsmepenuii

21C Crapunii 6anT B Mucen

21D Mnapawmii 6ant MonHoe uncno

21E CpenHwii 6aint N3MepeHnii

21F CrapLuwii Gaitt Aardvika

Puc.3.6. PeructpoBasi crpaHuua namsstu DS1921.
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but HomMep 7 B peructpe mecqaua no aapecy 205h cnyxur
dnarom ctonetua. Korga permctp roga nepexoamt ot (19)99 k
(20)00, dpnar cronetmna meHsietcd. HaunHaa ¢ 2000 ropga, npwu
YCTaHOBKE peasibHOro BPEMEHW B 3TOT OUT crnepyeT 3anmcbiBaTb
1.

DS1921 nmeet Takke OYHKUMIO TPEBOMM B Yacax peasibHOro
BpeEMEHWN. Pernctpbl TPeBOrM pacnosioXeHbl no agpecam 207h -
20Ah. Ctapwunin BuT Kaxxaoro n3 perncTtpoB TPEBOrn — BUT-macka
(cm. Tabn. 3.1). Hanpumep, ecnn Bce OUTbI-MACKWN PaBHbl NOrN-
yeckomy 0, curHan Tpesorm OyneT nogaBaTbCd pa3 B Hedenio,
Korga cekyHga, MMHyTa, Yac U OEHb HEeOenm B Perucrpax 4acos
peanbHoro Bpemenmn (200h-206h) coBnagyT ¢ COOTBETCTBYIOLLMMU
BENMYMHAMN, YCTAHOBJIEHHBIMW B PErncTpax TPeBOrn (agpeca cC
207h no 20Ah). CurHan TpeBOrn BblpaXxaeTca B yCTaHOBKE ¢nara
Tpesorn TAF (6buta 0 B peructpe crtatryca no aapecy 214h).
MacTep WwurHbl MOXET B peructpe ynpasneHus no agpecy 20Eh
YCTaHOBUTb OMpPEeAenieHHbIE YCOBUS Moucka (CM. HUXE), B TOM
4yucne n ycnoBmg novcka no Hanm4umio dakrta Tpesoru. Ecan 6ut 0
(nonck no ¢dakty Tpesorn - TAS) peructpa ynpaBieHns yCTaHOB-
NIEH, TO B C/lyd4ae HaAcTynjeHnsa coObITUS TPEBOrv AaHHOE YCTPOW-
cTBO OyneT pearnpoBaTb Ha KomaHay mactepa "flomck no ycno-
BuiO" (cMm. pasnen "KomaHgpl oyHkumm M3Y").

Tabnunuya 3.1. BUT-Mmackun perncTpoB TPEBOrun.
MS |MM| MH | MD

CwvrHan TpeBorm NnopaeTcs Kaxay CEeKyHay

CurHan TpeBorm nogaeTcs Kaxayio MUHYTY

CvrHan TpeBorv nogaeTcs Kaxablii 4ac

Cvirvan TPpEBOrn nogaeTcyd oAuvH pa3 B AEHb

oO|OoO|OCO|O|—
O|O|O| ==

olo|=|=|=
OC|O|=|=|=

Cvrnan TpEeBOIrn nogaeTcyd oauH pa3 B HeAeNio

3.1.7. Npeobpa3oBaHne TeMmnepartypbl

DS1921 moxeT namepaTtb Temneparypy B npegenax ot —40°C
no +85°C ¢ amnckpeTtHocTbio 0.5°C. Pe3ynbTtaT 3aHOCUTCS B cre-
umanbHblh pernctp no agpecy 211h B perncTpoBoi CTpaHuLe.
Ecnu npubop 3anporpamMMmpoBaH Ha BbIMOJIHEHME MUCCUX, pe-
3yNbTaT 3aHOCUTCA TakKKe U B COOTBETCTBYIOLLYIO SAYENKY MaMATH.
B pernctpe 3HauyeHue Temnepartypbl NpPeacTtaBfieHO OBOUYHbLIM
6e33HakoBbIM 4ucnomMm B guana3oHe ot 00000000 (-40°C) po
11111010 (+85°C). lMycTb D - OECATUYHbLIA SKBUBANEHT MPOYN-
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TaHHOro M3 perncrpa ABOMYHOIrO 3HaYeHusa TemnepaTtypbl, Torga
DECATMYHOE 3HaYeHmne TeMnepaTypbl BblYMCNSETCS N0 dopMyne:
T(°C) = D/2 -40.

Ana 3anucm 3HavyeHun TemnepaTypHbIX MOPOroB B COOTBET-
cTeylowme peructpbl (agpeca 20Bh, 20Ch) mncnonb3dyetca ¢op-
Myna:

D=2~*T(°C) + 80,
roe: D - oecatnyHbin SKBMBANEHT 3annCbiIBAEMOIrO B PErUCTP 3Ha-
yeHus; T - noporoBas Temneparypa. Hanpumep, ecnn HyXHO
YCTaHOBUTb MNOPOroByd TemnepaTtypy +23°C, TO B COOTBETCT-
BYIOLLM PErnuCTp crenyeT 3anmcatb Ymcno 126 mnu, B ABOVNYHOM
BbipaxeHun, 01111110. MNpu ycTaHOBKE TEeMNepaTypHOro nopora
-20°C B perucTp 3anucbiBaetca gsondHoe ymncno 00101000.

Temneparypbl Huxe -40°C 3anuceiBaotcs kak 00000000
(=-40°C), a Temnepatypsbl Bbilie 85°C kak 11111010 (=85°C).

3.2. 3anuce N xpaHeHne TemMmriepaTtypHbIX f4aHHbIX

3.2.1. dopmmpoBaHue rnonen Temnepartypbl U TIMCTOrpaMmm

DS1921 pernctpupyet pe3ynbTarbl TEMMNEpaTypHbIX NCCNeao-
BaHWIN OQHOBPEMEHHO Kak B 00nacTy namsaTm Oas XpaHeEHUs! TEM-
nepaTypHbIX OAAHHbIX, Tak N B TMCTOrPaMMHON NamMsaTn B BUOE MUC-
Torpamm. Mamatb ong 3annucu TemneparypHbIX JaHHbIX COCOOHa
xpaHutb A0 2048 3HadyeHul Temnepartypbl, U3MEPEHUS KOTOPOWM
NPOU3BOAATCA YEPe3 paBHble NPOMEXYTKN BpeMeHn. [lata n Bpe-
MS Hayana MUCCUMX Pa3MELLANTCS B PErMCTPOBON CTpaHMuUe Mo
agpecam 215h-219h. lNepBoe 3HayeHne TemnepaTypbl 3anmcbiBa-
etca no agpecy 1000h, BTopoe — no agpecy 1001h u 1. a. 3Haqa
BPEMSI MEPBOr0 M3MEPEHUS U WHTEPBAI MeXOy W3MEPEHUSIMU
TemMnepaTtypsbl, 1EFKO BbIMUCANTbL BPEMS 1 ATy KaXOA0ro 13 HuX.

CywiecTBylOT OBa anbTepHaTUBHbIX NMyTU noBeneHust DS1921
nocne Toro, kak Bce 2048 6anToB NamMmaTn 3anoJIHEHbl OAHHbLIMM.
[Monb3oBaTenb MOXET 3anporpammupoBaTb Npubop Takmm obpa-
30M, YTO TOT NPV NEPENOSIHEHUN MAMSATU NPEKPATUT AaSIbHENLLYIO
perncTpauuio gaHHbIX 1 ByoeT XxpaHuTb UX A0 CNeaylowero npo-
rpammupoBaHns. MoXxHO, ogHako, 3anporpamMmmupoBaTtb Npmbop
Ha PeXmMm, Korga OH, 3anosiHMB BCIO NMamsTb, OyaeT npoaonkarb
MWCCUIO, 3aMEeLLas camble CTapble N0 BPEMEHW AAHHbIE HOBbIMMU.
Tak, pesynbtar 2049-ro mamepeHus oH pPa3MecTuT Mo agpecy
1000h, yHnuyTOXMB pe3ynbtaTr 1-ro namepeHus, peaynbtatr 2050-
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ro namepeHna nepesanuwet no agpecy 1001h, yHMYTOXMB Xpa-
HMUBLUMICA TamMm pe3ynbtar 2-ro namepeHus, n T. A. lNokasaHus
CYETYMKA WU3MEPEHUIN, MPOBEAEHHBIX C MOMEHTA cTapTa MMCCUU
(pernctpbl 21Ah-21Ch), B co4yeTaHuM CO BPEMEHEM NEPBOro
N3MEPEHNS N 4aCTOTON WU3MEPEHU, TMO3BOJISIIOT BOCCTAHOBUTb
BPEMSI KaXXO0r0 M3MEPEHUS!, XPAHALLEroCcs B NamsaT yCTPOWCTBA.
OTO JaeT TOYHYI0 TEMMNEPATYPHYIO KapTMHY BO BPEMEHU 01K MO-
cnegHux 2048 namepeHnin. Bce npeabigyliye - BOCCTAHOBNEHUIO
He noanexar. He3aBncumMoO OT TOro, BKJIIOYEH PEXUM Mepesa-
NUCN UM HET, OAaHHbIE HAKanJMBaKTCH B TEMMNEPATypPHOW MMUCTO-
rpamme.

Ona  KOHCTpyupoOBaHWS  TeMnepatypHOM  FMCTOrpammbl
DS1921 pacnonaraet 63 gquenkamn (GuHammn), agpeca KOTOPbIX
HadmHatoTcs ¢ 0800h. Kaxapin 6uH cooepxut 16-6MTOBbLIN Hene-
pe3anmcbiBaEMbI OBOUYHbLIA CYETHUK, KOTOPbLIA MHKPEMEHTUPY-
eTCS Kaxablh pas, Kak TOSIbKO 3HA4YEeHMEe TemMnepartypbl NoNagaeT B
OBYXrpafyCHblii TemMnepartypHbld Ovana3oH 3Ton ayenkn. Mnagn-
lWwKnin 6anT Kaxaoro bmuHa xpaHmTcsa nNo mnagwemy agpecy. bun 1
pacnonaraetcsa no agpecy 0800h, 6uH 2 — no aopecy 0802h 1 Tak
nanee BnioTb Ao agpeca 087Ch ona buHa 63.

Mocne ouvepenHoro npeobpa3oBaHus Temneparypbl HOMEP
OnHa, KOTOPbIN OOMKEH OblTb M3MEHEH, ONPenensaeTcs nyTem oT-
OpacbiBaHUs OBYX Mnadwmx OUTOB OT ABOMYHOrO TemnepaTyp-
HOro 3HavyeHus. Takum obpa3om, gyenka 1 dynet N3MeHeHa, ecnu
NONy4EHHOE 3HA4YeHWEe TemnepaTypbl NonagaeT B UHTEpBan OT —
40°C po -38.5°C. Yyeiika 2 COOTBETCTBYET WHTEpBaNy Temne-
patyp ot —38.0°C no -36.5°C. HakoHel, B sueinky 63 nonagatoT
3HavyeHus Temnepatypbl OT +84°C un BbilLe.

MockonbKy Kaxabih OWH copoepxut gsa OanTa, OH MOXET
NHKPEMEHTUPOBATbCA 65535 pas3. Ecnm 3HavyeHne gaHHoro OuHa
NPEBLICUT 3TOT MakKCUMyM, TO OH OyOeT COXpaHsATb CBOE MaKCu-
ManibHOE 3HaveHue. Npu camon OOoMbLLOW CKOPOCTU N3Mepenui (1
3amMep B MUHYTY) OWH 3anonHutcd 3a 45 gHen, ecnu Bce 3Hade-
HUS TemnepaTypbl OyayT nonagartb B OOMH M TOT Xe AByXrpanyc-
HbI OManas3oH.

Jlo Tex nop, noka MNUCCUS HE OCTaAHOBJIEHA, N3MEPEHUS TEM-
nepatypbl OyaoyT nNpoaomKaTbCsd 4Yepesd 3anporpaMmMmMpOBaHHbLIE
NPOMEXYTKN BPEMEHU, HE3ABUCUMO OT TOr0, BKIOYEH NI PEXUM
nepesannucu nnm Het. N Bce Bpems OT cTapTa 4O OCTaHOBKU MUC-
cun ByoeT dopmMmpoBaTbCsa rmctorpamma. M3 atoro cnepyer, 4To
€C/n, Hanpumep, 3anporpamMMmpoBaH PeEXUM C OCTaHOBOM, T. e.
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no HakornneHun 2048 3amepoB Npubop npekpawaeT 3anmcbiBaTb
TemMnepartypy B nNamsTb, OH, TEM HE MeHee, NPoao/mKaeT GopmMu-
poBaTb rMCTOrpamMmmy, B KOTOPYKO BOMAOYT M 3aMepbl TEMNEPATypbI,
COENaHHble NOCne 3arnofIHEHUS MaMATU. OTOT (PakKT HYXHO Yy4u-
TbiBaTb NPW aHann3e MNOJIyYEHHbIX OAHHbIX, TaK Kak rmcTtorpaMmma,
CYMTaHHasi NOCne OCTaHOBKU MWUCCUN N3 TMCTOrPaMMHON NaMATH,
He OyneT coBnagaTb C FMCTOrPamMMoON, MOCTPOEHHOW Ha OCHOBE
2048 n3mepeHuin, HaKoMAEHHbIX B TemnepaTypHon obnactn O3Y
YCTPOMCTBA.

3.2.2. dukcaums 3anoporoBbix 3HAYEHUN TemnepaTypbl

B HekoTOpbIX cnydasix MOXET OblTb CYLLECTBEHHA HE TOJIbKO
permcTpauus TemnepaTtypbl C TEYEHMEM BPEMEHU U Temnepa-
TYPHOM rMUCTOrpamMmbl, HO WU pPerucrtpaumss MOMEHTOB BPEMEHM,
KOorga 3Ha4yeHust TemnepaTypbl Bbilv 3a 4ONYCTUMbIE Npenenbl, a
TaKkke TOro, Kak AOSro OHW OCTaBaJIMCb BHE 3TUX MPEaenos.
DS1921 npenocTtaBngeT Takylo MHdopMaumio.

Mpepgenbl 061acTM AONYCTUMbIX 3HAYEHUIN ONPEOENsIOTCS pe-
rMcTpamMm NoporoBov TeEMNEPATypbl, PaACroSIOXEHHbIMN B PErnUCT-
poBon cTpaHuue no agpecam ot 20Bh oo 20Ch. MoxHO 3apaTb
BEPXHUN U HVXXHUIA TeMnepartypHble noporn. TemnepaTrypHble 3Ha-
YeHUs 3anucbiBalOTCS B 9TU PErucTpbl B popmare, onnMcaHHOM B
pa3spoene "lpeobpas3oBaHne Temnepartypbl”. Ecnn Temnepartypa
HaxoguTca B 00nacTn ONYCTUMbIX 3HAYEHWI, T. €. BbllLIE€ HUXKXHErO
nopora mn HMxe BepxHero, To DS1921 He perncTpupyer TPEBOrY.
Koroa temnepatypa paBHa unu NPEBbIWAET Kakoe-nmbo u3 rpa-
HWYHbLIX 3Ha4yeHun, To DS1921 oObsaBNAET TPEBOry N yCTaHaB/MN-
BaeT nmnbo dnar sBepxHero nopora (THF), nnbo dnar HuXHero
nopora (TLF), T. e. Gutbl 1 1 2 B perncTpe CoCTosHUI NO agpecy
214h. B pononHeHne Kk aTomy npubop perncTtpupyeT Hayvano Tpe-
BOIMM N 3anncbiBaeT OJIUTENIbHOCTb COCTOSIHNA TPEBOT.

DS1921 xpaHut mHpopmaumio O BPEMEHU BO3HUKHOBEHUSA
TPEBOIrM Kak KOMWUIO CHETYMKA U3MEPEHUA B MUCCUM HA MOMEHT,
korga obbsaBngetTcd Tpesora. Mnaawwnin 6anT XpaHUTCS NO Maa-
lwemy agpecy. Ha oguH agpec Bbllle, YEM agpec MOMEHTa Tpe-
Born, DS1921 cogepXut OAHOOANTHLIN CYETYMK ONMNUTENBHOCTH,
KOTOPbIA CUYMTAET KONIMYECTBO BbLIXOOOB TeEMMepaTtypbl 3a A0Mnyc-
TUMble Npenenbl. Ecnn 9TOT CYETYMK NepenonHuACS, a Temnepa-
Typa BCe eule He BO3Bpatuiacb B AOMNYCTMMbIE paMku, Npudop
PErNCTPUPYET eLle OANH MOMEHT BbiXxO4a 3a Npenesbl paspeLueH-
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HOro amarasoHa 1 3arnmcbiBaeT 3TO BPEMS NO CreayowemMy agpe-
cy. Npn aTtom, Kak 1 B npegplayLem crydae, OH OTKPbIBAET eLle
OOMH CYETYMK OJIMTENbHOCTU COCTOSIHUS TpeBoru. Ecnu temnepa-
Typa BO3BpaTuiiacb B O0MNYCTUMbIE paMKM OO TOro, Kak CYeT4YmK
OOCTUI CBOEro npegena, c4eTynk OJINTENIbHOCTU 3TOro Hapylle-
HUS Oonblie He WHKpeMeHTupyeTcs. Ecnn Temnepartypa onaTtb
BbINOET 32 OOMYCTUMbIE paMKu, TO OyAeT 3aperncTpmpoBaH eLle
OOVH MOMEHT BPEMEHN N COOTBETCTBYIOLNIA CYETYMK OyOEeT WH-
KPEMEHTUPOBATLCA MNPU KaXOOM 3HAYEHUW TeMrepaTtypbl, BbIXO-
ASILEM 3a paMKW OOMYCTUMbIX 3HAYEHU. DTOT alropmTM  cnpa-
BEe4JIMB KaK [J1 BbICOKOTEMMEPATYPHOro, Tak U ONA HU3KOTEM-
nepaTypHOro rpaHNYyHOro 3Ha4eHus.

MOMEHTbI BPEMEHU U OJUTENbHOCTU, KOorga Temrnepartypa
OMNYCKAEeTCs 3a HYDKHUIA Nopor, xpaHartca no agpecam ot 0220h oo
024Fh (48 6aintoB). Aopeca B namatn ot 0250h oo 027Fh (48
OanToB) 3ape3epBUPOBaAHbI A/19 MOMEHTOB BPEMEHU U ONNTENb-
HOCTW, KOrga TemnepaTtypa MOAHMMAETCs 3a BEPXHWU MOpPOor.
Takoe pacnonoXeHne no3BOSFeT 3aperncTpuposartb 24 OTOENb-
HbIX MOMEHTa TPEeBOrm u anutenbHocTn (12 3anpenenbHo "rops-
ynx" nepmnogoB 1 12 3anpenenbHo "XONOoAHbIX).

Mpubopsbl, TemnepaTypa KOTOPbIX Bbilia 3a A0MNyCTUMbIE
npenesnbl, MOryT ObiTb OOHAPYXXEHbI MAaCTEPOM LLUNHbI C MOMOLLbIO
komMaHgbl “Tlonck no ycnosuio”. MNMpn aToMm Heobxoammo, 4ToObI B
npnbope BO3MOXHOCTb Takoro noucka Oblfna npenycMoTpeHa
YCTaHOBKOW COOTBETCTBYIOLLMX BmuTOB (0-2) pernctpa ynpaBieHus
(no agpecy 20Eh).

3.3. PerucrpoBasi ctpaHnuya namsitn

Pexnm ¢pyHkumoHnposaHusa DS1921 3aBucut OT TOro, Kakas
MHpopMaumsa 3anncaHa B crneymainbHble QYHKUVMOHAIbHbIE PErnCT-
Pbl, PACNONOXEHHbIE B PErncTtpoBoi cTpaHuue (cTpaHuue 16
MPOCTPAHCTBaA NamMATM yCTponCcTBa). HEeCKONbKO PyHKUMIN, Kaxaas
N3 KOTOPbLIX yNpaBnsieTcsl €OMHCTBEHHbIM OUTOM, OObEeOVHEHbI B
rpynny, ynpasisieMyl0 COBOKYMHOCTbIO 3TuUX OMTOB, COOpPaHHbLIX B
cneuyanbHbin 6anT, pacnonoxeHHbln No agpecy 20Eh n Ha3biBa-
EMbIi PEFMCTPOM YrNpPaBneHNd, NN ynpasnsiowmm permnctpom. OH
AOCTYrneH ansa yteHns mn 3anucun. Ecnn npmnbop yxe 3anporpam-
MWPOBaAH Ha BbIMNOSIHEHNE MUCCUKU, TO lobasa 3anucb B PErucTp
ynpasneHnsa unm gpyrom OOCTYMHbIN OJ19 3anncun pernctp (T. e. B
obnactu agpecos oT 200h oo 213h) ocTaHOBUT BbIMOSIHEHME MUC-
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Cun, HO HE nepesanuiieT ee ycTtaHoBkKU. OOHako yxe cnegyoLas
nonbiTka 3anMcn W3MEHUT COoOEPXUMOe permcTtpoB. [1ogobHO
yNpaBAdloWeMY PErMCTPY, OCYLLECTBAFIOWEMY NOONTOBOE ynpas-
NEHNE pa3nnyHbiMn GYHKUMSAMK Npubopa, PerucTp cratyca Kax-
ObIM 13 CBOMX OUTOB OTpaxaeT Tekyulee cocTodHme DS1921.
Pernctp crtatyca pacrnonoxeH no agpecy 214h v OOCTyneH TOJb-
KO ONn4a 4TeHud. NcknioyeHme coctaBngeTr Out 5 aToro permcrpa
(cm. HMXKe). Bce pernctpsl, pacnonoXeHHble No agpecam ot 215h
M Bbile, HEOOCTYNHbI Ang 3anucu. Jliobas nonbiTka 3annucu B HUX
HE OKa3blBaET BJINAHUSA HA COCTOSIHME U PYHKLMOHMPOBaHME MNpu-
oopa.

3.3.1. Peructp ynpasnenua (agpec 20Eh)

Bbut 0. TAS - lNMounck No Tpesore

Korga aToT OUT yCTaHOBNEH, T. €. paBeH 1, yCTponcTeo Oyner
OTKIMKATbCA Ha KoMaHay mactepa "Tlouck no ycrnosuio™, ecnm BO
BPEMSA MCMOJIHEHNS MUCCUW HACTYMMNO COCTOosiHME TpeBorun. Ha-
NOMHUM, 4YTO BPEMSA TPEBOrM MPOrpaMMmMPYETCH B CreumasibHbIX
pernctpax no agpecam 207h-20Ah (cm. puc. 3.6). lockonbky aTn
YCTAHOBKWN HE MOryT ObiTb OTMEHEHbI, TO BO BpemMsi Mmuccum dnar
Tpesorn TAF perncrtpa craryca Bcerga npu 4teHun OyaeT gaBaTb
1. Nostomy B BonbLUMHCTBE ciydaeB LenecoobdbpasHo 6ut 0 peru-
CcTpa ynpasneHust npu nporpaMmmMmmpoBaHnm copacbiBarb., T. €. 3a-
nucbiBaTb B Hero 0.

But 1. THS - [lonck nepexona 3a BEPXHUI NOPOr

Korga atoT OmuT paBeH 1, ycTpoOMcTBO OyaeT pearmpoBaTb Ha
KkoMaHLy mactepa "Tlouck no ycroBuo”, ecsiv BO BPEMA MUCCUU
Temnepartypa OOCTUMHET MW MNPEBLICUT 3HAYEHME, 3anncaHHOE B
PErNCTPE BEPXHErO Nopora remnepatypbl no agpecy 20Ch.

But 2. TLS - lNownck nepexoaa 3a HMXKHUIA MOPor

Korga atoT OmuT paBeH 1, ycTpOMCTBO OyaeT pearnmpoBaTb Ha
KoMaHLy mactepa "Tlouck no ycroBuo”®, ecsivn BO BPEMA MUCCUU
TemMnepartypa CTaHeT PaBHOM WUAN HUXE 3HAYEHUS!, 3arnMCaHHOro B
PEMNCTPE HMXXHEro nopora temnepatypbl No agpecy 20Bh.

bur 3. RO - Pexum nepesanvcu
C nomowiplo 3TOro Omuta BbLIOMPAETCHA pexuMm, onpeaensto-
LM, Kak noBeaet cedbsa npmbop npu 3anosHeHun scex 2048 ade-
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ek namatn. Ecnn aTtoT OUT yCTaHOBEH, TO AATyMK Npu 3anon-
HEHMW NaMATU NPOAOIKUT U3MEPEHUS W HOBblE OaHHble OyaeT
pasmMellartb Ha MECTE CTapblX, Ha4YMHas C MNagwunx aapecos.
Cbpoc 6uta 3 B 0 oTMeHSeT pexunm nepesanucu. MNpn atom gat-
4ynk, 3anonHmB Bce 2048 ayeek OaHHbIMU, MPEKPATUT AaIbHENLLYIO
3annucb B NamMaTb 1 ByaeT XpaHmuTb nonyyeHHble 2048 3HadYeHuin oo
cnegywowero nepenporpammupoBaHmns. OgHako, Kak yxe yka3sbl-
BaNIOCb BbiLLE, N3MEPEHUS TEMMepaTypbl Yepe3 3anporpamMmmmpo-
BaHHble MHTEPBa/ibl BPEMEHM HE MpekpawarTcda. M3mepeHHble
3HAYEeHNS1 3aHOCATCH, Kak OObIYHO, B PEMMCTP TEKYLUEN Temnepa-
Typbl No agpecy 211h, HO He COXpaHATCS B A0JrOBPEMEHHOW
namatn. B perucTtpe Tekyulern temneparypbl MHOpMaUUa Xpa-
HUTCS OO Cneaylowero 3amMepa, nocne 4ero 3amMeHsieTcsl HOBOM.
HanoMHMM, 4TO XOTH B 3TOM PEXUME Mpu 3an0SIHEHUM NaMSTM HO-
Bble OaHHble B HEE HEe 3aHOoCATCs, GOPMUPOBAHNE TMCTOrPaMMbI
NPOLOSIKAETCS C yH4ETOM 3TUX "CBEPXHOPMATMBHbIX" OAaHHbIX.

but 4. EM - Pa3pelueHvne myuccum

Ecnn atoT 6uT paBeH 0, TO Mmuccua paspelleHa 1 ctapTyeT
cpasy Xe, Kak Tofbko B pernctp no agpecy 20Dh 6yneTt 3anncaHo
3HA4YEeHMEe BPEMEHHOr0 MHTEpBasia Mexay M3MEpeHnaMn Temre-

paTypbl.

bur 5. He ncnonb3yetcq. Npn yteHnn scerpga gaet 0.

bur 6. MCLRE - Pa3spelieHne 041MCTkM NamMaTu

Y1obbl gencTtBoBana komaHga "OvymcTtka namatn”, atoT OuT
AomkeH ObiTb paBeH 1. OH aBTOMaTUYECKM BO3BPATUTCH B COCTO-
aHme 0, Kak TOnbKO nocne komanapl "OumcTtka namaTtu” Oynet
BbiNOSIHEHA NMtobaga apyras KomaHga GYHKUMK NaMsaTr (CM. HUXE).

But 7. EOSC - PaspelleHve ocumnnaropa

9T10T OMUT ynpaeBngeTr paboTor TakTOBOro reHeparopa 4acoBs
peanbHOro BpemeHu. Ecnn oH paBeH 0, reHepaTop pabdoTaer.
Korgpa 6ut 7 paBeH 1, reHepaTop OCTaHaBnvBaeTcs, U npubdop
nepexoamT B 3KOHOMUYHBIA PEXUM XPaHEeHUs OaHHbIX. Onga Hop-
ManbHOM paboTbl Aartymka 3TOT OUT A0MKEH ObiTb COPOLLEH.
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3.3.2. Peructp ctatyca (agpec 214h)

But 0. TAF - ®dnar Tpesoru

Ecnn a1oT OUT paBeH 1, 3HA4YMT, HACTYNWUIO COObITUE TPEBOIM
(cm. pasgen "OTtcyeT BpemeHn"). CoOpocuTb dnar MOXHO, 3anncas
B 9TOT OUT 0. lNoCcKONbKY TanMep TPEBOIrM HENb3S OTKAOYNTL, TO
00ObIYHO BO BPEMS MUCCUM B 3TOM BuTe cogepxmntes 1.

Bur 1. THF - ®dnar BepxHero nopora

Hannune B aTOM O6ute 1 cBMAOETENLCTBYET O TOM, YTO BO Bpe-
MSI MUCCUM TEMMNepaTypa okasanacb PaBHOMN UM MPEBbICUNA 3Ha-
yeHVe, 3anncaHHOE B PEernucTpe BEepxXHero rnopora no agpecy
20Ch. But moxHo cbpocutb, 3anmcas B Hero 0.

Bur 2. TLF - ®nar HUXHero nopora

Ecnn aToT GuT paBeH 1, cnegoBaTenbHO B MPOLIECCE Temre-
pPaTypHbIX UBMEPEHUN MUCCUM ODHapyXunacb TeMmnepaTtypa, paB-
Has UM MeHbLUas TOW, YTO 3anncaHa B PErMCTPe HUXHEro nopora
no agpecy 20Bh. but moxHo cbpocutb, 3anucas B Hero 0.

but 3. He ncnonbadyetcq. MNpu yteHnm Bcerga naet 0.

Bbut 4. SIP - Vinet npeobpasoBaHve TeMneparypbl

Korga 6ut paBeH 1, 3TO 3HA4YUT, 4TO MAET Npouecc npeobpa-
30BaHUS TemMnepaTypbl B KO NPUY 04epeaHOM N3MepPEHNM No npo-
rpamme muccun. but yctaHaBnmBaeTcs npuMmepHo 3a 250 munnm-
cekyHO, OO0 Hadana npeobpasoBaHusl, 4TOObI COOTBETCTBYHOLLUME
uenu npmndopa npuwnm B paboyee coctosaHue. lNpouecc npeobpa-
30BaHua gauTtca He 6onee 750 mc, BkoYasa M NoAroTOBUTESIbHbIE
250 mc. Ha npoTaxeHun 3TOro BPEMEHU CTpPaHuupbl MamsaTn OT
17-1 v BbilWe OOCTYMNHbI A9 YTEHUSA, HO NPOYUTaHHbLIE B 3TO Bpe-
M$Sl JaHHble MOMyT OKa3aTbCA HEBEPHbLIMMU.

bur 5. MIP - Muccua B nenctesumn

B cnyyae buta paBHoro 1 cnenyet, 4To Nnpubop 3anporpam-
MMPOBAH Ha BbIMNOJIHEHNE MUCCUM N OHa BbLIMOJHAETCA (T. €. He
ocTaHoBneHa). Muccua ctapTtyeTt, ecnm OuT 4 permctpa yrnpasne-
Hua (EM - Pa3pelwueHne mmuccumn) cOpoLleH, a B perucTp no agpe-
cy 20Dh 3anncaHO HEHyneBOEe 3HayeHune, Oonpenendirollee Bpe-
MEHHON WHTEpBaNn Mexay nocnenosaresibHbiMyU N3MEPEHUAMU
Temnepartypbl. Korga mmccmnsa 3akoH4yeHa, 6ut 5 perncrpa craryca
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cOpacbiBaeTcd. Mwuccusa 3akaH4YMBaeTCcs Npuv NEPBOW MNOMbITKE
3anmcn (no komange "KonuposaHme COIM") B nobown mn3 pe-
rmcTpoB no agpecam ot 200h oo 213h. MNepBas nonbiTka 3anucu
TOJIbKO OCTAHOBUT MUCCUIO, HO HE M3MEHUT AaHHbIX. Jpyron cno-
cob OCTaHOBUTb MUCCUIO - 3TO 3anucaTtb 0 B OuTt 5 peructpa cra-
Tyca. B aTtom cnyyae Out 5 cbpacbiBaetca yxe npu nepBomn no-
NbITKE 3anmMcu. ITOT OUT MOXHO TOJSIbKO COPOCUTb. YCTaHOBUTb
ero nytem 3anucum B Hero 1 Henb3d. Bce apyrne o6uitbl perncrpa
cTaTyca npegHasHa4yeHbl TOSIbKO OIS YTEHMUS.

Bbut 6. MCLR - MNamartb ouuLieHa

Ecnn 6ut paseH 1, Bce cTpaHuubl namatn oT 17-i 1 Bbiwe
ounLeHbl. OunLeHbl Takke pernctpbl 16-n cTpaHuubl, cogepxa-
Lme Bpems ctapTa MUCCUM, YUCNO Npeodpas3oBaHMi B MUCCUN,
3a0€EPXKY NMEPBOro U3MEPEHUS MMUCCUU U 4aCcTOTy 3amMepoB. but
6 peructpa crtatyca cOpacbiBaeTCs Npu CTapTe€ HOBOW MUCCUM,
koroa 6uTt 4 peructpa ynpasneHuss cOpoLlleH, a B peructp "Hac-
ToTa 3amepoB” no agpecy 20Dh 3anncaHO HEHyNeBOE 3HAYEHME.
YT106bLI HOBas MUCCUS CTapToBana, HYXXHO NMPeaBapuTEsIbHO OYUNC-
TUTb NAMSATb.

but 7. TCB - lNpeobpasoBatens TeMNepaTypbl 3aHAT

Hannune Hyna B 9TOM OUTE CBUOETENLCTBYET O TOM, 4YTO UAET
npouecc npeobpasoBaHus TeMnepaTtypbl B Kog, - MO0 No nNpo-
rpaMmMme MMCCUM, eCnn TakoBas B AENCTBUMX, NMOO MO KOMaHae
"Mpeobpa3oBaHne TeMmnepaTtypbl”, ecnm MUCCUS OCTAHOBEHA.

3.3.3. YnpaBneHne mmuccuemn

TunnyHon 3apaden DS1921 gaBnaetca 3anncb TemnepaTypbl
00bekTa, K KOTOPOMY OH MPUKPENNEH, B TEYEHME HEKOTOPOro
npomMexyTka BpeMeHu. [pn 3ToM 00BLEKT MOXET OblTb Kak He-
NOABWXHbIM, TaK U MNOABMXHBIM. B cuny CBOMX MasibiXx pa3mMepoB U
aBTOHOMHOCTM nuTaHna DS1921 mmeeT npeumyliecTsa nepen
BCEMWN AOPYrMM peLlleHusMn. B aToM pasgene Mbl pacCMOTPUM,
KaKk 3anporpamMmmmpoBatb NpubOpP Ha BbIMNOSIHEHNE KOHKPETHOWM
MWUCCUWN N KakK 3aTeM 3anyCTUTb MUCCUIO B paboTy.

Y106l NPUbOP OblN rOTOB MPaBUIbHO PErNCTPUPOBATb OaH-
Hble, MPexae BCEro crieayet YCTaHOBUTb €ro 4acbl peasibHOro
BpemMeHn. [na 9Toro B perncTpbl peanbHoro Bpemenn (200h-
206h) 3anucbiBalOTCA Tekyulee BpemMa M gata B dopmaTtax, onu-
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CaHHbIX B pasgene "OTcyeT BpeMeHn". 3aTemM HyXXHO obecnevnTb
paboTy TakTOBOro reHeparopa 4acoB, cOpocuB OuUT 7 ynpas-
naowero pernctpa (EOSC=0). Ecnn HeT kaknx-nubo coobpaxe-
HUA NO MCNONb30BaHMIO GYHKUMM TPEBOrM, COOTBETCTBYOLLME
pernctpsbl (No agpecam 207h-20Ah) MOXHO HE NPOrpaMMmnMpPoBaTh,
T. €. HN4Yero B HMUX He nucatb. O6nacTn namaTu, OTBEOEHHbIE A1
XpaHEHUS1 TeMNepaTypHbIX 3aMePOB, r’MCTOrpamMmM, MOMEHTOB Bbl-
Xoga TeMneparypbl 3a NOPOroBble 3HAYEHUS U AJIUTENBHOCTM Ta-
KUX BbIXOAOB, AO0/MKHbI OblTb OYMLLEHbI C MOMOLLBIO KOMaHAbI
"Oumnctka namatn”. Takum e o06pa3omM A0MKHbI OblTb OYULLLEHBI U
006n1aCcTn PErncTpoBOM CTPaHWLbI, XPaHsWMe OaHHbIE O BPEMEHM
cTapTa MUCCUW, 4YMCNe MNPOBEOEHHbIX TEMMepPaTypPHbIX 3aMepOB,
BPEMEHW 330EPXKU NEPBOr0 NSMEPEHNS 1N HaCTOTbl 3aMepoB. but
4 ynpaengOWEro perncrpa, paspewarwyin  MUCCUI0, AO0JSKEH
ObiTb cOpoweH (EM=0). Bce atm nogrotoBuTtesibHble onepalum
HY>XHO MPOBECTU HE3ABMCUMO OT xapakrtepa obbekTa u nponos-
XUTENBHOCTM NPOrpaMMnpPyeEMon MUCCUN.

Cnepyowmm warom B permctpbl no agpecam 20Bh n 20Ch
3anncbIBalOTCA 3HAYEeHUS COOTBETCTBEHHO HUXKHETO W BEPXHEro
NnOporoB aonyctumowm obnactu Temnepartyp. Bobilwe, B pasgene
"MpeobpazoBaHme Temneparypbl”, ObIIO ONMCAHO, Kak npeobpa-
30BaTb OECATMYHOE 3HA4YeHWE Temnepartypbl B ABOMYHOE YUCHO,
3anncbiBaeMoe B 0AHO0aMTOBbIN PErnUCTP.

CoctosiHme 6utoB 0-2 (TAS, THS, TLS) ynpasnsiowero pe-
FMCTPa, coaep XKalumx yCTaHOBKM OJ1s1 MOUCKa No yCloBUIO HacTyn-
NIEHNSI BPEMEHHOW MM TEMMNEPATypHOM TPEBOMU, HE BAUSIOT Ha
BbINONHEHNE MUCCUMW. OHWM BaXHbl, KOrga HECKONbKO npubopos
DS1921 o6benmHeHbl B ceTb MicroLAN. B 3TOM cnyyae ycTaHOBKMN
obycnoenmBaldT BO3MOXHOCTb A9 npubopa yyacTBoBaTb B One-
pauum noncka garyvka ¢ CoOBepLUMBLUMMUNCS COObITUSMM TEMNepa-
TYPHOW AN BPEMEHHON TPEBOIrM, NPOBOAMMOIrO0 MacTEPOM LUMHbI
no komaHge "lowuck no ycnosuio”. NMNoapoOHO O KOHKPETHOM 3Ha-
YyeHun aTnx bmutoB cMm. pasaen "KomaHgpl oyHkumm M3Y".

Copepxarne 6uta 3 (RO - Pexum nepesanucu) ynpasnsio-
LLLero permcrpa v napameTpa "Hactota 3amepoB”, NOMELLAEMOro
no agpecy 20Dh, 3aBUCAT OT KOHKpeTHOW 3agayn. Ecnn nnanm-
pyeTcs HEenpepbIBHbIM TEMNEPATYPHbI MOHUTOPUHI N UHTEPEC
NpeacTasngaioT Nvb nocnegHme rno BpemMmenn 2048 3amepos, TO
out 3 yctaHaBnmBaetca (RO=1). B npoTnBHOM cny4yae nporpam-
MWCT OO0/KEH OLEHUTb MPOAOSIKUTENBHOCTD MUCCUN B MUHYTaxX W,
pasgenmB 3910 umcno Ha 2048, nonyuntb napameTtp "HactoTta
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3amMepoB” B BUOE KOJIMYECTBA MUHYT, KOTOPOE [OOJPKHO MPOUTU
Mexnay OBYMS nocfiefoBatesibHbIMM 3aMepaMn Temneparypbl. Ha-
npumep, ecnm muccua gosmkHa npoponxartbcsa 10 gHen (14400
MUHYT), TO 2048 GanT namatn OyaoeT A0CTaTO4YHO, YTOObI MPOBO-
OVTb 3aMepbl YePES Kaxaple 7 MUHYT.

Mpn 4YacTbiX 3amMepax B TEYEHUE OJMTENIbHOrO MNPOMEXYyTKa
BPEMEHN MaMATM OOHOro npubdopa MOXEeT okaszaTbCd HeaocTa-
To4yHO. Torpoa cnenyeT NPUKPEnnTb K OObEKTY Cpaldy HECKOJSIbKO
NpnbopOB, CABUHYB Ha4yanio MUCCUM KaKOOro U3 HUX Tak, 4TOObI
MWUCCUS BTOPOro CTapToBasia B TOT MOMEHT, KOrga 3arofIHUTCS
namsTb MEpPBOro, MMUCCUSA TPETLErO - KOrga 3anoIHUTCA NamMsaTb
BTOpOro, u 7. 4. lMpu Takon opraHmdaunm moHuTopuHra omt RO
Kaxxgoro n3 npmbopoB OO0/KEH ObiTb COPOLLEH, YTOObLI UCKIIOYUTD
NOTEPIO OaHHbIX B pe3ynbTate nepesanncu. BenuumHa 3agep>kku
NeEPBOro W3MEPEHMa B MUHyTax 3anucbiBaeTtcss B Buae 16-
outoBoro 6e33HaKOBOro 4mcna no agpecam 212h (Mnagwwni
OanT) n 213h (ctapwwuin 6ant). MakcumanbHasa 3agepxka CoCTaB-
naet 65535 MUHYT, 4TO 3KBMBANEHTHO 45 cyTkam, 12 yacam n 15
MUHyTaMm. OTa 3a4ep>kka NokasblBaeT, CKONIbKO MUHYT NPOMOET OT
MOMEHTa cTapTa MMUCCUM OO MOMEHTA MEPBOro TEMMEPATYPHOro
N3MEPEHUSI.

[Mocne TOro kak 3anucaHbl BPEMS 3a0EPXKM MEPBOro U3mMe-
peHus n 6ut RO, nocnegHum warom nNporpamMmmmpoBaHns, 3anyc-
KaloLWMM MUCCUIO Ha BbINOJSIHEHME, SBASIETCS 3anuCb B PErucTp
"HactoTta 3amepoB” (20Dh) coOTBETCTBYIOLLErO ABONYHOIO Yncna.
OTO YMCNo OO0MKHO nexaTtb B npegenax ot 1 go 255 (1. e. MyHK-
MaJibHbI UHTEPBAN MeXAy COCeaHUMU 3amMmepamu paBeH 1 MUHy-
Te, a MakCcMMasibHbln - 255 MuHyTam). Kak ToNbko nNpoBeneHa 3a-
NUCb B 3TOT peructp, DS1921 konupyeT Tekyllee BpemMa 1 aaTy B
perncTtpbl No agpecam 215h-219h, copepxaiwme Bpemsa crapTa
Muccumn. OH Takke yctaHoBut omt 5 (MIP - Muccusa B oenctemmn) v
cobpocut 6ut 6 (MCLR - MNMamaTtb oumuleHa) permctpa cratyca. 1o
NCTEYEHUN YUCla MUHYT, 3annCaHHOro B napameTtpe "3anepxka
NepBOro M3MepeHusa”, OaTtymk rnpou3BeLeT NnepBoe U3MepeHVe B
Muccun. MNpu aToM yBenmyaTcs Ha 1 3HAYEHUs CYETYMKA U3Mepe-
HMA B MUCCUM N CYETYMKA MOJIHOrO YMcna U3MEPEHUI, Koraa-nm-
00 npowun3BedeHHbIX NpPMOOPOM (COOTBETCTBEHHO obnacTtu agpe-
coB 21Ah-21Ch n 21Dh-21Fh). lNocnenywowue 3amepbl OyayT
NPOU3BOAUTBLCA C MHTEPBAJIOM BPEMEHM, pPaBHbIM MapamMmeTpy
"Hactota 3amepoB”. lNamate DS1921 pocTtynHa Ong 4YTeHUs B
no0o MOMEHT B NPOOO/IKEHNE MUCCUN.
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MponsBoanTenb PEKOMEHAYET NMOCcAe 3arnycka MUCCUN MPOYN-
TaTb COAEPXUMOE PEerncTtpoBom CTpaHuubl ¢ agpeca 20Bh no
agpec 21Fh BknounMTensHO M 3anmcatb NPOYUTAHHYIO MHPOPMa-
umio B BuAe danmna gaHHoix B 4096-61MTOBOE 3HEPrOHE3ABUCUMOE
ctatnyeckoe O3Y (cTpaHuupl 0-15 namaTtn), T. €. co3gaTb B 3TUX
CTpaHMLAax KOMuio napameTpoB pexmnma Ha crydan paspsna BHyT-
peHHen batapenkn. MoXxHO, ogHako, 3Ty NnamMaTb MCNOJIb30BaTb U
ONS1 XpaHEHNS1 pa3HOro poaa ceBedeHuin 06 00bLEKTE UAN KOMMEH-
Tapues.

3anyctne mmccuio B paboTty, He0OOX0aANMO ObiTb OCTOPOXXHBIM
N HE MblTaTbCA NNUCaTb B AOCTYMNHbIE 05 3anmcu 0anTbl permct-
POBOW CTpaHuubl, MOO 3TO NPUBEAET K OKOHYAHMIO MUCCUN.

3.3.4. 3anucb B NaMsaTb

3anmcb nHdopmauum B NOOYI0 CTpaHMLy NamMaATh OCYLLECT-
BngaeTca yeped 32-6antHyto COIl1, cnyxallyo NpoOMeXyTO4YHbIM By-
depom. 3anmcae 6ant nnn naket 6antoB B COl, mactep untaet
N3 HEee U CpPaBHMBAET MCXOOHYID MHPOPMALUIO C NPOYUTAHHOMN.
Ecnu paHHble coBnaparT, TO MacTep BblgaeT komaHay “"Konupo-
BaHne COI1", neperpyxas TeéM CaMblM OaHHbIE B HYXHYIO CTpa-
HULY namaTtyn. Ona BCcex aTux onepaumin UCnonb3ylTcs Tpu OO-
NOMHUTENBHBIX peructpa (puc. 3.7). Oea n3 Hux - TA1 un TA2 -
perucTpbl agpeca, OOCTyrHble ON9 3anucu U YTeHusa. Tpetun -
E/S - ncnonb3dyercsa kak cyeTymk OanTOB U PErucTtp COCTOSHUSA,
KOHTPONIMPYIOLWMA NPaBuibHOCTb 0OMeHa. OH OOCTyneH TOJIbKO
ONS YTEHUS.

Mnapwnin 6anT

Crapluwmii 6air
anpeca (TA2) TI15({T14 |[T13 | T12 | T11 | T10 | T9 T8

Permctp E/S | AA | 1) PF | E4 | E3 | E2 | E1 EO

(koHeuHOoe cmeLlleHne
1 6uTHI CTaTyca, 1) atot 6uT BCEraa paseH 0

TONbKO AN YTEeHUS)

Puc.3.7. AgpecHblie U CTaTyCHbIA PerucTpbl, UCIIOJIb3yeMble rnpu 3a-
nucun gaHHbix 4yepe3 COIl.

B peructpbl TA1 n TA2 3arpyxaetcs agpec, no KoTopomy 0Oy-
AyT nocnaHbl AaHHbIE MPU 3annucu Uan N3 KOTOPOro oHW OyayT
MPO4YUTaHbl NPU BbINOJIHEHUM KOMaHObl 4yTeHud. [lpn aTOoM B pe-
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rmctp TA1 3arpyxaetca mnagwuin 6ant agpeca. Mnagwme nartb
outoB (0-4) peructpa E/S onpegendaioT agpec XBOCTa 3anmcu,
T. €. agpec nocnegHero 6awnta, 3anmcaHHoro B COIl. 9ToT agpec
Ha3blBAETCA KOHEYHbIM cMelleHneM. but 5 permnctpa E/S MOXHO
Ha3BaTb ¢narom apodbHocTtn (PF - partial byte flag). OH ycTtanas-
NINBAETCS, €CNM YMCIO0 OMTOB B NMakeTe AaHHbIX, NepenaHHbIX Mac-
TepoMm, He KpaTHo 8. but 6 peructpa E/S Bcerpga paseH 0. 3ame-
TUM, 4TO Mnagwme 5 6utoB peructpa TA1 onpemensioT Takxke
nosvuuio BHyTpm COI1, ¢ KOTOPOMN HAYMHAETCS 3anuCb OAHHbLIX B
9TOT MPOMEXYTOYHbIN Oydep (HavanbHoe cmeweHune). Ecnun, Ha-
npumep, Tpedyetcsa 3anmucaTb AaHHble Mo aapecy 13Ch, oHn pac-
nonoxarca B COIl, HaunHaa co cmeweHna 1Ch, n, takmm obpa-
30M, B Oydepe nomectdatca Tonbko 4 6anta gaHHbix (ot 1Ch go
1Fh). Agpec xBoCTa AaHHbIX, pasMeLlaemMbii B NATU Maagwmx om-
Tax peructpa E/S, npu atom 6ynet paseH 1Fh. ng nyywero vic-
nonb3oBaHua Oydepa n, Kak cneacTeme, YCKOPEHUsS nepenadm He-
06Xx0aMMO yKasblBaTb aApec B Havase CTpaHulbl, T. €. CMELLEHNE
AOMKHO ObITb paBHO 0. Toraa MOXHO 3anucbiBaTb OaHHblE Nake-
TamMm MakCMMasnbHOW OnnHbl - No 32 GanTta. KoHeYyHoe cMmelleHne
(appec xBocTa 3anucu) npu 3TomM Bcerga Oyaet pasHo 1Fh. 310
noXxenaHne He WCKoYaeT BO3MOXHOCTU 3anmcbiBaTb OOMH WU
HeckoNbko 6ant B NOOOM MecTe cTpaHuubl namaTu. KoHevHoe
CMeLLEeHnEe BMecCTe ¢ dnaroMm ApOOHOCTU ABASIIOTCS JSiNLIb UHCT-
PYMEHTOM, MO3BONFIOWMM MaCTEPY LUWHbI MPOBEPSATL LENOCT-
HOCTb OaHHbIX NpU KX 3anucun B namatb. Ctapwwnii 6ut peructpa
E/S Ha3biBaeTca ¢pnarom paspeweHus (AA - Authorization Accep-
ted). Ecnu oH ycTaHoBNEH, 3TO 3HA4YUT, 4TO coaepxxaiwimecsd B COIl
AaHHbIE CKOMMPOBAHblI MO aApecy Ha3HayeHMs B OCHOBHYIO nNa-
MaTb. [pu 3anucm B COlN HOBOW nopuun nHopmaumm aTtoT omT
cOpacbiBaeTcs.

YuntbiBas BCe BbllLECKa3aHHOE, ONULLIEM TeNepb nocrenosa-
TeNIbHOCTb OENCTBU MNpu 3anncu B namatb. [Npexae Bcero mac-
Tep Bblogaet komaHay “"3anucb B COIM" (Write Scratchpad), 3a
KOTOpPOW cnenyeT, HadnHas ¢ mnaagwero 0anta, OBYyxOaMTOBbLIN
agpec Ton obnactm namsitu, B KOTOPYIO MAAHMPYETCHA HanpaBuTb
AaHHble. 3aTeM cneayloT cobCTBEHHO AaHHble. Crnenylowmm Lwa-
romMm mactep nocbinaet komaHgy "YtenHume COIM" (Read Scratch-
pad), 4ToObl NPOBEPUTL LENOCTHOCTb AAHHbLIX. B OTBET Ha 3Ty KO-
Mangy DS1921 BosBpawlaetr nepefaHHbii eMy B MpeabloyLem
lware aByxbamToBbii agpec (HaumHas ¢ Mnagwero 6anta),
coaepxmmoe permctpa E/S n 3anncarHHblie B COIN paHHble. Mac-

56



Tep aHanM3npyeT MOJIYYEHHYIO MHPOPMAUMIO, U ECIN OKaXETCH,
yto 6uTt apobHocTn (PF) peructpa E/S yctaHoBneH, npouecc 3a-
NUCK OaHHbIX MOBTOPSETCH, HAa4YMHAs C NEPBOro Lwara, T. €. HOBOW
nocbiikn komMmanapl "3anuck B COIM". ToyHO Tak xe, ecnu ¢nar
pa3pewennsa (AA) peructpa E/S ycTaHOBNEH, 3TO 3HAYUT, 4YTO
DS1921 He pacno3Han komaHay "3anuck B COlMM", n npouecc Hyx-
HO MOBTOPUTb, HaYMHaa C NepBoOro wara. Ecnm xe Bce npowno
rnagko, To oba dnara okaxyTcs COPOLLUEHHBIMU, @ KOHEYHOE CMe-
lweHne ByaeT ykasbiBaTb Ha NO3ULUMIO NOCNEAHEro 3anncaHHOro B
COIll 6arvita. Tenepb MacTep MOXET NPOAOIKaTb MPOBEPSATb KaX-
Ablh OUT gaHHbIX. Mpn Gnarononyy4yHoOM NPoBEPKE MacTep BblaaeT
komanay “"KonmposaHme COIT" (Copy Scratchpad), no kotopomn
coaepxmmoe COIT konmpyeTcss B COOTBETCTBYKOLLEE MECTO OC-
HOBHOW nMamaTn. 3a KomaHaon "KonuposaHune COIM" gonkHbl cne-
posatb Tpu 6anTa ¢ cogepxumbiMm pernctpos TA1, TA2 n E/S Ta-
KM, kakoe macTtep npouutan n3 COIl B npouecce npoBEPKU Le-
NOCTHOCTM AaHHbIX. Kak Tonbko DS1921 nonyunt atm Tpu Baita,
OH ckonupyeT aaHHble n3 COIM no ykasaHHOMY aapecy B OCHOB-
HYIO NaMsThb.

3.4. OgHonpoBoAHasA LUNHA

3.4.1. AnnapartHas peanusaums

OpgHonpoBOAHada WKWHa - 3TO CUCTEMA, COCTOALWAas U3 0gHOro
MacTtepa M OOHOro WM HECKOSIbKMX MOMOLLUHMKOB. B kayecTtse
MacTepa BbICTYNaeT KOMIMbIOTEP WAW aBTOHOMHbLIA MUKPOKOHT-
ponnep, a B Ka4ecTtBe NMOMOLLUHMKOB - DS1921. O6meH aaHHbIMU
MeXxay MacTePOM M MOMOLLHMKOM MNPOUCXOAUT COrflaCHO OOHO-
NPOBOAHOMY MPOTOKOAY, NoApPOBHO onncaHHoMy B [1]. OTMeTum
TONIbKO, 4TO OOMEH OCYLLUECTBASETCHA NYTEM YCTAHOBKU MU onpe-
DENEHNS COCTOSHUS LUWHbI B TEYEHME HOPMUPOBAHHbLIX MHTEpPBA-
JTOB BPEMEHW - BPEMEHHbIX CNOTOB. Hayano kaxgoro BPEMEHHOIo
cnoTta onpenenseTcsa mMactepomM nytem nepesoga LUnHbl B HU3KO-
YPOBHEBOE COCTOSHUE.

OpgHonpoBOAHasa LWMHA WMEET OOMH CUrHallbHbIA U OOMH
obpaTHbIn nNpoBoa (3emnio). BaxHo, 4yTobbl 1 mMactep, n ndon
NOMOLLUHMK MOINU B OMNpeneneHHble MOMEHTblI BAUSTb Ha COCTO-
SHME WMKWHbI. [JNg 9TOro Kaxaoe NOAK/IYEHHOE K LUMHE YCTPOW-
CTBO [OO/KHO MMETb BbIXOO MO0 C Z-coCTosHMeM, nnbo Tuna
"oTKpbITbIN CTOK". lMopT BBOAA-BbIBOAA DS1921, akBmBaneHTHas
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cxema KOTOpOro rnokasaHa Ha puc. 3.8, BbINOSIHEH B BUAE OTKPbI-
Toro ctoka. CraHpapTHas CKoOpocTb oOmeHa coctaBndeTr 16.3
KOUT/cek. ITa CKOPOCTb MOXET ObITb yBenndeHa oo 142 kbut/cek
BKJIIOYEHMEM CMNeunanibHOro CKOPOCTHOro pexuma (CM. Huxe).
LLinHa TpebyeT NoAaTArnBaloLEro pesuctopa npumepHo 5 kOm,
NepeBOAsLLErO €€ B MICXOQHOE BbICOKOYPOBHEBOE COCTOSIHUE, KOT -
Aa n MacTtep, U NOMOLLHNKM NACCUBHBI, T. €. OTNyCcKaloT WwmnHy. Oc-
HOBHOE COCTOSIHME WKHbI - nornyeckasa 1. Ecnn BoO BpemMsa ceaHca
CBSI3M MO Kakowm-11Mbo npuyMHE HYXXHO MPMOCTAHOBUTbL OOMEH, TO
BO BECb NEpPMon OCTAHOBKM LIMHA [OOJKHA MoadepXmBaTbCs B
BbICOKOYPOBHEBOM COCTOSIHMW. ECnn 9TOro He caenatb, U LWMHA B
TeYeHne HeKOTOPOro BpemeHn (bosiee 16 MKC B CKOPOCTHOM pe-
xmme n 6onee 120 MkC - B cTaHOApPTHOM) OyOeT HaxoOUTbCA B
HW3KOYPOBHEBOM COCTOSIHUW, MOAOK/OYEHHbIE K HEW MOMOLLHUKN
MOryT cOpOCHTb BCE CBOWN YCTAHOBKM.

MocnepoBaTenbHOCTb AocTtyna K DS1921 yepe3 ogHONPOBOA-
HYIO LUMHY cneaylowas:
e VHnumannsauuda
e Komanoa ¢pyHkumn N3y
e KomaHpga pyHKUMKY namaTtu

+5B
MACTEP LLUWHBbI OOHOMPOBOAHHI NOPT DS1921

5 kOm

K NPUEMHUKY i I DO K MPUEMHWKY
& r ) ——————————————————

1 OT NEPEJATHUKA

I
oT 5 MkA 50 Om

MEPEOATYMKA ™N NonEBon
—] TPAH3UCTOP

YNPABNEHUE

Puc.3.8. CoegunHeHne paByHanpaBJ/I€eHHbIX MOPTOB TUMa "OTKPbITbINA
CTOK" MacTtepa v noMoLHUKaA.

3.4.2. CurHansl 0QHONPOBOAHOW LUWHbI

na coxpaHeHnsi LenOCTHOCTM AAHHbIX TPebyeTcs BbIMOJSIHE-
HWe CTpororo npoTokosia obmeHa. NpPoTOKON COCTOUT U3 HECKOJIb-
KUX TUMOB CUrHANOB B JIMHMWN: UMMynbca cbpoca, umnynbca npum-
CYTCTBUSI, 3arnnUCU HyMS, 3anucCu eOuHULbl, YTEHUSA HYMS, YTEHUS]
eavHuubl. Bce 3T curHanbl, 3a UCKJIIOYEHUEM MUMMYybca MNPUCYT-
CTBUS, FEHEPUPYIOTCA MacTepoM LwWuHbl. Ha puc. 3.9 npueegeHa
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NHMUManuU3vpytowlas NocneaoBaTebHOCTb, HEOOXoAnMasa oNnga Ha-
yana nobbix 06MeHOB B WMHE. Mnynbc cOpoca v cneayowmin 3a
HUM UMMYNbC NPUCYTCTBUS MOKa3bIBAKOT, YTO MOMOLLUHUK FOTOB K
nepegaye uam npmemMy OaHHbIX, MTHULUMMPYEMbIX KOMaH4aMn GyHK-
umii NM3Y mn namatn. MacTtep wWuHbI NepegaeT uMnynbCc cbpoca
(curHan HWU3KOro YpOBHA ONUTENbHOCTbIO HEe MeHee 480 MKC B
CTaHOAPTHOM U HEe MeHee 48 MKC B CKOPOCTHOM PEXUME), OCBO-
00OXOaeT NVMHUID U NepexoauTt B CcOocToaHue npuema. OgHonpo-
BOOHAA LWMHA MOATAHYTA K BbICOKOMY JIOFMYECKOMY YPOBHIO
nogTarnealowym pe3mctopom 5kOm. OBHapyxmB 3agHWin (BOC-
XoAadawmin) GpoHT nmynbca cbpoca, noMmowHnK Xaet (15-60 mkc
B CTAaHOAPTHOM UM 2-6 MKC B CKOPOCTHOM PEXUME) 1 3aTeM ne-
penaeTr uMnynbC MPUCYTCTBUS (CUrHaM HU3KOrOo YPOBHS OJn-
TenbHocTblo 60-240 MKC B cTaHOApPTHOM unu 8-24 MKC B CKO-
pOCTHOM pexume). ImnynbCc cbpoca anntenbHOCTbio 480 MKC U
Oonee OTKIOYUT CKOPOCTHOM pexum un nepeBenetr DS1921 B
CTaHOApPTHbIN pexnm obmeHa. Ecnm yCTpoMCTBO HaxoauTCcs B
CKOPOCTHOM pexume, n nMmnynbc copoca He npeBbicnT 80 MKC, TO
OHO N OCTAHETCS B 9TOM pexXmMe.

YTeHne mn 3annucb OaHHbIX MPOUCXOOAT C UCMOSb30BaHMEM
BPEMEHHbIX MHTEPBAJIOB YTEHUS/3anncu, pasoensiowmx cocegHme
OunTbl, a Takke KOMaHOHOro CnoBa, ONpPeaensouero CMbICa one-
paunn.

MacTep nepepnaet
mMnynbc cbpoca MacTtep npuHumaeTt
«— (480 MKC MUHUMYM) —ple— (480 MKC MUHUMYM)

(960 MKC MakcumMyM)
MomowHmK

N M nepepnaer 4

nqm MomoLHMK MMNyNbC
xaer NpUCyTCTBUA
(15-60 mkc) (60-240 mkce)
IIOII

MACTEP YAEPXUBAET LWWNHY B HYJIE

NMOMOLLUHUK YOEPXUBAET LUMHY B HYJE
AKTUBEH NOATArNBAIOLLMNIA PE3NCTOP

Puc.3.9. Unnuynannsupyrowasa nocrsenoBaresibHOCTb B O4HOMPOBOA -
HOW WnHe (CTaHBapPTHBIA PEeXuM).

BpemeHHbIe uHTEepBa/ibl (C/10TkI) 3anvcy. BpemMeHHOW nHTep-
BaJ1 3anncu MHUUMUPYETCHA Cpasdy Xe, Kak TOJIbKO MacTep rnepe-
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BELET LWMHY M3 BbICOKOIO JIOrMYECKOro COCTOSHUS B HU3Koe. Nme-
I0TCS [Ba TUna BPEMEHHbIX MHTEPBAJIOB: 3anncy eguHULLbI U 3arnm-
cu Hynsa. Kaxgbih n3 HUX OomkeH obnagatb OJUTENbHOCTbIO He
MeHee 60 MKC, a Mexay COCeoHUMU MHTepBaniaMn O0SKHA OblTb
BOCCTAHOBUTENbHAA nay3a He MeHee 1 MKC (BCe BEeNIMYUHbI OaHbl
ONg9 CTaHOAPTHOro pexunma).

nsa Bbloaym OogHOro BPEMEHHOrO MHTEpBana 3arnmcu eavHu-
bl MacTep OO0JIKEH YCTAaHOBUTL LLMHY B HU3KOE COCTOAHME, a 3a-
TeMm ocBoboauTb ee. B TeuyeHuMe 15 MKC wWMHA nog OENCTBUEM
NOATArMBaKlOLLEro pPe3ncTtopa MNpPUMET BbICOKOE JIOrnyeckoe
cocTosiHne. 519 Bblgayn OOHOr0 BPEMEHHOrO MHTEpBasia 3anncu
HyN9 MacTep O0/PKEeH YCTaHOBUTb LUMHY B HU3KOE COCTOSIHME U
yOepXmBaTb ee B 3TOM COCTosiHUM 60 MKC. B npegenax BpeMeH-
HOro okHa ot 15 Mkc go 60 MKC nocne nepesoaa LNHbI B HA3KOE
COCTOSAHME MOMOLLHVK MPOBEPSET ee COCToAHme. Ecnn B 9TOT ne-
prvog, LWMHA HaxXoOUTCHA B BbICOKOM COCTOSIHUMW, MOMOLLHUK BOC-
NPUHUMAET OaHHbIN GakKT Kak 3anmcb B Hero "1, ecnm B HU3KOM, -
kak 3anmcb "0" (cm. puc. 3.10).

BpemeHHbIe uHTepBasibl (C/10Tbhl) YTeHUS. ECnn HY>KHO npo4u-
TaTb [OaHHble M3 MNOMOLUHMKA, MacCTep reHepupyeT BPEMEHHbIEe
MHTEpBasbl YTeHUd. BpeMeHHON MHTepBasl YTEHUA VHULMNPYETCS
cpa3y Xe, Kak TOJIbKkO MacTep nepeBeneT LMHY M3 BbICOKOro
NIOrM4YeCcKoro COoCTosHUS B Hu3koe. LLnHa pgaHHbIX Oo/KHa ocTa-
BaTbCA B HW3KOM COCTOSHUW, KaKk MWUHMMYM, B Te4dyeHune 1 MKC.
JaHHble OT NoMoLHMKa ByayT UCTUHHBI B TedyeHne 15 MKC nocne
cnagatoulero GpoHTa BPEMEHHOr0 WMHTEpBasa YTEHUS. 3HaYUT,
MacTep 4epe3 1 MKC nocne nepeBofa LUMHbI B HU3KOE COCTOAHME
(T. e. Hayasa reHepaumm BPEMEHHOro MHTepBasia YTeHns) OOJIKEH
0ocBOOOAUTL LUMHY, YTOObI MMETb BO3MOXHOCTb B MOCfeaylowme
14 MKC npouymTatb ee WCTUHHOE 3Ha4deHue, yCTaHaB/IMBaeMoe
NOMOLLUHMKOM (CM. puc. 3.10). Mo OKOHYaHMN BPEMEHHOIO MHTEP-
Basla 4YTEeHUd LWMHaA Nog BO3OEVCTBMEM MOATArMBalOLWLEro pesunc-
TOpa BO3BPATUTCH B BbICOKOE JIOTMYECKOEe COCTOsHME, TaK Kak
MOMOLLHUK MO ucteyeHnn 15 MKC nepennet B Z-CcocTosHme. Kax-
Obl U3 BPEMEHHbLIX MHTEPBAJIOB YTEHUS O0J/IKEH MMETb OJIUTENb-
HOCTb He MeHee 60 MKC, a mMexay COCeaHUMM WHTepBanamu
A0/MKHa OblTb BOCCTAHOBMUTENbHAA Nay3a He MeHee 1 MKC.

Ha puc. 3.11 nokazaHo, 4TO CymMMa BPEMEHM UHULMANU3aunm
UHTEpPBana 4teHus T,7, BPEMEHM OCBOOOXAEHUS WUHbI Tgee U
BPEMEHN aHanmM3a LWKUHbI Tgapy e HE AOJIKHA NpeBbilWwaTtb 15 MKC.
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IMKC < o <
MACTEP 3AIMUCBLIBAET "0 MACTEP 3ANVCHIBAET "1"
"y 60-120 mkc
v
> 1 MKC
NMOMOLLHWK NMPOBEPSIET LLMHY | | —* ﬁ MOMOLLHWK NPOBEPSIET LUMHY
MWH ™n MAKC MWH ™n MAKC
— 15 Mkc 15 MKc »F 30 mke «—15 MKG >|«—15 MKC»F 30 MKC —|
1Mk <t < @
MACTEP 4YUTAET "0" PR MACTEP YUTAET "1"
e
N\
o L N
> 1 MKe
«— 15 mkc 15 mkc # 30 mMKkec «—15 Mke
MACTEP YOEPXUBAET NMOMOLWHWK YOAEP>XKXUBAET
LUNHY B HYJIE LUNHY B HYJIE
MACTEP 1 NTOMOLLHUK - noAaTdarvBAlOLLUA
YAOEPX. LUNHY B HYJIE PE3NCTOP

Puc.3.10. BpemMeHHble C/oTbl YTeHUusi/3annucu (CTaHgapTHbIA pe-
XKnmM).

V, — /’———
NOPOT NNOMMMYECKOW 1"
And MACTEPA
3EMNA
«——  Tur > 1 MKC — T — MACTEP NMPOBEPAET
LLUNHY
< 15 MKkc "

Puc.3.11. MNMoapobHas anarpamMma BpeMeHHOro cJsiota 4YreHus 17
(cTaHgapTHbIA pexum).

N3 puc. 3.12 BUOHO, 4YTO HaOEXHbIe YCNOBUSA YTEHUS MOXHO obec-
NeyYnTb, CBOAS K MUHUMYMY BpemeHa Tr U Tgec W cOBUras OkKHO
aHanM3a COCTOSHUS LMHbI K KOHLY 15-MMKPOCEKYHOHOro MHTep-
Bana.
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YPOBEHb JIOTYECKOWM "1"
N9 MACTEPA
3EMNIH
/ T MACTEP
Thec = MUHUM NPOBEPSET
Twr = MUHUM LWHY
< 15 MKC N

Puc.3.12.PexkomeHgyemass pgunarpamMma BPEMEeHHOro CcJiota YTeHusi
"1" (ctTaHgapTHbIA pexXxum).

3.4.3. l'eHepuposaHmne LUNK

Mpn obmeHe gaHHbIMM ¢ DS1921 BblMMCNAIOTCA OBE Pa3HO-
BugHoctn LMK (npoBepku UMKINYECKMM U30ObITOYHBIM KOOOM).
MepBasa pasHOBMAHOCTL - 8-6utoBbin LMK, onpegensemsiii no co-
aepxnmomy 64-6utosoro M3Y gatumka v xpaHaWWnca B cTap-
em G6ante atoro MN3Y. na ero HaxoXaeHUsa NCMob3yeTcsa Nosn-
Hom 8-i1 cTenern X° + X° + X* + 1. Cxema annapartHoi peanvsa-
UMK anropmtMa BbluMCNeHUst nokadaHa Ha puc. 3.4. 3tor UUK
paccunTbiBaeTca 1 3anucbiBaetca B M3Y npmnbopa npun ero naro-
TOBNEeHMN. YToObl YCTAHOBUTbL, MNPaBUIbHO NN CYMTaHbI JAHHbIE N3
M3Y, mactep BbiuucnaeT UMK 56 mnagwmnx 6utos MN3Y n cpaBHU-
BaeT MONIYHYEHHYIO BENMYMHY CO cTaplimm OGantom atoro xe [3Y.
Ecnn 3Ha4YeHus paBHbl, 3HAYNUT, AAaHHbIE MPOYUTAHbI BEPHO.

Apyras pa3zHOBNUAOHOCTb - 16-6uTtoBbIn LIMIK - BbluMcngeTca Ha
ocHoBe nonvHoma 16-ii crenenn X'° + X'° + X% + 1. Cxema ero
annapaTtHon peanusauum nokadaHa Ha puc. 3.13. 9toT UMK pac-
cunTbiBaeTcs npu onepaumsax yteHmna n3 COI1, 3anmcu B COIl, a
Takxke Mpu YTEHMU NaMsATM NO KoMaHae "HYTeHue namsatu ¢ npo-
Bepkon LUUK" (cm. pasgen "KomaHabl oyHKumMm namatn™). B otnu-
yne ot 8-6utosoro, 16-6utoBbin LMK Bcerpa npencraBnsaeTcsa B
MHBEPCHOM KOZe.

[Mpy NnepBOM BbINOMHEHUX KOMaHAbl "HYTeHue namsaTm C¢ npo-
Bepkon LUUMK" 16-6utoBbin LIMK Haxogutca nytem noOUTOBOW
MPOrOHKM 4Yepe3 npeaBapuTeNbHO OYULLEHHbIM 16-pa3psaHbIn
caoBuroBbii pernctp (puc. 3.13) komanagHoro Garita, 3ateM AOByX
afpecCHbIX OanToB U, HakoOHel, 0anToB AaHHbIX. [1pn nocnepyto-
LLIMX UCMONMIHEHMAX KOMaHObl "HYTeHne namatu ¢ nposepkon LMK
OH BblHMCNFGETCA NyTeM MOOMTOBOW MPOrOHKM 4Yepe3 npenBapu-
TENIbHO O4YMLLEHHBIN 16-pa3psaHbIA COBUITOBbLIA PErNCTP TONbKO
0anToB OAHHbIX.
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MONIMHOMUANBHAA GYHKUMA = X+ X+ X+ 1

BLIXOZ,
- - > - ~ . - ~ LMK
1-71 || 2-7 _, 3- |yd 4-m |yl s-n L) 6 L) 7-m || 81

X° X' X2 X x* X X° X X°

a-n | yl10-n] yl11-inf li2-in | yl13-nf pf1a-nf 151 N Iive
war [ {war [ war [>{uwar [ war [ war [ war LLIAT XOR

X° X NG X2 X' X" X' X8
BXO4 OAHHbBIX

Puc.3.13. AnnaparHas peanu3aums 16-6MTOBOro anropurma mnpo-
BepKU UCTUHHOCTU AaHHbIX LUKJINYECKUM M36blrqublM2Ko,q0M, CcOoOoT-
BeTcTBYylOLWasi NOJIMHOMUaNIbHONU PyHkuun X 6 4+ X% + X% +1.

Mpw BbINONHEeHUM KoMaHapl "3anmnck B COM" UMK HaxoauTca
nyTem noOMTOBOM MPOrOHKM 4epe3 OYMLLEHHbIN COBWUIOBbIA pe-
rmctp Garita komanapl, agpecoB TA1 n TA2 n Bcex 6anToB OaH-
HbiXx. DS1921 nepepnact a1oT UMK TONBKO B TOM cnyyae, ecnum no-
cnegHuin n3 3anucaHHbix B COIlN 6anToB pacnonoxuncsa B nocnesn-
HeMm, 31-m Gante COIl, T. e. korga KOHEeYHOe CMELLUEHNe paBHO
11111b. lNpn 3TOM Havyano nakeTta AaHHbIX MOXET pacrofararbCd
B ntobom mecte COIT.

Mpw BbiNOAHEHMN KOMaHabl "HTeHne COIM" LMK onpenenget-
cs nyTemMm noObmUTOBOWM MPOrOHKN Yepe3 OUYULLIEHHbI COBUMOBLIA pe-
rmctp 6anmta komanapl, agpecoB TA1 un TA2, 6anta E/S n conep-
xumoro COI, HaynHaa co cmewerHna TA1 n go koHua COI1. Bax-
HO, 4TOObI YTEHNE NMPON3BOANNIOCL MMEHHO A0 KoHua COIll, HeB3u-
pas Ha BENYMHY KOHEYHOro CcMelleHus. B npoTuBHOM cryyae
DS1921 He crenepupyet LK.

3.5. Cucrema komaHg

3.5.1. KomaHabl dyHKunm MN3Y

Mocne nonyyeHusa ot DS1921 nmnynbca NPUCYTCTBUS MacTep
LUMHbI MOXET BblaaBaTb 0gHY 13 cemn komaHa dyHkuun MN3Y. Bece
3TN KOMaHabl ogHobOanmToBble. Huxe npuBOOMTCA KX KpaTkoe
ornuncaHue.
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Yt1enune M3Y (Read ROM, [33h])

KomaHga no3BonsieT mactepy LnHbl NpodnTatb 8-OUTOBLIN
KOO, MPUHAONEXHOCTM K CEMENCTBY OAHOMNPOBOAHbLIX YCTPOWCTB 13
64-6utoBoro MN3Y DS1921, yHukanbHbI 48-OMTOBLIM CEPUINHbIN
HoMep n 8-0utoBbi LIMK. EE MOXHO MCNonb30BaTb, €CNN K LLINHE
NOAKNIOYEH TONbKO OAMH AaTuuKk. [pu GonbLIEM UX KONNYECTBE
NCMNONb30BaHNE 3TOWM KOMaHAbl MOXET MPUMBECTU K KOHMDAUKTY
JaHHbIX, KOrga BCE MOMOLLHMKM cpaldy HayHyT nepepady (OTKPbI-
Tbil CTOK NPW 3TOM OACT Pe3ynbTaT, SKBUBANIEHTHbIA MOHTAXXHOMY
"n).

Bui6op M3Y (Match ROM, [55h])

OTa KkoMaHaa, ecnu 3a Henm cnenyet 64-6utosbi Kog n3 MN3Y
KOHKPETHOro far4vka, rno3soJiieT MacTepy agpecoBaTbCs K HEMY
Ha MHOIMOTOYE4YHOWM LUMHE (T. €. Ha WMHEe, K KOTOPOW MNOAKI/TKOYEHO
6onee ogHOro nNomolHuMKa). ToNbkO TOT OaTyuK, Y€ KOAd, B TOY-
HOCTM COOTBETCTBYET MOC/IAHHON MacTepoM 64-0mutoBow nocne-
[0BaTeSIbHOCTU, OTK/IMKHETCA Ha MNOCnenylowyo KoMaHay QyHK-
UM namatn. Bece octanbHble OyayT Xaatb nmnynbca cobpoca. Ko-
MaHOa MOXET MCMOoNb30BaTbCA Kak Npu eOuHCTBEHHOM MOAKIIO-
YEHHOM K LUMHE MOMOLLHMKE, TaK 1 B Cllydae, Korga ux MHOro.

Nrnopupoanue M3Y (Skip ROM, [CCh])

KomaHOa 3KOHOMMUT BpeMS B Cllyyae, eCiim K LUMHE MOAKII0-
4YeH TONbKO OauH rMomMoLHMK. OHa No3BoNgeT Mactepy obpaTuTb-
ca K PyHKUMSM namaTtn 6e3 npenBapuTenbHOro reHepupoBaHUS
64-6utoBoro koga MN3Y. Ecnn Ha wmnHe npucyTcTByeT Oonee oa-
HOro NomMoLHMKa U nocne komaHasl CCh cnepyet KomaHga 4re-
HUS, BO3HUKHET KOHQJIMKT OaHHbIX, TaK KakKk HECKOJIbKO MOMOLL-
HMKOB OyayT nepepgaBaTtb OAHOBPEMEHHO (OTKPbITbIA CTOK MpPW
9TOM [AcCT pe3ynbTaT, 3KBMBANIEHTHbIA MOHTaXXHOMY "").

Nceneposanme M3Y (Search ROM, [FOh])

[Mpy nepBOM BKJIHOYEHUN CUCTEMBI MACTEP LUMHbI MOXET He
3HaTb, CKOJIbKO YCTPOWMCTB MOAK/THOYEHO K LUMHE, a TakKKe UX KoApbl.
HdaHHaa komaHOoa Mo3BONdeT MacTepy MEeTOLOM  UCKIHYEeHUs
noeHTnpnumposaTtsb MN3Y-koabl BCEX NOAKIOYEHHBIX MOMOLLHMKOB.

Nceneposanve M3Y no ycnosuio (Conditional Search, [ECh])
OTa KoOMaHaa OencTByeT Tak Xe, kak un komaHaa "Mccneno-
BaHue [3Y", 3a MCKIYEHMEM TOro, 4YTO Ha Hee OTKJIMKAIOTCH
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TOJSIbKO T€ MOMOLLHMKN, COCTOSAHME KOTOPbIX OTBEYaAET 3a[aHHbIM
ycnosuam. MNMocnegHmne 3apatorca outamm TAS, THS mn TLS ynpas-
NAOLWEro peructpa, pacnonoxeHHoro no aapecy 20Eh B npo-
cTpaHcTBe namatn DS1921. Komanpoa paet mactepy BO3MOX-
HOCTb OnpeneneHnst Tex YCTPOWCTB Ha LUMHE (ecnu mx MNOAKII0-
4yeHo O6osiblle 0OHOr0), B KOTOPbIX COCTOSNIUCE COOLITUS TPEBOMU -
BPEMEHHOU UNu TemMrneparypHon. ocne kaxaoro npoxoxaeHus
KOMaHAbl, 3aKkaH4YMBaloLLLErocs OOHApPY>XEHMEM 3a4aHHOI0 YCNOBM-
MW YCTPOMCTBA, C HUM MOXHO paboTaTb, Kak B C/llydyae KOMaHAbl
"Bbibop M3Y". Bce aopyrme yctponctea npu 9ToM B OOMEHE He
y4yacTBYIOT U XAOyT mmnynbca cbpoca. MoxHO BbiOpaTb Niobyio
KOMOMHAUMIO U3 TPEX YCNOBUA, OTPaKaeMbIX TPEMS MAaLLLMMK
outamn peructpa ynpaeneHus (20Eh), 3anucbiBas B COOTBET-
ctylowme 6utbl 1. 9T OUTbI COOTBETCTBYIOT dniaram B TPeX
Mnaawmx éutax perncrtpa craryca (214h). Ecnn yctaHoBneH ka-
KON-nnbo n3 9Tmx ¢paaroB M OQHOBPEMEHHO COOTBETCTBYIOLLMUM
OuUT perncTpa ynpaBneHus, yCTPOMCTBO OyaeT OTK/IMKATbCS Ha KO-
MaHaoy mactepa "WccnegosaHme M3Y no ycnosuio”. Ecnn ycra-
HOBJIEHO Cpa3dy HeCKOJIbKkO ¢iaroB, TO NEPBbLIA MO BPEMEHMU yCTa-
HOBJIEHHbLIN (nar yxe 3acTaBuUT YCTPOMCTBO OTK/IMKATLCA Ha KO-
MaHAy rnovcka no ycroBulio.

NrHopuposanue [M3Y B ckOpocTHOM pexume (QOverdrive Skip
ROM, [3Ch])

B cnyyae, ecnu K WWHE NOOK/OYEH NUWb OAMH MOMOLLHUK,
aTa KOMaHAa MNO3BOJIIET COKOHOMMUTbL BpeMms, Tak Kak oTnagaer
HeoOxoammMmocTb pabdoTtbl ¢ M3Y. B otnnume oT aHanornm4yHom Ko-
MaHObl B CTaHOAPTHOM pexume, oHa ycTaHaenmBaeT DS1921 B
CKOPOCTHON pexmnm obmeHa. lNMocnegHnin 6ynet OCyLEeCTBASTbLCS
00 NOSsIBIEHNS MMMNyfnbca cbpoca ANUTENbLHOCTbIO He MeHee 480
MKC, KOTOPbI/ BEPHET LUMHY B CTAHOAPTHbLIA PEXUM.

[Mpy Bblga4Ye OAaHHOM KOMaHObl B LUMHY, K KOTOPOW MOAOKIIO-
4yeHo 60sble 0gHOro NMOMOLLHMKA, BCE YCTPOWCTBA, NOAAEPXMBA-
lOLLME CKOPOCTHOW pexum, nepenayt B Hero. YTobObl B 9TOM
pexmmMme obpaTnUTbCs K KOHKPETHOMY MOMOLLHWMKY, HY)XHO BblAaTb
nMnynbCc cbpoca [AOnsg CKOPOCTHOro pexuma, a 3atem nmbo
komaHay "Bbibop M3Y", nnbdbo komaHgy “"Wccneposanme [M3Y".
Mpouecc nccneposanma MNM3Y npu aTOM yckoputcs. Ecnu K wurHe
MOLKJ/IIOYEHO HECKOJIbKO MOAOEPXMBAIOWLNX CKOPOCTHON pPEeEXnMm
YCTPOWCTB 1 nocne komanabl "UrHopmposaHue MN3Y B CKOPOCTHOM
pexumMe” nocnenyetr komaHaa YTeHud, BO3HUKHET KOHMUKT OaH-
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HbIX, TaK Kak HECKOJSIbKO MOMOLLUHMKOB OyayT nepegaBatb OOHO-
BPEMEHHO (OTKPbLITBIA CTOK MPW 3TOM [acT pes3y/bTar, 3KBMBaA-
NEHTHbIN MOHTaXHOMY "").

Boibop [M3Y B ckopocTtHOM pexume (Overdrive Match ROM,
[69h])

Bbloaya B WMHY 3TOWM KOMaHObl C MOCnenyLwein rnocbsikon B
CKOPOCTHOM pexume 64-6utoBoro MN3Y KOHKPEeTHOro ycTponcTea
MO3BOJIIET MaCTEPY MNOAKIOYNTBCA K OAHHOMY YCTPOMCTBY, OOHO-
BPEMEHHO NepeBeasi ero B CKOPOCTHOW pexum obmeHa. NMocneny-
lowmre KomaHabl PyHKUMKM namMatu OyayT BbIMONHATLCS TOJIbKO
9TMM YCTpOMUCTBOM. Bce ppyrme ycTpoincTtea, nepeBefeHHble
paHee komaHoamu "UrHopupoBaHue MN3Y B CKOPOCTHOM pexume”
nnn "Bbibop M3Y B CKOPOCTHOM pexXuMe” B yKasaHHbI pexmm, B
HEM M OCTaHyTCs. Haxomosiwmecs B CKOPOCTHOM PEXUME YyCTPOn-
CTBa NepenayT B CTaHOAPTHbIA MO NepBOMY Xe nmnynbcy cbpoca
ANNTENBHOCTLIO HE MeHee 480 mkc. OnucbiBaemMasi KOMaHaa Mo-
>XET MCMNOJIb30BaTbCH HE3aBMCMMO OT TOro, CKOJIbKO MOMOLLHWKOB
NOOKJ/TIOYEHO K LUMHE.

3.5.2. KomaHapl GyHKUMK namMaTv

[Mocne ycnewHoro BbINOAHEHMA KOMaHObl GyHKumK MN3Y mac-
Tep nosiyyaeTt OoCTyn K KoMaHgaM QyHKUMU MamMAT! U MOXET Bbl-
0aTtb OOHY U3 CleayoLwmx KOMaH4,:

3anunck B COM (Write Scratchpad, [OFh])

Mocne BblaayYn 3ToM KOMaHAbl MacTep AO/KEH nocnaTb OBYX-
OanToBbIV agpec (CHadyana mnagwmnii 6anT), a 3atem OanTbl OaH-
HbIX. [JaHHble 6yayT 3anmcanbl B COll, HaynMHas CO CMeLleHus,
onpenensemMoro nepBbIMU NATblo OuTamn Mmnaawero davita agpe-
ca (butbl T4:TO peructpa TA1, cm. puc. 3.7). KoHeuyHOe cMme-
weHne (butol E4:EO0 B pernctpe E/S) ykasbiBaeT Ha no3vuuio B
COIl, nocne koTOpOW MacCTep npekpallaeT 3anncb. 3anucbliBa-
IOTCA TONbKO Uuenble OanTbl. Ecnu nocnegHwnin 6anT OaHHbLIX HE
NOMHbIN, T. €. NMPeanpuHaTa nornbiTka nepenarb 4Mcno OuT, He
KpatHoe 8, coOepXumMoe HernosiHoro Oarta MrHopupyeTtcs, M B
PErNCTpe cTaTyca yctaHaBnmBaeTcs out apobHocTtn PF.

Mpwn BbINONHEHUN KoManabl "3anmnck B COMM" renepatop LMK
BHYTPU DS1921 Bbiumncnger UMK Ha ocHoBe Bcero nortoka nepe-
[aBaeMon MacTepPOM MHGOpPMaUUn, Ha4YMHas OT Koga KoMaHdbl U
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3akaH4mBagd nocnegHum OGamtomMm pgaHHbiX. LMK paccumtbiBaetca
no NonmMHOMY 16-1 cTeneHun, Kak 310 ObINO ONUCaHO B pa3gene
"'eHepuposaHre LIMK". Ecnn koHeyHoe cmelleHre pasHo 11111b
(1Fh), mactep MOXET NoAy4YnTb creHepmpoBaHHbii DS1921 LUK,
nocnaB 16 BPEMEHHbIX C/IOTOB YTEHUS.

HanomMHuM, 4TO BO BpeMsa OencTBus muccumn pernctpol 200h-
213h B permcTpoBoi cTpaHuue 3alMULEHbI OT 3annucu.

Ytenmne COMM (Read Scratchpad, [AAh])

OTa KOMaHAa BbIJAETCA A9 NMPoBepKU 3anmcaHHbix B COI
OaHHbIX 1 agpeca. BoigaB 3Ty koMmaHay, MacTepP HAYMHAET YTEHME.
MepBble ABa Npo4nTaHHbIXx OanTa - OGanTbl agpeca. Cnenylowmm
npouyntaetcsa 6ant E/S, a 3atem gaHHble. He3aBmMcnuMo OT 3Hade-
HWUSI KOHEYHOIO CMELLEHNS MacTeP MOXET YMTaTb AAHHbIE BMIOTb
0o KoHua COIl1, nocne 4yero oH nonyuut 16-6utosbii LUK, BbluMc-
JIEHHbIM HA OCHOBE KOAA KOMaHApbl, COAEPXMMOro PerncTtpoB an-
peca TA1 n TA2, peructpa E/S n pganHHbix. NMocne nonyyeHna LMK
MacTep, npogoskaa yrteHne, Oyaet nonydatb oT DS1921 nuwb
normyeckme 1 oo Tex nop, noka He BblgacT MMMybC copoca.

KonuposaHnue COI1 (Copy Scratchpad, [55h])

KomaHaoa npuMeHsieTcs anga KonmpoBaHus gaHHbix u3 COIlN B
OCHOBHYIO namsaTb. locne Bblgaym 3TOM KOMaHObl MacTep A0JSIKEH
nocnate TPexO0amToBYKD MNOCAEN0BATENbHOCTL (pa3peLuaroLni
KOZA,), COCTOSILLYI0 U3 COLAEPXMMOro NPOYMTaHHbIX MPW BbINOJHE-
HUK KoMaHabl "YTeHmne COIM" peructpos TA1, TA2 n E/S (MMeHHO
B TakOM nocrnenoBaTesibHOCTn). Ecnn paspeluarowmin Kog coBna-
AeT C cogepXxumbiM cooTBeTcTByOWwmMx 6antoB B COIl, yctaHo-
BUTCA ¢nar paspeweHna AA 1 HadyHeTcs KonupoBaHue. ns
KonnpoBaHusa 0BbIYHO TpebyeTcs 2 MKC Ha GanT. lNpepBaTb Npo-
Lecc MMMynbCoM cbpoca unm Kakmm-nmbo apyrmm crocobom He-
BO3MOXHO. [locne okoH4yaHma konupoBaHust DS1921 Bbigaet Ha
LUMHY MOCeAoBaTeNIbHOCTb M3 Yepenylowmxcs Hynem v eaunHuL,
[0 Tex nop, Noka MacTepom He OyaeT BblaaH MMNynbC copoca.

JaHHble, KOTOopble TpebyeTcs CKOMMpOoBaTb, OMNPEaEenstoTCs
Tpems peructpamun: TA1, TA2 n E/S. B namatb no agpecy, 3anu-
caHHOMY B perunctpbl TA1 n TA2, nepeHocutca cogepxunmoe COIT,
Ha4YMHas OT Ha4Ya/IbHOrO0 CMELLEHNS N 3aKkaH4YMBasd KOHEYHbIM CMe-
LeHnem. 3a oaMH NpMemM B NamMaTb MOXET ObiTb CKOMMPOBAHO OT
1 po 32 6anTtoB. dnar paspeweHna AA Gynet cOpoLLeH nepBon
e komaHgow "3anuncek B COlM".
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Y1enne namatm (Read Memory, [FOh])

KomaHga vcnonb3yetcs, 4Tobbl NpoynTatbh BCIO MamMsaTb WU
nobyio ee obnacTtb. Nocne BblaayYn Koga MacTep A0/MKEH nocnaTb
nBa Garita agpeca. 9TO AAaeT BO3MOXHOCTb YMTaTb AAHHbIE, HAYN-
Hasa C yka3aHHOro agpeca BraoTb A0 KoHua namaTtu. Mo goctmxe-
HMM KOHUA namaTu Mmactep Oyaet nonyydatb oT DS1921 nuwb no-
rmyeckue eguvHuupl. [na  9TOM  KOMaHObl  HECYLECTBEHHO
cogepxnmoe peructpa E/S.

DS1921 nosBongeT ocywecTBuTb 0e30WnboYHy0 3anmcb B
namatb. na obecnedyeHnss 6e€30WLIMOOYHOr0 4YTEHUA W3 NaMATU
DS1921 n ogHOBPEMEHHOI0 YCKOPEHUS MpoLecca PeKkoMeHayeTCs
dopmMmpoBaTb AaHHbIE B NAakeTbl pa3MepoM B OAHY CTpaHuuy na-
MATU. Takon nakeTt oObl4HO coaepxuT 16-0utoBbii LMK, no3Bo-
NAOWMA n30exaTtb MHOFOKPATHOIO YTEHMS C LLESIbIO NPOBEPKN UC-
TUHHOCTW OAHHbIX.

Yrenue namatu ¢ UMK (Read Memory with CRC, [A5h])

KomaHga ncnonbdyertcd B TeX crydasx, korga gaHHble HEBO3-
MOXHO MNakeTupoBaTtb, T. €. KOrga 4YutaeTcs HenosiHag CTpaHuua
namatn (HanpuMep, OTAesbHble OalTbl PErMCTPOBON CTPaHULLbI
WIN [JaHHble, 3arnnCaHHble BO BPEMS BbIMNOSIHEHUA mMuccumn). B
9TOM C/lydae no [AOOCTUXeHuU nocnegHero 6GanTa CcTpaHuupl
DS1921 nepepaet 16-6utoBbin LK.

BoigaBs nocnegosatenbHO 6anT koga komanabl U gpa Oarita
agpeca (TA1 n TA2), mactep, opraHudys nocnenoBaTenbHOCTb
BPEMEHHbIX C/IOTOB YTEHUS, YUTAET AAHHbIE N3 NAMSATU, HAYMHASA C
agpeca TA2:TA1 no KoHua 32-6anTHoN cTpaHuubl. B aTom mecTe
OH MNOCbINAET OOMNOAHUTENBHO 16 BPEMEHHbLIX CNOTOB YTEHUS,
4yTo6bl nonyuntb LMK ot DS1921. lMocneayowme cCnoTbl YTEHUS
OyayT nonyy4atb [AaHHble CO Cneaylowen CcTpaHuubl, KoTopas
TaKkkKe 3aKoHYMTCH cumTbiBaHnemM ansa Hee LK. TMpouecc 6ynet
NPOAOOIKATLCH, NOKa MacTep HE NPOYUTAET MOCNEOHIO CTPpaHULY
namsTu.

[Mpw yTeHnn nepson cTpaHuubl namatn LIMK Beluncnaetca Ha
OCHOBE KOOa KOMaHAbl, Koga agpeca 1 AaHHbiX. [py 4yTeHun no-
cnenywowmx ctpaHuy, UMK HaxoamTca Ha OCHOBE TONbKO 32-X
0anToB OaHHbIX YMTaemMon cTpaHuupl. Nocne npoyteHns LIMK no-
cnegHen ctpaHunubl mactep dyaet nonyyatb ot DS1921 nocneno-
BATE/IbHOCTb JIOTMYECKUX €OMHUL,. IDTa NnocnenoBaTesibHOCTb npe-
pblBAETCS BblAAYEN MMNynbca copoca.
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Ouuctka namatu (Clear Memory, [3Ch])

KomaHgoa npumeHsaeTca Onsgd O4UCTKU F4eek namsaTtm No agpe-
cam 220h v Bbllle, a TakKke HEKOTOPbIX 0B/aCTeEN PErncCTPOBOM
CTpaHuUpbl, 2 UMEHHO, 0bNacTen, cogepXxaluyx cnenyouwme napa-
MeTpbl MUCCUM: YacToTy 3amepoB (20Dh), 3agep>xky nepBoro ms-
mMepeHua (212-213h), Bpemsa ctapta muccun (215-219h), umcno
3amepoB B muccum (21A-21Ch). MNepen, nporpaMmmMmMpoBaHNEM HO-
BOM MMCCUUN HY>XXHO O4MLLATb NaMsaTb yCTponcTea. YTobbl komaHaa
"Ounctka namatn” cpabotana, O6ut 6 perncTtpa ynpaBneHud
(MCLRE - ouncTtka namsatm pas3pelueHa) OO/MKEH ObiTb YCTaHOB-
neH. Mexagy komMaHgom pyHKUMW NamMsaTy, yCTaHaBNMBAOWEN OUT
MCLRE, n komaHgon "Ouncrtka namatn™ He OOMKHO OblTb OpPYrmx
KOMaHg, GYHKUMM NamMsaTh, Tak Kak 9TO npuBedeT K cbpocy Outa
MCLRE. BbinonHeHne komaHgbl "Oumctka namatmn” 3aHMmaeT
npumepHo 500 MKC 1 He MOXeT ObITb NpepBaHo. OgHako, BO Bpe-
MS BbINOJIHEHMS 3TOM KOMaHAbl MOXHO NOCblNaTbh UMMNY/bCbl COPO-
ca W NMPUCYTCTBUS, BbIMONHATL OOYI0 M3 komMaHg, dyHkumm M3Y,
yntatb 1 nmucatb B 4096-6utoBoe nonb3osatenbckoe O3Y, a Tak-
X€ 4ynTaTb PErucTpbl cTartyca n peasbHOro BpemMeHun. o okoH4ya-
HUM gencTeua KomaHabl "Ounctka namatn” 6ut MCLR peructpa
ctatyca npumeT 3HadeHue 1, a out MCLRE ynpasnsiowero pe-
rmcTpa - 3HadeHue 0.

MNpeobpasoBaHue Temnepatypbl (Convert Temperature, [44h])

Mo atom komanme DS1921 npoussoanT npeobpasoBaHue
TeMnepaTtypbl OKpPyXalowen cpenbl B KOA, U pesynbTaT nomMeuiaeT
B PErMCTPOBON CTpaHuue no agpecy 211h. BoinonHeHne komaHabl
3aHuMaeT NpmbnnantenbHo 750 MKC 1 ero Henb3s NpepeaTtb. TemM
HE MeHee, B 3TO BPeMS BO3MOXEH A0CTyn B nobyo obnacTtb na-
MATU ycTporcTBa. KomMaHOa NpUMEHSIeTCS BHE MUCCUN, T. €. KOr-
0a MUCCUS He 3anyLueHa.

3.6. lNMpumep opraHnsaunmn Mmccum

[Mpennonoxvm, 4To nNpeapiayLas MUMCCcuUs 3akoH4Yunacb. Ecnu
OHa npoooIKaeTcd, TO /19 ee OCTaHOBKM MOXHO, Harnpumep,
NPOBECTN NOCNenoBaTeNIbHOCTb KOMaH4, Kak Mnoka3aHO Huxe B
pasgene "LWar 1", nan npocto 3anucatb B out MIP (Mission In
Progress - muccus B OeNCTBUN) pernctpa cratyca norndeckun 0.
Tak vnn uvHade, a nogrotoeka DS1921 Kk cTtapTy HOBOW MUCCUN
TpebyeT cneaywmx YeTbipeX Luaros:
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LLlar 1: yctaHoBUTb, ecnu TpebyeTcs, Yacbl peaslbHOro BpPemMeHu
Ha npaBufbHbIE OATy U BpeMms.

LLar 2: yganuTb AaHHble NpeaplayLwein MMCCUn.

LLlar 3: yctaHOBUTb OUTLI MOMCKA MO YC/IOBUIO N 3a[eP>XKY NepBO-
o0 U3MEepPEHUS.

LLlar 4: ycTtaHOBUTb MNOpPOrMm TemMnepaTypbl, MO KOTOpbiM Oyaer
Bbl@BaTbCsl CUrHa/ TPEBOrM, U 3anucartb 3HA4YeHMe napameTpa
"HactoTa 3amMepoB”, Nocne 4ero MMccus CTapTyerT.

Lar 1

MycTb Tekyuwee Bpems - 15:30:00, aeHb Hepenn - cpena, Oa-
Ta - 7 anpensa 1999 roga. B aToM cnyyae B perncTpbl peasibHOro
BPEMEHN HY)XKHO 3anncaTb Cleaylolme JaHHbIe:

Anpec 200h | 201h | 202h | 203h | 204h | 205h | 206h
JaHHble 00h 30h 15h 03h 07h 04h 99

Ecnn Kk wuHe nopgkntodeH Tonbko oamH DS1921, nocneposa-
TENbHOCTb KOMAaHA, MepBOro Liara BbIrNGaAuT cnenyowym obpa-
30M:

Pexum mactepa ZdaHHble KommeHTapun
(Mnagwwunin
OUT NepBbI)

Mepepaya Cbpoc MacTep nocbinaeT nMnynbc

cbpoca (480-960 mkc)
Mprnem [MpucyTtctBue | Mactep nosyd4aeTt UMnysbC

NPUCYTCTBUSA

Mepenaya CCh MacTep nocbiiaeT KOMaHay
"rHopuposanmne MN3Y"

Mepepnaya OFh MacTep nocbinaet koMmaHay
"3anuce B COIMM"

Mepepnava 00h MacTep nocbliaeT HavanbHoe
cmeuleHme 00h B pernctp
TA1

Mepepaya 02h MacTep nocbinaeT ctapLunmn
O6anTt agpeca 0200h B TA2

Mepepava 7 6ant MacTtep 3anucbiBaeT B COIl

OAHHbIX cemMb OanT OaHHbIX
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Mepenaya Cbpoc MacTtep nocbinaeT UMNynbC

cbpoca
Mprnem MpucyTtctBue | Mactep nosyd4aeTt UMnysbC
NPUCYTCTBUSA
Mepenaya CCh MacTep nocbiiaeT KOMaHay
"rHopuposaHmne MN3Y"
lMepepava AAh MacTep nocblnaet komaHoy
"Y1enne COIM"
Mpuem 00h MacTtep 4nTaeT cogepxmmoe

pernctpa TA1 (Ha4anbHOe
cmeuleHmne = 00h)

Mprnem 02h MacTep unTaeTt cogepxumoe
perucTtpa TA2 (agpec =
0200h)

Mpuem 06h MacTtep 4nTaeT cogepxmmoe

peructpa E/S (koHe4yHoe
cmelweHne = 6h, pnarv = Oh)

Mprnem 7 Gant MacTtep untaeTt cemb 6anT
OaHHbIX naHHbix n3 COI n npoBepseT
NX UCTUHHOCTb
Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca
Mprnem [MpucyTtctBue | Mactep nosyd4aeTt uMnysnbC
NPUCYTCTBUSA
Mepepnava CCh MacTep nocbinaet kKomaHay
"rHopuposanmne MN3Y"
MNepepayva 55h MacTtep nocbiuiaet KomaHay
"KonuposaHue COIM"
Mepepnaya 00h MacTep nocbinaet
cogepxunmoe permncrtpa TAT
Mepepnava 02h MacTep nocbinaet
cogepxumoe permcrtpa TA2
Mepepnaya 06h MacTep nocbinaet
cogepxumoe permnctpa E/S
Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca
Mprnem MpucyrtctBue | Mactep nosyd4aeTt UMnysbC
NPUCYTCTBUSA
Lar 2

YctaHasnnBaem 6ut MCLRE wn cbpacbiBaem out EOSC pe-
rMcTpa ynpasfieHUsl, TEM CaMblM paspeluasi O4MCTKY MNamMsaTn U
paboTy TakTOBOIro reHeparopa 4acoB peasibHOro BPpEMEHU. 3aTeMm
ncrnonHgem komaHay "Oumctka namaTtu”. B perncTtp ynpasneHus,
cnepoBartesibHO, HY)KHO 3anucarth cneaylolyie JaHHbIe:
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Apgpec 20Eh
JaHHble 40h

Ecnun, kak n B nepBOM wiare, K LWMHE MOAK/IIOYEH TOIbKO OAMNH
natumk DS1921, nocnenoBaTeNbHOCTb KOMaHA, BTOPOro wwara 0y-
OET cnenyouLen:

Pexum mactepa HAdaHHble KommeHTapun
(Mnagwwunin
OUT NepBbI)
Mepepaya Cbpoc MacTep nocbinaeT nMnynbC
cbpoca (480-960 mkc)

Mprnem [MpucyTtctBue | Mactep nonydyaeTt UMnysbC
NPUCYTCTBUSA

Mepenaya CCh MacTep nocbinaeT koMmaHay
"rHopuposanmne MN3Y"

Mepenaya OFh MacTep nocbinaet koMmaHay
"3anuce B COIMM"

MNepenaya OEh MacTtep nocbuiaeTt HavyanbHOe
cmeweHne OEh B peructp
TA1

Mepepaya 02h MacTep nocbinaeT ctapLumnmn
O6anTt agpeca 020Eh B TA2

Mepenava 40h MacTtep 3anuceisaet B COI
OAVH 6anT AaHHbIX

Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca

Mprnem [MpucyTtctBue | Mactep nosy4aeTt UMnysbC
NPUCYTCTBUSA

Mepenaya CCh MacTep nocbinaeT koMmaHay
"rHopuposanmne MN3Y"

lMepepava AAh MacTep nocbinaet komaHay
"Y1enne COIM"

Mprnem OEh MacTep 4nTtaeTt cogepxmmoe
pernctpa TA1 (Ha4anbHOe
cmeweHne = OEh)

Mprnem 02h MacTep unTaeTt cogepxumoe
perucTtpa TA2 (agpec =
020Eh)

Mprnem OEh MacTep 4ntaeTt cogepxmmoe
pernctpa E/S (koHe4Hoe
cmeweHue = OEh, ¢pnarn =
Oh)

Mprem 40h MacTep umMTaeT oamH GanT
naHHbix n3 COI n npoBepseT
MX MCTUHHOCTb
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Mepepaya Cobpoc MacTep nocbinaeT nMnynbC
cbpoca
Mprnem MpucyTtctBue | Mactep nosyd4aeTt UMnysbC
NPUCYTCTBUSA
Mepenaya CCh MacTep nocbiiaeT KOMaHay
"rHopuposaHmne MN3Y"
lMepepava 55h MacTep nocbinaet komaHay
"KonuposaHue COIM"
Mepenava OEh MacTtep nocbinaet
cogepxunmoe permcrtpa TAT
Mepepnaya 02h MacTtep nocbinaet
cogepxumoe permcrtpa TA2
Mepenava OEh MacTtep nocbinaet
cogepxumoe permnctpa E/S
Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca
Mprnem MpucyTtctBue | Mactep nosydyaeTt UMnysbC
NPUCYTCTBUSA
Mepenaya CCh MacTep nocbiaeT KOMaHay
"rHopuposaHmne MN3Y"
Mepepaya 3Ch MacTep nocbinaet koMmaHay
"OuyuncTtka namatun’”
Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca
Mprnem MpucyTtctBue | Mactep nosyd4aeTt UMnysbC
NPUCYTCTBUSA
LLlar 3

[MyCTb B HALLEM NPUMEPE PEXUM NEPE3annCcU OTKIIOYEH (OUT
RO peructpa ynpasneHus cogepxmt 0), yCNOBHbIN NMOUCK pa3spe-
LLUEH TONIbKO NO BEPXHEMY Nopory Temneparypbl (6ut THS peruct-
pa ynpassieHns comepxut 1), a 3agepXka nepBoro UamMepeHus
paBHa 90 muHyTam (5Ah). Toroa B COOTBETCTBYIOLUME PErUCTPbI
HY>XHO 3anucartb creaylolye JaHHbIe:

Anpec 20Eh 20Fh 210h 211h 212h 213h

NaHHble 02h 00h” 00h” 00h” 5Ah 00h

"3pechk no nytm Kk peructpam 212h n 213h npowusBeneHa
HeobOga3aTenbHasa 3anucb B peructpbl 20Fh-211h. Jeno B Tom, 4TO
Takon nepexon ot peructpa 20Eh k permctpam 212h n 213h
ObICTpee, Y4eM 3anmCb B HUX MNOCPEACTBOM OTAENbHOrO LMKAA.
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MonbiTka xe 3anucu B pernctpbl 20Fh-211h He BAmMgeT Ha mX
COLEPXUMOE.

Kak n npexge, nonaraem, 4to K JIMHUX MOOK/IOYEH NMLUb
OoAvH gatymk. Torga nocnenoBaTefibHOCTb KOMaH, TPETbero wara
OyoeT cnenyoLlen:

Pexum mactepa HAdaHHble KommeHTapun
(Mnagwwunin
OUT NepBbI)
Mepepaya Cobpoc MacTep nocbinaeT nMnynbc
cbpoca (480-960 mkc)

Mprnem [MpucyTtctBue | Mactep nosyd4aeTt UMnysbC
NPUCYTCTBUSA

Mepenaya CCh MacTep nocbiaeT KOMaHay
"rHopuposanmne MN3Y"

Mepenaya OFh MacTep nocbinaet koMmaHay
"3anuce B COIMM"

MNepenaya OEh MacTtep nocbuiaeTt HavyanbHOe
cmeweHne OEh B peructp
TA1

Mepepaya 02h MacTep nocbinaeT ctapLumnmn
O6anTt agpeca 020Eh B TA2

Mepenaya 6 6anT MacTtep 3anucbiBaet B COIl

DAHHbIX LwecTb 6anT AaHHbIX

Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca

Mprnem MpucyTtctBue | Mactep nosyd4aeTt UMnysbC
NPUCYTCTBUSA

Mepenaya CCh MacTep nocbiiaeT KOMaHay
"rHopuposanmne MN3Y"

lMepepava AAh MacTep nocblnaet komaHay
"Y1enne COIM"

Mprnem OEh MacTep 4nTaeTt cogepxummoe
pernctpa TA1 (Ha4anbHOe
cmeweHne = OEh)

Mprnem 02h MacTep unTaeTt cogepxumoe
perucTtpa TA2 (agpec =
020Eh)

Mpuem 13h MacTtep 4nTtaeT coaepxmmoe
pernctpa E/S (koHe4Hoe
cmeweHne = 13h, ¢pnaru =
0h)

Mprnem 6 6anT MacTtep uuTaeT wecTb 6anT

OaHHbIX naHHbix n3 COI n npoBepseT
X MCTUHHOCTb
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Mepepaya Cobpoc MacTep nocbinaeT nMnynbC
cbpoca
Mprnem MpucyTtctBue | Mactep nosyd4aeTt UMnysbC
NPUCYTCTBUSA
Mepenaya CCh MacTep nocbiiaeT KOMaHay
"rHopuposaHmne MN3Y"
lMepepava 55h MacTep nocbinaet komaHay
"KonuposaHue COIM"
Mepenava OEh MacTtep nocbinaet
cogepxunmoe permcrtpa TAT
Mepepnaya 02h MacTtep nocbinaet
cogepxumoe permcrtpa TA2
Mepepnaya 13h MacTtep nocbinaet
cogepxumoe permnctpa E/S
Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca
Mprnem MpucyTtctBue | Mactep nosydyaeTt UMnysbC
NPUCYTCTBUSA

Lar 4

YCTaHOBUM HWXHUI TEMMNEPaTYPHbI Nopor pasBHbiM -25°C, a
BepxHuii Ha 10 rpagycos Bbiwe. MMyCcTb 3aMepbl C 3anmcblo TeMe-
patypbl B NaMsATb NPoMcxoaqart kaxable 10 MUHYT. DTO 3HA4uUT, 4YTO
MUCCUS NPOANUTCS NONHbIX 14 cyTok. Takum obpasom, B COOTBET-
CTBYIOLLME afpeca PEernucTtpoBon CTpaHuMubl HYXXHO 3anucartb cne-
AYOLLYIO MHPOPMaUUIO:

Anpec 20Bh 20Ch 20Dh
JaHHbie 1Eh 32h OAh

I'Ip|/| OOHOM paT4yuke Ha JIMHUW nocnenoBatesibHOCTb KOMaHA,
4eTBepToro wara BblrnagnT cnenyiommm 06pasoM:

Pexum macrepa AdaHHble KommeHTapun
(Mnagwwin
OUT NepBbI)
Mepepaya Cobpoc MacTep nocbinaeT UMnynbc
cbpoca (480-960 mkc)
Mprem Mpucytctene | MacTtep nony4aeTt nMnynbc
NPUCYTCTBUSA
Mepepaya CCh MacTep nocbinaeT komaHay
"rHopuposanune MN3Y"
Mepepaya OFh MacTep nocbinaeT koMmaHay
"3annce B COM"
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MNepenaya OBh MacTtep nocbuiaeT HavyanbHOe
cmeweHne 0Bh B peructp
TA1

Mepenaya 02h MacTep nocbinaeT ctapLumnmn
O6anTt agpeca 020Bh B TA2

MNepenaya 3 GaniTa MacTtep 3anucbiBaeT B COIl

DAHHbIX Tpn 6anTa AaHHbIX

Mepepaya Cbpoc MacTep nocbinaeT nMnynbC
cbpoca

Mprnem [MpucyTtctBue | Mactep nonydyaeTt UMnysbC
NPUCYTCTBUSA

Mepenaya CCh MacTep nocbinaeT koMmaHay
"rHopuposanmne MN3Y"

lMepepava AAh MacTep nocbinaet komaHay
"Y1enne COIM"

Mprnem 0Bh MacTep 4nTaeTt cogepxmoe
pernctpa TA1 (Ha4anbHOe
cmeweHne = 0Bh)

Mprnem 02h MacTep unTaeTt cogepxmmoe
perucTtpa TA2 (agpec =
020Bh)

Mprnem 0Dh MacTep 4nTaeTt cogepxmmoe
peructpa E/S (koHeuyHoe
cmeweHune = 0Dh, ¢pnarn =
Oh)

Mprnem 3 GaniTa MacTtep uutaeT Tpu banTa

OaHHbIX naHHbix n3 COl n npoBepseT
X NCTUHHOCTb
Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca

Mprnem [MpucyTtctBue | Mactep nosyd4aeTt UMnysbC
NPUCYTCTBUSA

Mepenaya CCh MacTep nocbinaet koMmaHay
"rHopuposanmne MN3Y"

lMepepava 55h MacTep nocbinaet komaHay
"KonuposaHue COIM"

Mepenava 0Bh MacTtep nocbinaet
cogepxunmoe permcrtpa TAT

Mepenaya 02h MacTtep nocbinaet
cogepxumoe permcrtpa TA2

Mepenaya 0Dh MacTtep nocbinaet
cogepxumoe permnctpa E/S

Mepepaya Cbpoc MacTep nocbinaeT nMnynbc
cbpoca

Mprnem MpucyTtctBue | Mactep nosy4aeTt uMnysbC

NPUCYTCTBUS
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Ecnn Bce koMaHObl HETBEPTOro LWara BbINOJSIHEHbI YCMELLHO, B
pernctpbl 215h-219h perunctpoBoi ctpaHuubl (Bpems crtapta
MWUCCUN) NEPENMLLYTCSH AaTta U BPEMSA U3 PErMCTPOB HYacoB peaslb-
Horo BpemeHnun (200h-206h), a B peructpe crtatyca 6ut MIP 6ynet
cooepxatb 1, a 6ut MCLR - 0.

3.7. TexHn4yeckmne xapakrepucrnkun DS1921

Cratnyeckme anexkTpuyeckme napamMmeTpbl (Mpy MNOATArMBatoOLLEM
HanpsxxeHun oT 2.8B oo 6.0B n paboden temneparype ot -40°C

no +85°C):
MapameTtp MuH. Tun. |Makc.| En. |lMpumeu.
n3am.
YpoBeHb nornyeckom 1 2.2 B 1,8
YpoBeHb normndeckoro 0 -0.3 +0.8 B 1,9
YposeHb normnyeckoro 0 npu 0.4 B 1
BTEKAIOLLEM TOKE
4 mA
BxogHOM Harpy>xawLwmii TOK o) MKA 3
Bpems xn3Hun 6atapeun 250000 10
(B yncne npeobpal3oBaHnii) 0
EmMKOCTb BBOAA/BbIBOAA 100 800 n® 6

OHaMnyeckne anekTpuyeckne napameTpbl B pexume CTaHOapT-

HOM CKOpPOCTM OOMeHa (Mpu MNOATArMBAOLLEM HaMNPSKEHUN OT

2.8B oo 6.0B n paboyen temnepatype ot -40°C go +85°C):

MapameTtp MuH. Tun. |Makc.| En. |lMpumeu.

n3m.

AnntenbHOCTb BPEMEHHOIO 60 120 MKC

cnora

OnnTenbHOCTb HU3KOro 1 15 MKC

YPOBHSA nNpu 3anucun 1

AOnnTenbHOCTb HU3KOro 60 120 MKC

ypoBHS npwu 3anucu 0

Bpema BocCTaHOB/IEHUSA 1 MKC

Bpem4a npucyrtcteug Ha B TOYHOCTU 15 MKC

LUMHE UCTUHHBIX JAaHHbIX OJ15

4yTeHUs

Bpema oTnyckaHus LWNHbI 0 15 45 MKC

Bpema nogrotoBkm K YTEHUIO 1 MKC 5

OnnTenbHOCTb BbICOKOIO 480 MKC 4

YPOBHS Npu cbpoce

OnnTenbHOCTb HU3KOro 480 MKC 7

YPOBHS Npu cbpoce
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OnnTensHOCTb BbICOKOIO 15 60 MKC
YPOBHS MMNynbca

NPUCYTCTBUS

AOnnTenbHOCTb HU3KOro 60 240 MKC
YPOBHS Mnynbca

NPUCYTCTBUS

AOnnTenbHOCTb HU3KOro 1 15 MKC

YPOBHS MNPV YTEHUM

AdnHammnyeckne anekTpuyeckme napameTpbl B PEXUME MNOBbILLEH-
HOM CKOPOCTM oOOMeHa (Npuv NOATArMBAIOLLEM HAMpPsHXKEHUN OT
2.8B oo 6.0B n paboyen temnepatype ot -40°C go +85°C):

MapameTtp MuH. Tun. |Makc.| Ea. |lMpumewu.

n3m.

AnntenbHOCTb BPEMEHHOIO 6 16 MKC

cnora

OnnTenbHOCTb HU3KOro 1 2 MKC

YPOBHSA nNpu 3anmcu 1

OnnTenbHOCTb HU3KOro 6 16 MKC

ypoBHS npwu 3anucu 0

Bpema BocCTaHOB/IEHUSA 1 MKC

Bpemsa npucytcTema Ha B TOYHOCTWN 2 MKC

LLUMHE NCTUHHBbIX OAHHbIX ON1S

YTEHUSA

Bpema oTnyckaHua LUnHBbI 0 1.5 4 MKC

Bpema noarotoBkm K YTEHUIO 1 MKC 5

OnnTenbHOCTb BbICOKOIO 48 MKC 4

YPOBHS Npu cbpoce

OnnTenbHOCTb HU3KOro 48 80 MKC 7

YPOBHS Npu cbpoce

ONnnTenbHOCTb BbICOKOIO 2 6 MKC

YPOBHSI MMnynbca

NPUCYTCTBUSA

OnnTenbHOCTb HU3KOro 8 24 MKC

YPOBHSI MMnynbca

NPUCYTCTBUSA

OnnTenbHOCTb HU3KOro 1 2 MKC

YPOBHS NpU YTEHUN

MNMpumeyanns:

. Bce HanpsxeHnsa namepeHbl OTHOCUTENBHO 3EMJIN.

. Vpyp - BHELLHEE NOATArMBAIOLLEE HANPSXKEHNE.

. BxogHasa Harpyska namepsieTcs OTHOCUTENBHO 3EMJIN.

. MoBTOPHbIN COPOC MM Kakom-NMbo OOMEH HE MOXET COCTOATbCS, Moka
HE UCTEYET, Kak MUHUMYM, 480 MKC

. OTO MakCcMManbHOE BPEMS MNOArOTOBKM MaCTepa K YTEHMIO AAHHbIX MOCe
BblOA4YN CUHXPOHM3MPYIOLWEro cragalowero dpoHTa. [aHHble Ha LWKnHE

AOWON=

[$)
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CTaHYT rapaHTUpPOBAHHO BEPHLIMU MO WUCTEYEHUW BTOr0 BPEMEHWU MNOCHe
CUHXPOHU3MPYIoLLEro GpoHTa.

6. B nepBbln MOMEHT NOCNEe KacaHus NPOOHMKA EMKOCTb BXOAHOIO KOHTaKTa
moxeT gocturate 800 nd. Ecnm ucnonb3yeTcs NOATArMBAOWMNN pe3unc-
TOop 5 KOM, TO yXe 4yepe3 5 MKC Nocne KacaHus aTta napas3nTHasi EMKOCTb
He OyaeT oka3blBaTb BANSAHUSA HA OOMEH.

7. MpoOomKNTENBHOCTL HU3KOI0 YPOBHS NpU cOpPOCE HE A0KHA NpeBbIWAaTb
960 MKc, 4TOObI HE MacKkMpoBaTb UMMYNbCbl NPEPbIBAHUIA.

8. YpOBEHb NIOrMY4ECKON eanHNLblI 3aBUCUT OT BEANYNH NOATATMBAIOLLErO pe-
3uctopa n Vpyp.

9. MNpun onpegeneHHbIX YCAOBUAX HU3KOBOJILTHOIO MUTAHUS MaKCUMasbHbIN
YPOBEHb JIOFMYECKOr0o HyNs AO0/MKEH ObiTb MOHMXeH ao 0.5 B, 4yTtobbl ra-
PaHTUPOBAHHO 0BECNEeYnTb UMMYNbLC NMPUCYTCTBUS.

10.41cno npeobpa3oBaHuin TeMMepaTypbl, BO3MOXHbIX 32 BPEMS XU3HU
BCTPOEHHOIO0 UCTOYHMKA SHEPrum, 3aBUCUT OT TeMrnepaTtypbl, NPU KOTO-
pon gatumk paboTaeTr unm xpaHuTcs. Ecnu gatynk He BbIMOSIHAET MUC-
CMIO, TO OH OOJIKEH XPaHUTBLCSA NMpu TemnepaType He Bbiwe +25°C.

I'Ipe,u,en bHbl€ 3KCrutyaTauMOHHbIE PEXXUNMbI.

Harlp<;|>|<eHV|e Ha BbiBOAE OAHHbIX

OTHOCUTENBHO 3EMIIM...cuiuinieieiiiieeeeneeeeeeenanas ot -0.5B no +6.0B
AnanasoH paboumx TEMNEPATYP....ccuveneeneennenn. ot -40°C po +85°C
P2 D 0 T 1 = 90%
(07 o 0] Q07 1172 (0] PP 10 net npn 25°C
1 = T o= 3.3r
Pasmep

D10 E= LY T o J P 17.35 mm

=] ) [0 1 = PR 5.89 mm

Cnepyet OTMETUTL, YTO ANUTENbHas akcnayatauus npubdopa B yc-
NIOBUSIX OOHOIFO WM HECKONbKUX NpenenbHbiX PeXVMOB BEOET K
CHMXKEHUMIO €ro HaaeXxHoCTu. He pekomeHayeTcs oMTenbHOE Bpe-
M UCNonb30BaTb NPUBopP Npu Temnepartypax Boiwe +70°C.
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