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OIIMCAHHUE U30BPETEHUSA
2420-561097EA/085
BJIOK ITIUTAHUSA JJ151 ADPO30JIBHOT'O HHT' AJIATOPA

OBJIACTh TEXHUKH, K KOTOPOM OTHOCUTCS N30BPETEHUE

[0001] Hacrosiiuee wu300peTeHHE OTHOCHUTCS K OJOKY IHMTaHHS [UIS a3pO30JIbHbIN
MHTAJIATOP.

YPOBEHb TEXHUKU

[0002] CymectByer a3po30JibHBI  WHTAIATOP, KOTOPBIA BKJIIOYaeT B  cels
a’po30J1€00pa3yomMii  MCTOYHUK,  HArpy3Ky  uisi  oOpa3oBaHMs  a’po30isi U3
a’p030J1€00pa3yoUero MUCTOYHUKA, WCTOYHUK IUTAHUS, BBIIOJHCHHBIA C BO3MOYKHOCTBHIO
pa3psKaTh SHEPTHIO B HATPY3Ky, M OJIOK YIPaBICHUS, YHPABISIOIINNA MCTOYHUKOM IHTAHUS
(cMoTpH, HaNIpUMED, ATEHTHBIE JIOKYMEHTHI 1-3).

[0003] [TarenTHsiii nokymenT 1] US 2017/0250552 Al

[[MaTentrbiit nokyment 2] US 2015/0173124 A1l

[[TatenTHblit tokyment 3] JP-A-2018-093877

[0004] TlockoabKy a’pO30JBHBIM HMHTAIATOPOM IIOJIB3YIOTCS HYacTO, TO CTAapCHHUC
HCTOYHUKA MTMTAaHUS a9PO30JFHOTO HHTAIATOpA TpeOyeTcs 3aepKnBaTh. B KadecTBe 3apsaHOTO
YCTPOMCTBA JUIS 3apsAKd HCTOYHHKA THMTAHUS HM3BECTHO YCTPOMCTBO, KOTOPOE YIPABISCT
3apsIIHBIMU BBIXOZAMHU B 3aBUCHMOCTHU OT TEMIICpaTyphl HCTOYHHKA ITUTaHUS. B Takom 3apsHom
YCTPOMCTBE, HAIPUMEp, BBITOJIHACTCS CIOCO0 MOJadu HOPMAJIBHOTO 3apsHOI0 HANpsDKCHUS B
UCTOYHUK ITMTAaHWS B COCTOSHWH, KOTJa TeMIleparypa HWCTOYHUKA IWTAHHUS HAXOJUTCA B
HOPMaJIbHOM TEMIIEpaTypHOM JIMaNa3oHe, U M0/Ia4i HU3KOT'O 3apsIHOTO HAIIPSKEHUS B UCTOYHHUK
IIUTAHUS B COCTOSTHUM, KOT/Ia TeMIIepaTypa HCTOUHUKA IIUTAHUS SIBJISICTCS BHICOKOM.

[0005] OnHako, B yIIOMSHYTOM CITOCOOE, COCTOSTHHE, B KOTOPOM B MCTOYHUK MUTAHUS
MI0JIa€TCsl HOPMAIBHOE 3aps/IHOE HAINpPSDKEHHE, MOXKET COXPAaHAThCS B TEUCHHE JUTUTEILHOIO
BPEMEHH, U 3TO CTAHOBUTCS NMPUYUHON CTapCHUSI UICTOYHUKA TTUTAHUS.

[0006] B mareHTHBIX JOKyMeHTaX | M 2 pacKpbIBaeTCsi MOJYyYCHUE TEMIIEPaTyphI
UCTOYHUKA TUTAHHSA, OJHAKO, HE PAaCKPBITO HHUKAKOTO KOHKPETHOTO PEXHUMa YIIPABICHUS
3apsSAKON € ydeToM IOJIydeHHOH Temneparypbl. B mareHTHOM nokymeHTe 3 cBejieHUs 00
YIIPABIICHUH 3aPSAIKON UCTOYHHKA TTUTAHUS HE PAKPBIBAIOTCSI.

[0007] Llenpio HACTOSIIETO H300PETEHUS SIBJISCTCA CO37aHUE OJIOKAa MHUTAHUS JIIs
a’pO30JIbHOTO MHTAJISTOPA, CIIOCOOHOTO 33/IeP>KMBATh CTAPEHUE UCTOYHMKA MMUTAHUS.

CYHIHOCTb M30OBPETEHU A

[0008] B cooTBeTCTBMU € acCIEKTOM H300peTeHMs] TpeajiaractTcsl OJIOK MHTAHHS IS
a’pO30JILHOTO MHIajsiTopa, MNpU ITOM OJNOK TMHUTAaHUS COJEPKUT: HCTOUHUK IHTaHUA,
BBITNIOJIHEHHBIN C BO3MOXKHOCTBIO pa3psaTh IHEPrHI0 B HArpy3Ky M3 a’po30J1e00pa3yroliero
UCTOUHHUKA; W 3apsA/HOE YCTPOMCTBO, BKIIIOHaoliee B cebs 4acTh BBO/AAa HMH(OpMaluu U
BBIMIOJTHEHHOE € BO3MOXXHOCTBIO TIOAuM IIEPBOTO 3apSIIHOTO HAIPSDKEHUS MM BTOPOTO
3apsAAHOTO HANPSKEHUS, KOTOPOE HIDKE, YeM IIEpPBOE 3aps/IHOEC HAIpPsDKEHHE, B MCTOYHMK

NUTaHUA, HA OCHOBAHWHM BXOJIHOT'O 3HAYUCHUA, KOTOPOC BBOAUTCS M3 YdCTH BBOIA I/IH(I)OpMaHI/II/I,



[pUYeM B 4YacTh BBOJA MH(pOpPMAUKM MOKET BBOIUTHCH (UKCHPOBAHHOE 3HAUCHHE, KOTOPOE
[PEABapUTENIFHO 33/1aH0 KaK OJHO BXOAHOE 3HAueHHe, U (PUKCHPOBAHHOE 3HAYCHUE SIBIIACTCH
3HAYEHHUEM JUIsl I04A4U BTOPOTO 3apsIHOTO HAIIPSDKEHHS B UCTOUYHUK [IUTAHUSI.

KPATKOE OIIMCAHUE YEPTEXEM

[0009] ®ur. 1 - Buj B IEpCHEKTUBE a3PO30JILHOIO HHTAIATOPA, 000PYIOBAaHHOTO 0JI0KOM
IIUTAHUS B COOTBETCTBUU C BAPMAHTOM OCYILECTBIICHUS HACTOALIETO N300peTeHUs.

®ur. 2 - 1pyroit BUJ B IEPCIEKTUBE a3PO30JIbHOTO HHIAISATOPA, IOKa3aHHOIO Ha dur. 1.

®ur. 3 - BUA B pa3pese adpo30JbHOT0 UHTAIATOPA ITOKa3aHHOTo Ha dur. 1.

®ur. 4 - Buj B IEPCHEKTUBE 0JIOKA TUTAHUS B a3PO30JbHOM MHTAIATOPE, HOKAa3aHHOM Ha
¢ur. 1.

®ur. 5 - Gi10K-cxema, MOSICHAIONIAasi KOH(UTYPALIUI0 OCHOBHOM YacTH OJIOKA MUTaHUS B
a’pO30JIBHOM HHIANISTOPE, TOKa3aHHOM Ha ¢ur. 1.

Qur. 6 - cxema 2JIEKTPUUYECKUX COCIAMHEHUH, MOSCHSAIOIIAsS CXEMHYI0 KOHQUIypaluio
OCHOBHOI1 yacTH OJI0Ka IMUTaHUS B a3p030JIbHOM MHIAJIATOPE, ITOKa3aHHOM Ha ¢wur. 1.

®ur. 7 - cxema JJICKTPUUYCCKUX COCAWHCHHA, MOSCHSIOMAs MOAM(PHUKANIO CXEMHON
KOH(HUrypanuyu OCHOBHOM YacTH OJIOKa TMHUTAaHUSA B a’PO30JHHOM HHTAIATOpPE, NMOKA3aHHOM Ha
¢ur. 1.

OINMCAHUME BAPMAHTOB OCYHIECTBJIEHHU A

[0010] Jlanmee mpuBeacHO onucaHue OJIOKA MUTAHUS JUISL a3PO30JILHOTO HHTANATOpa B
COOTBETCTBHH C BapHAHTOM OCYIIECCTBIICHUS HacTosllero u3oopereHus. CHagana a3po30JIbHBIN
UHTAJIATOP, 000PY/I0BaHHBIM 0JIOKOM NUTaHus, Oy/JIeT OTMCaH CO CChUIKOM Ha ¢ur. 1 u ¢ur. 2.

[0011] (ADPO3OJIBHBINA MHT AJISITOP)

AdpO30ibHBI  MHTAIATOP |  sBiSIETCSl  YyCTPOWCTBOM /Il MHTASALHAK  adPO30Ji,
COJIepKaIIero apoOMaTU3aTop, 0€3 ropeHus U UMeeT GopMy CTEPIKHS, MTPOAOIIKAIOIIETOCs B/OJb
HEKOTOPOT0 HAIPaBJICHHUS (HA3bIBAEMOT0 B JIaJIbHEWINEM IPOJOJIBHBIM HAalpaBleHHEM A).
AbdpozonbHbIit nHTANATOp | BRIIOUaeT B ceOs 0ok 10 nmutanus, nepssiid kapTpuaxk 20 u BTopoit
KapTpu K 30, KOTOpPBIE PACIIOI0XKEHBI B MOPSJIKE BJOJb MTPOI0JILHOTO HanpaBieHus: A. Ilepbiii
KapTpu/K 20 MOXXKHO TMPHCOEAMHATH K Onoky 10 mutaHms U OTCOENUHATH OT Hero. Bropoii
KapTpu/ K 30 MOYKHO MTPUCOEAUHSTH K IIepBOMY KapTpuaxky 20 1 0TCOeAMHATH OT Hero. [pyrumu
CJIOBaMHU, IEPBEIA KapTpu K 20 1 BTOPOit KapTpuK 30 MOXKHO 3aMEHSATH KaXKbIA B OT/CIBHOCTH.

[0012] (BJIOK TIMTAHUA)

brnox 10 nuTaHus 1Mo HACTOANIEMY BapHaHTY OCYIIECTBJICHHS COAECPKHUT MCTOYHUK 12
nutanud, 3apsanyio IC (uTerpanbHyto cxemy) 55, MCU (6mok mukpokxonTposuiepa) S0,
nepeknoyareasr 19, gatumk 17 Temmeparyphl, pa3iWyHbIC JAaTYUKM M Tak Jajlee B
UUIMHAPpUYECKOM Kopryce 11 6r1oka nutanus, Kak nmokazano Ha ¢ur. 3, ¢ur. 4, dur. 5, u ¢wur. 6.
B xauectse 6;0ka MCU 50 npumensiercs 610k MCU, y KOTOpOTo KpaT4aliiinid ITUKI YIIPABICHHS
(BenmnuuHa, oOpaTHas MakCUMalbHOM pabodeil TakTOBOMW wacToTe) sBIsieTcs Oosee
MTPOJIOJDKUATENILHBIM, UEM KpaTyaluui UK yrpasienus 3apsaaoin [C 55.

[0013] Mcrounuk 12 nuTaHus sBAAETCA 3apsbkaeMoil Oartapeeil  aKKyMymsiTOpOB,

KOHJICHCATOPOM C JIBOMHBIM DJICKTPUUCCKUM CJIOECM HUJIN YCM-TO HOIIO6HI>IM, U, IpCANIOYTUTCIIBHO,



ABJIIETCS] HOHHO-JIMTUEBBIM aKKYMYJISITOPOM.

[0014] [Maruux 17 TemmepaTypbl BBIIOJHEH, HAIpUMEpP, C HUCIIOIb30BAHUEM
TEPMOYYBCTBUTEIBHOTO  JIEMEHTA, BEJIMYMHA CONPOTUBICHMS  KOTOPOIO  M3MEHSETCS
COOTBETCTBEHHO TemIeparype, B uactHoctd, NTC-tepmopesucropa (Tepmopesucropa c
OTPHULIATEJIBHBIM TeMIIepaTypHbIM Koddduuuentom conportusienus). Jatauk 17 temunepaTypbl
HpeAHa3HAYeH IS ONPEACIICHHUS TeMIIepaTypbl MCTOUYHMKA 12 NUTAaHUSA U PaACIIOIOKEH OKOJIO
UCTOYHUKA 12 nuTaHus.

[0015] Ha Bepxueit wactu 1la kopnyca 11 Gioka nuranusi, pacroyio)KEHHON Ha OJHOM
KOHIIC B IPOJOJILHOM HarpaBiieHuu A (Ha CTOpOHE nepBoro kaprpuka (20)), odecnieueH y3en 41
BBIBOZIOB /ISl pa3psaku. Y3en 41 BBIBOZOB JUIsl pa3psaku OOCCIICYEH TaK, YTOOBI BBICTYNAThH H3
BEpXHEH MOBEpXHOCTH BepxHeH yacTu 1 1a B HanrpaBiieHuH K nepsoMy KapTpupky 20, u BBIIIOIHEH
C BO3MOXKHOCTBIO JIEKTPHUECKOI0 COeIMHEHUs ¢ Harpy3koi 21 nepBoro kaprpuka 20. Kpome
TOTO, HA YacTH BEPXHCH MOBEPXHOCTH BepxHer uactu 1la, BOau3m y3ma 41 BeIBOJOB JUIst
pas3psiiku, oOecriedeHa BO3/yXOIOJBOAsMIAs JyacTh 42 Ans 1MojBOJA BO3jyXa K Harpyske 21
nepBoro kaprpupka 20.

[0016] Ha mmxaeli wactu 11b kopmyca 11 G1oka muTanus, pacnoioKEHHOW Ha JIPYroM
KOHIIC B IIPOJIOJILHOM HAINpaBiicHUU A (Ha CTOPOHE, IPOTUBOIIOI0XKHON NiepBOMY KapTpuiky 20),
obecricueH y3en 43 BBIBOJIOB ISl 3aPSIIKH, BBITOJIHCHHBIA C BO3MOMXHOCTBIO JJICKTPHUUYCCKOTO
COC/IMHEHMS C BHEIIHMM MCTOYHMKOM INMTaHUs. Y3ea 43 BBIBOJIOB ISl 3apsiIkM OOECII€ueH Ha
OOKOBOM MOBEPXHOCTU HMXKHEH "acTu 11b, Tak 4ro, HArpUMep, K HEMY MOTYT IOJCOEAMHSITHCS,
110 MEHbLICH Mepe, OfHM U3 BhIBOAOB MHTep(etica USB, BbiBoj0B mHTEpdeiica micro-USB u
BBIBOJIBI pazbema THrna Lightning (3aperncTprupoBaHHbIN TOBAPHBINA 3HAK).

[0017] Opmnaxo, y3esn 43 BbIBOAOB [UIsl 3apsiIKM MOXKET OBITh JHEPrONPUHUMAIOLICH
YacThIO, BBINIOJHEHHONW C BO3MOXKHOCTBIO ITPHEMA DHEPrHMM U3 BHEIIHETO MCTOYHUKA MUTAHUS
OeCKOHTaKTHBIM crocoboM. B manHoM ciywae, y3en 43 BBIBOJIOB Ui 3apsi/IKH
(oHeprompuHUMAIOIAS YacTh) MOMKET COCTOSTH W3 DHEProNpPUHUMAIONICH  KaTYIIKH.
becripoBoiHas cucreMa nepeadu 3HEPrUu MOXKET ObITh WHTYKIITMOHHOTO THUIIA MM MOXKET OBIThH
MarHUTHO-PE30HAHCHOTO THMa. ¥Y3en 43 BBIBOJOB JUIS 3apsiKM MOXET ObITh TaKxke
SHEPrONPUHUMAIONIEH YacThIO, BHITIOJHEHHON C BOZMOXHOCTBIO ITpUEMa PHEPrUd U3 BHEIIHETO
ucrounnka 60 mutanus 6e3 Kakoro-nubo KoHTakTa. B nmpyrom npumepe, y3en 43 BBIBOJOB st
3apSAAKH MOXKET OBITh BBITIOJHEH TaK, YTO K HEMY MOTYT IOJICOEAMHSTHCA, 110 MEHbIIEH Mepe,
o/1HU U3 BeIBOJI0B uHTepdeiica USB, BbIBo10B HHTEpdeiica micro-USB u BbIBO/IOB pazbema Tuma
Lightning, u B HEM COJIEPKUTCS BBILICYMOMSIHYTasl YHEProNPUHUMAIOIIAst HacTb.

[0018] Ha OokoBoi moBepxHOCTH BepxHel uactu 1la kopmyca 11 Osoka muTaHus
o0ecIieyeH UCTIOIHUTENbHBIN y3el 14, KOTOPBIM MOXKET YIPAaBJIATh MT0JIb30BATENb, C BBIXOJOM Ha
CTOPOHY, NPOTUBOIOJIOKHYIO Y31y 43 BBIBOIOB IS 3apsAaku. B 4acTHOCTH, MCTOTHUTEIBHBIN
y3en 14 u y3en 43 BBIBOAOB Ul 3apsiAKM PAcIONaratoTcs CUMMETPUYHO OTHOCUTEIBHO TOYKH
MIEPECECUCHUS MPSIMOM JIMHUM, COSIUHAIOIICH MCITOTHUTEIbHBINA y3en 14 u y3en 43 BbIBOJOB IS
3apAaJiK¥, ¥ 0ceBOM TuHMHU OJ0Kka 10 muTaHus B po10IbHOM HampaBineHun A. McnosiHUTeIbHbBIN

y3en 14 COCTOUT U3 KHOTIOYHOTO MEPEKII0YaTesis, CCHCOPHOM TaHEeIN WA Yero-TO TMOJ00HOTO.



BOmu3u wucnomaurensHoro ysna 14 obecrneyen patduk 15 Bmoxa Ui J€TEKTUPOBAHUSA
BTATUBAIOIMUX JACHCTBUMN.

[0019] 3apsanas IC 55 pacnionoxena, HanpuMep, B HEOCPEICTBECHHON OJIM30CTH OT y3JIa
43 BBIBOIOB JUIS 3apsAJKH M BBIIOJHACT YIPABICHHE IS NPeoOpa3oBaHMs YHEPIUH, KOTOpas
BBOJIUTCS M3 BHEIIHETO MCTOYHHMKA IMUTAHUS B y3€1 43 BBIBOJOB JUIS 3apsIKU, B SHEPrUIO I
3apsiiKM UCTOYHUKA 12 nuTaHus 1 nojavueit sHeprue i 3apsaKy B UCTOYHMK 12 nuTanus.

[0020] biioxk MCU 50 noacoenmHeH K pa3IMuHbIM CCHCOPHBIM YCTPOMCTBaM, TaKUM Kak
JaTtyuk 15 BIoxXa il IETEKTHUPOBAHMS BTATHBAIOMIMX (BABIXATCIIBHBIX) ACHCTBUMA, JAaTYHK 16
JCTEKTUPOBAHUS [UISI U3MEPCHUS HANPSDKCHUS NMUTAHUS MCTOYHMKA |2 murtaHus W gatauk 17
TEMIIEpPaTyphl, NPEAYCMOTPEHHBIA JUISI WU3MEPEHHUS TEMIECpPATypbl WCTOYHHMKA |2 mnuTaHwus,
UCIIOJIHUTEIIbHOMY Y31y 14, u3Bemaremo 45 u namsita 18 11 COXpaHeHUs YiCiia BTSITHBAIOLINX
JEHCTBHM, BPEMEHH, B TEUEHHE KOTOPOI'0 SHEPrus rnojasBajiach B Harpy3Ky 21, u Tak janee, Kak
MI0KAa3aHOo Ha (QUI. 5, U BBINOJHIET pa3HOOOPa3HOE YIPaBJIEeHUE a3p030JbHBIM UHTANATOpOM 1. B
yactHocTH, 6510k MCU 50 cocTout, B OCHOBHOM, U3 TIPOIECCOPA U JOTIOTHUTEIHHO BKIIOYACT B
cebst Takue HocuTeu nHpopmaimi, kak RAM (onepaTuBHast TaMsTh), HeOOXoauMast 11t paboThI
nporeccopa, 1 ROM (riocrosiHHas namsTh) Uil XpaHeHWs pazHooOpasHoil uHpopMmaiuu. B
HACTOSAILIEM OINMCAHUU, IIPOLIECCOp SIBJIAETCS, B HAaCTHOCTH, DJIEKTPUUYECKOM CXEMOH,
CKOH(UTYPHPOBAHHOW ITyTEM COYCTAHHUS TAKHX CXCMHBIX JIEMCHTOB, KaK MOJYIIPOBOJHUKOBBIC
DIIEMEHTHI.

[0021] Kpome Toro, B kxopmyce 11 Gnoka mutanns cHOpMHUPOBAHO BO3IYXOBIYCKHOE
OTBEpCTHE (HE MOKAa3aHHOE Ha 4epTekax) JUIsl BIIyCKa BO3[yxa. BO3yXOBIIyCKHOE OTBEpPCTHE
MOXeET OBITh C(HOPMHUPOBAHO BOKPYT UCIIOIHUTEIBHOTO y3i1a 14 mimm MoxeT ObITh ¢(hOPMUPOBAHO
BOKpPYT y37a 43 BBIBOJIOB JIJISl 3APSIKH.

[0022] (ITEPBBI KAPTPUJIXK)

Kak mnokazano Ha ¢ur. 3, nepsbiif kaprpuk 20 BrirouaeT B cebst eMKocTh 23 s
COJIEp’KaHUsI MCTOYHHMKA 22 adpO30JIsl, DIEKTPUUYECKYIO Harpy3Kky 21 nis ucrmapeHus: MICTOYHUKA
22 asposound, putwib 24 171 BCachiBaHUS UCTOYHHUKA a’po30Jid U3 eMKOCTH 23 K Harpyske 21,
a’pO30JIbHBIN KaHa! 25 Ui MMPOTEKaHWs a’dpo30Jis, 00pa3yeMoro HMCIapeHueM HCTOYHMKa 22
a’po30Jis, B HAMPABJICHUU BTOPOTO KapTpuka 30 W KOHIIEBOH KOJIMAYOK 26 it COXPaHCHHS
4acTH BTOPOro KapTpupka 30, BHYTpH HIJIMHAPUIECKOT0 KopIyca 27 KapTpupka.

[0023] EmkocTs 23 chopmupoBaHa ¢ BO3MOKHOCTBIO OXBaTa adpO30JIbHOTO KaHaja 25 u
BMEIIaeT UCTOYHHUK 22 a’pozonst. B emxoctn 23 MOXKET ObITh YJIOXKEH MOPHUCTBHIM AJIEMEHT,
HarpuMep, MoJIMMepHast TKaHb WITH XJIOYaToO0yMaXKHasi HUTh, U TIOPUCTHIN 2JIEMEHT MOJKET OBITh
MIPOMHUTAH HCTOYHUKOM 22 adpo3ons. VMcTounuk 22 a’po3osst BKIKOYACT B ce0S KUIAKOCTE,
HanpuUMep, MIHIEPUH, MPONUIICHTIIMKOIb UIH BOAY.

[0024] ®utunp 24 sBASETCS DIEMEHTOM, YACPKUBAIOIIUM >KUJIKOCTb, JIJISi BCAaChIBAHUS
HUCTOYHHMKA 22 adpo30iisl U3 €MKOCTH 23 K Harpy3ke 21 ¢ HCHOJb30BaHUEM KalMLUIIPHOTO
JICHCTBUSL M BBINIOJIHEH W3, HallpUMEp, CTEKJIOBOJIOKHA, IOPUCTOM KEpPaMMKH WM MOJ00HOTO
MaTepuania.

[0025] Harpy3ska 21 pacnpuisieT HCTOYHUK 22 adypo30dist 0e3 ropeHus, ¢ UCTI0JIb30BaHUEM



IHEPIrUM, KOTOpas MOJAETCS U3 UCTOYHUKA |2 nuranus yepes y3en 41 BbIBOJOB [UIsl pa3psiKu.
Harpyska 21 BelliosiHeHa U3 HarpeBaTeNIbLHOMN POBOJIOKHU, HABUTOM € IIPEIBAPUTEIBHO 3a1aHHBIM
miarom, (crupanu). OnHako, Harpyska 21 qomkHa ObITh BCETO JIMIIB 3JICMEHTOM, BHIMIOJTHCHHBIM
C BO3MOKHOCTBIO PACIBUIATh UCTOYHUK 22 a3p030i1d, ¢ 00pa3oBaHUEM, TEM CaMbIM, a3pO30JIs, U
SBJISICTCS, HAIpUMEp, HArpeBaTeNIbHbIM 3JE€MEHTOM MIIM  YIbTPa3BYKOBBIM TI'€HEPATOPOM.
[Tpumepsl HarpeBaTeIbHOIO 3JIEMEHTA BKJIIOYAIOT B ce0s HarpeBarelb COIPOTUBICHUS,
KEepaMUYECKUH HarpeBarellb, HarpeBaTelb MHAYKIIMOHHOIO HArpeBa 1 Tak Jjajee.

[0026] Anpo3zosibHbli KaHal 25 obecrnieueH C BBIXOAHOM CTOPOHBI OT Harpy3ku 21 1o
oceBoit innuu L 611oka 10 muranus.

[0027] KonueBoii komimauok 26 BKIIOYAET B ceOst 4acTh 26a BMEILEHUS KapTpuKa JULs
BMCIICHHUS YaCTU BTOPOro KapTpuka 30 M COCAMHHUTENLHBIH Tpoxoj 26b Juis COCIUHEHUS
a’pO30JILHOTO KaHaia 25 u yactu 26a BMEIICHUS KapTpuKa.

[0028] (BTOPOU KAPTPUJIXK)

Bropoit xaprpumxk 30 Bmemaer ucrounuk 31 apomaruzaropa. KoHiieBas yacTb BTOpPOro
kaptpu/ka 30 co cropoHsl mepBoro kaprpuika (20) BKIaABIBAETCS, C BO3MOXKHOCTBIO
U3BJICUEHMSI, B 4acTh 26a BMEUICHUS KapTpHka, 0OeCleYeHHYI0 B KOHIIEBOM Kolllladke 26
nepporo Kaprpuka 20. Jlpyras koHueBas dacTh BTOporo kaprpumxka 30 co CTOpOHBI,
IIPOTUBOIIOJIOXKHOW CTOpOHE mHepBoro kaprpumxka (20), BBIIOJHEHA B BHJIE WHTAISILIMOHHOIO
KkaHana 32 [uis mojip3oBareid. OHaKo, MHTaISIMOHHBIN KaHall 32 He 00s3aTelIbHO J0JDKEH OBITh
BBITIOJIHEH HEPA3bEMHO CO BTOPHIM KapTpukeM 30, 6€3 BO3MOXXHOCTH OTJIEIECHUS OT BTOPOTO
KapTpU/DKa, U MOKET OBbITh BBIIIOJIHEH C BO3MOXHOCTBIO ITPUKPETUICHHUS M OT/ICJIEHHS OT BTOPOTO
kapTpumka 30. Ecnu mHTansimoHHbii KaHan 32 BBHIMOJIHEH OTACIBHO OT Ooka 10 muranus u
nepBoro kaprpupka 20, Kak OMMCaHO BBINIE, TO WHTAISIMOHHBINA KaHa! 32 MOXKHO XpaHUTh B
TUTHEHUYHBIX YCIIOBHUSAX.

[0029] Bropotii kaptpumpk 30 no6aBiseT apoMaTu3aTop B adpo30iib, 00pa3yeMblil myTeM
WCTIAPEHHUs UCTOYHUKA 22 a3p030JIsl Harpy3Kkoi 21, npu npoTekaHuu a3po30J1s yepe3 UCTOUHUK 3 1
apomaTu3aTopa. B kauecTBe M3/enHs U3 UCXOJHOTO MarepHuasa, KOTOpOe MPesCTaBIseT co0oit
UCTOYHUK apoMaTH3aTopa, MOYKHO HCIIOIb30BaTh IPECCOBKY, H3TOTOBICHHYIO (OPMOBaHHEM
pe3aHoro tabaka WM CBEKHX JIUCThEB Tabaka, B Gopme rpanyn. Mcrounuk 31 apomaruszartopa
MOJKET OBITh BBITIOJHEH M3 pacTeHHs (HanpuMmep, MATHl WM PACTUTENbHOTO JIEKApPCTBEHHOTO
CpEe/ICTBA WJIM PAcCTeHHs ), OTIMyaronierocs ot tabaka. B ncrounuk 31 apomartuzaTopa MOXeT
ObITh BBE/ICHA TaKas apoMaTudeckas /100aBKa, KaKk MEHTOJ.

[0030] Anpo30sibHBIN MHTAATOP | MO HACTOSALIEMY BapHaHTY OCYIIECTBICHHUS MOXET
o0pa3zoBarh a’po30Jib, COJEPKANIMN apoMaTh3aTop, Onarojaps HWCTOYHHMKY 22 a’po3odi,
ncTouHuky 31 apomarmzaropa u Harpyske 21. [Ipyrumum cnoBamu, MCTOUHHMK 22 a3po30Js U
uctouHuK 31 apomaru3aTopa COCTABIISIIOT adPo30JICOOPa3yIONINI UCTOYHUK I 00pa3OBaHUs
a’po30JIs.

[0031] Adpo30i1€00pa3yroNIMii UCTOYHUK B a3PO30JIbHOM HHTAISATOpE | SBIAETCSA YacThIO,
KOTOPYIO TOJIb30BATEh MOXET 3aMEHSTh Ul MCIOJIb30BaHUA. B Buje JaHHOW 4YacTH MOXKHO

obecrieunBaTh, HaNpuUMep, OJIMH TepBbId KapTpuk 20 U oauH win Ooliee (HarpuMep, ISITh)



BTOPBIX KapTpukeit 30 B oqHOM Habope Jyis [0JIb30BaTEIIs.

[0032] Koudurypamust adpo3osieodpa3yroniero  MCTOYHHKA, KOTOPBI  MOXKHO
UCTIOJIB30BaTh B a3pO30JIBHOM HHraidarope 1, He orpaHmdeHa KoHuUrypamuei, B KOTOPOH
MCTOYHUK 22 a’3po30Jis1 U UCTOYHUK 31 apoMaTH3aTopa BBIIOIHEHBI 0-OTACIBHOCTU, U MOXKET
ObITh KOH(pUTrypaumeil, B KOTOpOH HCTOYHMK 22 a’po3oiisi U ucrouHuk 31 apomaruzaropa
chopMHpOBaHbl KaK OJHO IeJoe, KOHQHUrypamuei, B KOTopoil ucrtounuk 31 apomaruzaropa
OTCYTCTBYET, M1 UCTOYHHUK 22 a3p0o30Jisl 3aKJIH0YAeT BEILECTBO, KOTOPOE MOXKET COJEpPXKAThCS B
ucrouHuke 31 apomaruzaropa, KOH(QUIYpaLMeH, B KOTOPOH MCTOYHUK 22 adpO30Jisi COACPIKUT
MEIMIUHCKOE BEHICCTBO MJIM HYTO-TO MOJ0OHOEC BMECTO MCTOYHHMKA 31 apomMaTu3aTopa U Tak
Janee.

[0033] [lns a3po301pHOIO MHTAISATOpA |, BKIIOYAIOIMIETO B cebs adpo30s1e00pas3yrommii
WCTOYHUK, BBITIOTHCHHBIN (POpMUPOBAHHEM HEPA3bEMHO HCTOYHUKA 22 a3p030Jis U HCTOYHHKA 3 1
apoMaru3aTopa, HAMpUMEpP, MOXKHO OOCCIeUuTh OJMH Wi Oonee (Hampumep, 20)
a’p030s1e00pa3yoIMX UCTOYHUKOB B BHJIC OJJHOTO HA0Opa IS TIOITH30BATEIIS.

[0034] B xoprryce aspo30JIbHOr0 HHTANATOPA |, BKITIOYAIOIIETO B CEOst TONBKO UCTOYHUK
22 a3p030J1s1 B KAYECTBE adp030J1c00pa3yIoliero MCTOYHUKA, HAIPUMED, MOXKHO 00ECIICUUTD OJTUH
wi 6osnee (Hanpumep, 20) aspo3osieoOpa3yroliMX HCTOYHMKOB B BMJIE OJHOTO Habopa Juis
TI0JIb30BATEII.

[0035] B a»po3onpbHOM HHTAISATOPE |, BBHITOJIHEHHOM BBIIICONTUCAHHBIM 00pa3oM, Kak
1oKaszaHo crpenkoil B Ha ur. 3, Bo3ayX, BTEKAIOIMM U3 BITYCKHOTO OTBEPCTHSI (HE ITOKAa3aHHOTO
Ha deprexax), cpopmupoBaHHOro B Koprmyce 11 Ornoka mnuTaHus, IPOTEKAET Yepes3
BO3JIyXOITOABOSIIYIO 4acTh 42 M IpOTEKaeT OKoJo Harpy3ku 21 mepsoro kaprpumpka 20.
Harpy3ka 21 wucnapsier HMCTOUHUK 22 a’po30Jisi, BCOCAHHBIH M3 eMkocTH 23 ¢utmiem 24.
Adpo3onb, 00pa30BaHHBIM HCHapeHUEM, MPOTEKACT IO a’pO30JILHOMY KaHally 25 BMecCTe C
BO3/yXOM, BTEKAaIOIUM M3 BIIYCKHOIO OTBEPCTHUS, U IOJACTCS BO BTOpOM kapTpumx 30 mo
COEJTMHUTEIILHOMY TPOXoy 26b. A3po30ib, roaBaeMblii BO BTOpoi kapTpuk 30, mpoTekaeT
Yyepe3 UCTOYHUK 31 apomMaTu3aTopa U, TeM CaMbIM, JIOTIOJIHACTCS apOMaTH3aTOPOM, U TIOJIAeTCs B
WHTAJISIIIUOHHBINA KaHa 32.

[0036] B aspo3onpHOM wuHramsTope 1 TPEayCMOTpPEH Takke wu3Bemarens 45 s
MIPe/ICTaBICHUS pa3HooOpa3Hoil uHpopmarmu (cMoTpu dur. 5). M3Bemarens 45 MOXKET OBITH
BBIITOJIHEH C HCIIOJIB30BAHUEM CBETOMBITYUAIOIIETO AJICMEHTA WM MOXET OBITh BBINIOJIHEH C
UCTIOIB30BAHUEM BHOPAIIMOHHOTO DJIEMECHTA, WM MOXET OBITh BBIIOJIHEH C TIOMOIIBIO
3BYKOU3JTyHaIoUIero 3nemeHTa. M3Beniarens 45 moxkeT ObITh COUETaHUEM U3, 110 MEHBIIEH Mepe,
JIByX 9JIEMEHTOB M3 CBETOM3JIYYAlOIIMX OJIEMEHTOB, BHOPALMOHHBIX 3JEMEHTOB U
3BYKOM3JIYYAIOININX JJIEMEHTOB. M3Bemmarens 45 MOXET ObITh o0ecriedeH B JIIOOOM KOMITOHEHTE
n3 Omoka 10 mumTaHus, mepBoro Kaptpumka 20 u Broporo kaprpwmka 30; omHako, B
NPEANOYTUTENILHOM MCIIOJNHEHNUH, U3Belarens odecneunBatoT B O1oke 10 nuranus. Hanpuwmep,
30HY BOKPYT HCIIOJHHUTEIBHOTO y3J1a 14 BBINOIHAIOT ¢ BO3MOKHOCTBIO CBETOIPOIYCKaHHSI, YTOOBI
JIOTTYCKaTh CKBO3HOE IMPOXO0JKJICHUE CBETA, KOTOPBIN M3yHaeTCsl CBETOU3IYYAIOIINM 2JIEMEHTOM,

Harnpumep, ceetoauoaoM (CJI).



[0037] (QJIEKTPUYECKAS CXEMA)

Jlasiee npuBeneHO MOAPOOHOE ONMUCAHUE AJIEKTPUUECKOil cxembl Osioka 10 muTaHus co
CCBLUIKOM Ha ¢ur. 6.

biok 10 nuranus BKIIO4YAeT B CCOS, B BHUJC OCHOBHBIX KOMIIOHCHTOB, MCTOYHHK 12
nuTaHus, Jaryuk 17 Temmeparypel, nepexiodarensb 19, BeiBox 4la st paspsaku
HOJIOXKUTEIBHOTO TONIOCA AICKTPONa W BBIBOA 41b ans paspsakd OTPUIATEIBHOTO IIONIOCA
3JIEKTPOAA, KOTOPBIE COCTABIIAIOT y3esl 41 BBIBOJOB IS PaspsiiKH, BbIBOA 43a Ui 3apsaku
HOJIOXKHUTEIBHOTO TOJIOCAa 3JCKTPOJa M BBIBOA 43b s 3apsiiku OTPULIATEIBHOTO MOJIOCA
JNEKTPOAA, KOTOPBIC COCTABIISIOT y3el 43 BhIBOAOB yis 3apsaku, 610k MCU 50, 3apsanyio 1C
55, pesucropel 61 u 62, cocrodmye HU3 IIEMCHTOB, MUMEIOLUIUX BEIUYHHBI CONPOTHUBIICHHUS,
HAIPUMEp, PE3UCTUBHBIX 3JIEMEHTOB WJIM TPAH3UCTOPOB, Iiepekiodarenu 63 u 64, cocrosiiye u3
TpaH3ucTopoB, Hanpumep, nmoseBbix MOII-rpanzucropos (MOSFET) unu nogoOHbIX npuOOpoB,
U PE3UCTHUBHBIE 3JIEMEHTHI 65.

[0038] B HacrosiiieM BapuaHTE OCYILECTBIICHUS IPEJACTABIICH MPUMEP, UCIOIb3YIOLIHHI
mMukpocxemy «BQ24040DSQT» ot xommnanuu Texas Instruments Inc. B kauectse 3apsanoii [C 55;
o/iHaKo, 3apsiHas IC He orpaHuyeHa BhIILIEYNIOMAHYTON MuKpocxemoil. 3apsiiHas [IC 55 umeer
MHOXECTBO KOHTAKTHBIX IITHIPHKOB (MMEHYEMBIX Jlajiee KOHTAKTaMH), BKIIOYAIOMIAX B CeOs
BxogHoii (IN) xonrtakt (0Oo3HaueHHBIH «IN» Ha ¢ur. 6), m BeixogHoil (OUT) KoHTaKkT
(o603naueHubIit «OUT» Ha dur. 6), koutakt TS (o6o3naueHHbIN «TS» Ha dur. 6), konraktT #CHG
(0o603naueHHblt «#CHG» Ha ur. 6) u xontakT EP (0003nauenssiil «kEP» Ha ¢ur. 6), B kauecTBe
KOHTAKTOB JUUISl DJICKTPUYECKOTO COCIMHCHHS C BHCINHUMH KoMIoHeHTamu. OJHaKo, cieayeT
OTMETHTb, YTO B HACTOSIIIEM BapHaHTE OCYIIECTBICHUS OMUCAHbI TOJHKO OCHOBHBIC KOHTAKThI U3
KOHTAaKTOB, KOTOpbIE UMetoTces B 3apsaHoi IC 55.

[0039] Kpome TOoro, B HacTOAIIEM BapHaHTE OCYIIECTBJICHUS TIPEACTABICH IpPHUMED,
ucnoap3ytomuii mukpocxemy «PIC16F18346» ot xommanuu Microchip Technology Inc. B
kauectBe 65oka MCU 50; ognaxo, 6ok MCU He orpaHuveH BbIIICYTIOMSHYTOH MHUKPOCXEMOH.
brok MCU 50 umeer MMeeT MHOXKECTBO KOHTAKTOB, BKJIIOHUAIONIMX B ceOd KoHTAakT Vdd
(0o6o3HaueHHBIH «Vdd» Ha dur. 6), koHTakT RA4 (0003Ha4YeHHbIH «RA4» Ha ¢ur. 6), KOHTAKT
#RC3 (o0o3naueHHbI «#RC3» Ha dur. 6), konrakT #RC4 (0o003HaueHHbIl «#RC4» Ha dur. 6),
koHTakT #RCS5 (0003HaueHHbI «#RC5» Ha ¢ur. 6), kontakT RB7 (0603HauenHb1it «KRB7» Ha ¢wur.
6), u koHtakT EP (0603HauenHsblil «EP” Ha Qur. 6), B KauecTBE KOHTAKTOB ISl JIEKTPUUYECKOTO
COCJIMHEHUS C BHEITHUMH KoMIToHeHTamu. OtHaKo, it should be noted that B HacTosiiem BapuanTe
OCYIIECTBIICHHS CJIEAYET OTMETHTh, YTO B HACTOSIIEM BAapPHAHTE OCYIIECTBIICHHUS OIMCAHBI
TOJIKO OCHOBHBIC KOHTAKThl U3 KOHTAKTOB, KOTOpBIC uMeroTcs B 61oke MCU 50.

[0040] IN-konTakT 3apsaaHoi IC 55 sBnseTcs BBOJIOM ISl DJHEPTUH, KOTOpas MOAACTCS U3
y3i1a 43 BBIBOAOB /Ul 3apsiikM (DHEPrus /Ul BbLIAYM JHEPruu uid 3apsiiku). IN-KoHTakT
sapsanuoit IC 55 coenuneH ¢ BHIBOJIOM 43a /1715 3apsI/IKH TIOJIOKUTEIIBHOTO TTOTFOCA JJIEKTPO/IA.

[0041] OUT-xonTtakT 3apsaauoit IC 55 saBnsgercss BHIBOAOM ISl DHEPTUU JUISL 3apSKHU,
BhiiaBaeMoit 3apsanuoit IC 55. K OUT-konrakty 3apsanoit IC 55 moacoeauusercs nuaus 60V

ncTouHuKa nutanud. JlanHas nmuaus 60V HCTOYHMKA MUTAaHUS COCAMHEHA ¢ BBIBOJIOM 4la s



pa3psAKy [OJIOXKHUTEIBHOTO M0JII0CA IIEKTPOA Yepes Nnepexkirodarens 19.

[0042] Kontakr EP 3apsanoit IC 55 sisercs 3azemunstronum BbiBogom. Konrtakr EP
sapsinnoi IC 55 coepmuen ¢ simuueit 60E 3azemiieHusi, Kotopas COCOUHSCT BBIBOX 43b mmus
3apsiiKM OTPHILIATEJILHOTO MOJIIOCA 3JIeKTposa M BbIBOX 41b uis paspsaxu OTpULIATEILHOTO
I10JIFOCA DJIEKTPOJA.

[0043] Kontakt #CHG 3apsinnoit IC 55 sBasiercst i Bbiaaun MHQGOPMAHY O COCTOSIHUH
3apsAKy, 1TOKA3bIBAIOLICH, YTO 3apsA[Ka BBIOJIHACTCA, 3apA/Ka IIPHUOCTAHOBIICHA, WIK 3apsiKa
3akonuena. Konrakr #CHG 3apsanoit IC 55 coenunen ¢ konrakrom #RCS 6:10xka MCU 50.

[0044] Konrtaktr TS 3apsanoit IC 55 sBisieTcs BBIBOJAOM Ui BBIJAYM 3HAYCHUS
HAIPSDKEHUSI, KOTOPOE IOJAETCS Ha PE3UCTOpP, KOTOPBIM IMMOACOSAMHEH K JIaHHOMY BBIBO.Y,
(3HaUCHUsI HAIPSDKEHUS B 3aBUCUMOCTH OT BEJIMYUHBI COIPOTHBIICHUS COOTBETCTBYIOIIEIO
pesucrtopa). Ilo 3HaueHMIO HaNpPSDKEHUs, 110JaBa€MOMY Ha KOHTakT TS, MOXHO OIpeneiuTh
BEJIMUMHY COIPOTUBIICHUSI PE3UCTOPA, KOTOPBIN IOJCOCAMHEH K KOHTakty TS (MHauye rosops,
TEMIIEPATypy COOTBETCTBYIOLIEro pesucropa). Korma B KayecTBE pe3ucTopa, KOTOPBIN
MI0JICOE/IMHEH K KOHTakTy TS, mnpuMeHsieTcss TEPMUCTOp, TEMIIEpaTypy pE3UCTOpa, KOTOPHIi
T10JICOE/IMHEH K KOHTAaKTy T'S, MOXHO OITpe/lesIsATh 110 3HAUCHHIO HAIIPSDKEHUS, 110/1aBaéMOMY Ha
KOHTakT TS.

[0045] 3apsguas IC 55 BemonHseT (YHKINIO YIPABICHUS 3apsSAHBIM HAINPSHKEHUCM,
nojiexxkauM  BbiBojly ¢ OUT-koHTakTa, Ha OCHOBaHMM 3HA4YEHMsI HANPSIKEHUS, KOTOPOE
nojiaercs Ha KoHTakT TS. B wactHocTH, 3apsanas IC 55 BelaaeT nepBoe 3apsqHOe HAPSDKEHUE C
OUT-koHTaKTa B ciy4ae, KOrja TeMIeparypa, OCHOBaHHAsl Ha 3HAUCHUM HalpsOKEHUs, KOTOPOe
nojaercss Ha KoHTakT TS, umeer 3HaueHue Hmke nopora THI1, u BbigaeT BTOpOE 3apsiiHOE
HANPSDKEHUE HUKE, YeM IIEPBOE 3apsi/IHOE HAIpsLKEHUE, B CiIydae, KOrja Temieparypa UMeeT
3HaueHue He Hike mopora TH1 u Hmxke nopora TH2, u BeInosHsSET ynpapieHHe, 4TOObI HE
JIOITyCKaTh BbIBO/IA 3apsiiHOro HarpspkeHus ¢ OUT-koHTakTa, T.€. IPUOCTAaHABINBATH 3apsIKy, B
ciydae, KOorjia TeMreparypa umeet 3HadueHune He Hrke ropora TH2. TTopor TH1 paBeH, Hanpumep,
45°C, n nopor TH2 pasen, nanpumep, 60°C.

[0046] 3naueHue HaNps KEHHUs] PE3UCTOpa, KOTOPBIM IOJCOENMHEH K KOHTakTy TS, B
ciydae, Korjia TeMIiepaTypa pe3ucTopa craHoBUTcs paBHoi opory TH1, o6o3nagaercss Vmax, u
3HA4YEHHE HANPSHKEHUS PE3UCTOpa, KOTOPBIM TOJICOeTUHEH K KOHTakTy TS, B ciydae, koraa
TeMIeparypa pe3ucropa craHoBuTcs pasHoil nopory TH2, o6o3nauaercs Vmin. B ciydae, korna
pe3ucTop, KOTOphIH mojcoeauHeH K KoHTakty TS, sBasercs NTC-tepmucropom, Korja
TeMIepaTrypa pe3ucTopa [OBBIIIAETCS, BEJHMYHMHA COIMPOTUBJICHHUS PE3UCTOpa CHUXKAETCH.
[TosToMy ycTanaBnmBaeTcs COOTHOIIeHHEe Vmax > Vmin. Jlauusni ¢dakt cneayer orMeTuth. C
YUETOM BBIIIEYOMSHYTOrO onucanus, 3apaaHas IC 55 BbljaeT BTopoe 3aps/HOE HAMpPsSKEHUE C
OUT-koHTakTa B ciiydae, KOIja 3HA4YEHWE HAIpSKCHUSA, KOTOPOE IOJIaeTCsl Ha KOHTAakT TS,
COZIEPXKUTCSA B MPEABAPUTEIBHO 33JAHHOM JMANa3oHE OT BhIIIE Vmin JO HE BblIlE Vmax, u
BBIJIacT NepBoe 3apsaaHoe HanpskeHne ¢ OUT-KoHTakTa B ¢iaydae, KOI/la 3Ha4eHUE HaNpsKeHHUs,
KOTOpO€ IojiaeTcsi Ha KOHTakT TS, mpeBbiliaeT Vmax, ¥ NpuoCcTaHaBIMBaET 3aps/IKy B cilydae,

KOI'/ia 3HAYCHHUE HAMPSHKSHUsI, KOTOPOE MOJaeTcsl Ha KOHTAKT TS, Huke Vmin.



[0047] C xonraktoM TS 3apsamgnoit IC 55 mo HacrosimieMy BapuaHTy OCYIIECTBICHMSI
COCIMHEH OIWH KoHel pesucrtopa 61. lpyroit koneu pesucropa 61 coenunen ¢ imnueit 60E
3azemuienust. K konrtakry TS 3apsanoii IC 55 npucoenmues Takke OQUH KOHEL IIEPEKII0YaTENs
63. C apyruM KOHLIOM IiepeKirodaress 63 CoequHEH TaKKe OUH KOHell pesuctopa 62. [Ipyroi
KOHEI[ pe3uctopa 62 coenuueH ¢ auauei 60E 3azemuenus.

[0048] Kaxngpsiit u3 pesuctopa 61 u pesucropa 62 mMMeer NpPeABAPUTEIBHO 3aJaHHYIO
IIOCTOSIHHYIO BEJIMYMHY conporuBieHus. Pesucrop 61 u mocienoBarenbHas Lenb U3
nepexinouatens 63 u pezucropa 62 nojcoeauHeHs! K KonTakTy TS mapamiensHo. [loatomy, korma
nepekioyaTenb 63 BBIKIIOYCH (HAXOAUTCS B HEMPOBOJAILIEM COCTOSHHH), HAa KOHTAKT TS
110/1aeTCsl 3HaUYeHue HatpspkeHus V1, koTopoe co3iaercst Ha pe3suctope 61 TOKOM, POTEKaIOIIUM
¢ konrtakra TS B pe3ucrop 61.

[0049] 3nauenue HanpsokeHMsT V1 HpUHMMAET IIOCTOSHHOE 3HAYEHHE, IIOCKOJIbKY
BEJIMYMHA COIPOTHBIIEHUS pe3ucropa 61 wuMeer MOCTOSIHHOE 3HadeHue. BenuuuHy
COTIPOTUBIICHUST pe3ucTopa 61 ycraHaBiIMBaKOT 3apaHee C TaKUM pPacieToM, YTOObI 3HAUCHHE
HanpspkeHust V1 TIpUHUMANO IMPOU3BOJIIEHOC 3HAYCHHWE B BBIMICYIIOMSHYTOM OXBaTHIBACMOM
auarazoHe (OT BeIIE Vmin jo HE Beme Vmax). Bennmuwny comportuBieHusi pesucrtopa 61
JKEJlaTeIbHO yCTaHABIMBATh 3apaHee ¢ TaKUM PAcUETOM, 4TOOBI, KOTJa MEJMAHHOE 3HauCHUE
IIPE/IBAPUTEIBLHO 3a/IaHHOrO JHara3oHa paBHO VC, 3HaueHUE HanpsbkeHus V1 npuHUMaIo
3HaueHue Ompke K Vmax, yeM K Vc. B nanHOM ciiydae, Jake €CiM 3Hau€HUE HalpsDHKEHUS,
KOTOpOE 1mo/iaeTcs Ha KOHTAKT T'S, u3mMeHsiercs u3-3a myma Wi olIMO0K, MOKHO IOJICPKUBATh
3apsAKy HcrouyHuMka 12 nurtanus or 3apsgaHoi IC 550 Kak omnmcaHo Bellie, BEIMUUHY
COIIPOTHUBIICHUS Pe3UCTOpa 61 yCcTaHABIMBAIOT C TAKMM PacueTOM, YTOOBI 3HAUECHUE HATIPSKCHMUSI
V1 npunumano 3HauyeHHE JUIS BBIBOJA BTOpOro 3apsaHoro HampsbkeHus ¢ OUT-konTakra
sapsiiHoif IC 55. B yacTHOCTH, BelTMYMHA CONIPOTHBIICHUS pe3uctopa 61 pasHa 4,7 kOwm.

[0050] Kpome TOro, BeIMUUHY CONPOTUBICHUS pe3ucTopa 62 yCTaHABIUBAIOT PABHBIM
3HAYEHHUIO, JIOCTATOYHO MEHBIIEMY, €M BEJIMYHMHA COIMPOTHBIECHUs pe3uctopa 61. [losTomy,
Korja mepewiouatens 63 BKIIOYEH (HAaXOAMTCS B TPOBOJAIIEM COCTOSHMM), TOK
IIPEJITOYTUTENBHO NTPOTEKAET ¢ KoHTakTa TS B pesuctop 62, u Ha KOHTAKT TS nojaercs 3HaYCHHE
HanpspKeHust V2, KOTopoe CO3/1aeTcsl Ha pe3ncTope 62 TOKOM.

[0051] lanHOe 3HaUeHUE HAMPSHKEHUST V2 IPUHUMAET IOCTOSIHHOE 3HAY€HUE, TTOCKOJIBKY
BEJIMYMHA COMPOTHBICHUA pe3ucropa 62 uMeeT T[OCTOSHHOE 3HadeHue. Bemuuuny
COTIPOTUBIICHUSI pe3ucTopa 62 yCTaHaBIMBAIOT 3apaHee ¢ TaKUM pacdeToM, YTOOBI 3Ha4YCHHE
HanpspkeHust V2 mpUHMMAio TPOM3BOJILHOE 3HadeHMe HMKe Vmin. Kak omucaHo BbllE,
BEJTHUMHY COTMPOTHURICHUS pe3ucTopa 62 yCTaHABIMBAKOT 3apaHee ¢ TaKUM PAcCueTOM, YTOOBI
3HAYCHUE HAMpPSOKEHUs V2 TMPUHHMANO 3HAUCHHWE JUIS NMMPUOCTAHOBKH 3apSAJIKM MCTOYHMKA 12
nutaHus ot 3apsaaHoi IC 55.

[0052] Onnaxo, pe3uctop 62 He 00sA3aTENCH U MOXKET ObITh MCKIIOUeH. MHaue roBops,
JIPYTOif KOHEII MepeKIIoyarens 63 MOKHO COCIMHUTh Hanpamyto ¢ nuHuei 60E 3azemiienus. B
JJAHHOM CJIydae, Korja TepexiarovaTenb 63 BkIoueH, KOHTakT TS 3a3zemiieH. CreqoBaTesbHO,

3HAUCHUE HAMPSHKEHMS, MOJJISXKAIIEro 1ojladye Ha KOHTAKT TS, MOXHO c/efaTh HIDKE Vmin.



[ToaTOoMY, BKIIOUEHHEM TEPEKITIoUaTeNst 63 MOXKHO HPEKPaTUTh 3apsSAKy UCTOYHHMKA 12 muTaHus
ot 3apsanoit IC 55. Kpome Toro, nyremM UCKIIOUEHUS pe3uctopa 62 MOXKHO CHU3UTh CTOUMOCTD U
BEC.

[0053] [TonoxXuTeabHbIM MOMIOC MIEKTPOJA UCTOUYHMKA 12 NMUTaHUS COSIUHEH C JIMHUEH
60V ucTrouyHrKa TUTAHUS, U OTPULIATEIIBHEIN [TOJIIOC JIEKTPO1a UCTOYHUKA |2 MUTaHUs COCIMHCH
¢ Jymnuen 60E 3azemienus. IlodTOoMy, MCTOUYHHMK NHTaHMS MOXKET 3apsDKATbCA 3apsSAHBIM
HanpsbkeHueM, BblgaBaeMbiM ¢ OUT-kxonrakra 3apspuoit IC 55 B smuuio 60V ucrounuka
MTUTAHUS.

[0054] KonrtaxT Vdd 610ka MCU 50 siBiisseTcst BBIBOJIOM HCTOYHUKA ITATAHUS U COCAUHCH
¢ smauei 60V uCTOYHUKA MUTAHUS.

[0055] Konrakt EP 6Gmoxka MCU 50 sBisieTcst 3a3¢MIISIIOIIMM BBIBOJOM M COCIMHCH C
nunuen 60E 3azemnenust.

[0056] KonTtakt RA4 6moxka MCU 50 mofCcOe/IMHEH K TEPCKIIOYATei0 63 U CIyKUT
BBIBOJIOM JUJIs1 BBITIOJTHEHUS YITPABJICHHS IO BKJITIOUCHHUIO U BBIKJIFOUCHHIO TIEPEKITIOYaTesis 63.

[0057] Kontakt RB7 6smoka MCU 50 moacoeauueH k mnepexmodareio 19 u cmyxur
BBIBOJIOM J1JIs1 BBITIOJTHEHUSI YITPABJICHUS TI0 BKJIIOUCHHUIO U BBIKJIIOUCHUIO TIepeKitouaTess 19.

[0058] Konrtaxt #RC5 65m0oxa MCU 50 ciy>uT BbIBOJIOM /Il IPUEMA COCTOSTHUS 3apsi/IKU
3apsjnoit IC 55 ¢ xontakra #CHG 3apsianoii IC 55.

[0059] Konrtakt #RC4 6mmoka MCU 50 nojcoelMHEeH K NEpeKyoyaTenio 64 u Ciyxur
BBIBOJIOM JUIsI BBIIMIOJHEHUS YIPABIICHUS 10 BIJTIOUCHUIO M BBIKJIIOUEHUIO TEpeKiodarens 64.
Onun xoHen nepekitodarens 64 coeauHeH ¢ juHued 60V McTOUYHMKA MUTAHUS, U €0 JAPYrou
KOHEI[ COCJIMHEH C OJJHUM KOHIIOM PE3UCTHBHBIX NIEMEHTOB 65. [[pyroil KOoHeEIl pe3MCTUBHBIX
2yieMeHTOB 65 coenuHeH ¢ oxHMM KoHIOM NTC-tepmucropa, obpasyromero paruux 17
temneparypol. Jpyroit konerr NTC-repmucropa, oOpasyiomiero maTdauk 17 Ttemrieparypsl,
coenuHeH ¢ nuHuen 60E 3azemnenust.

[0060] KonrakT #RC3 65moxa MCU 50 city>kuT BBIBOJIOM [Tl OIIPE/ICICHUS TEMIIEPATyPhI
uctounuka 12 murtanus. Konrakr #RC3 Gmoka MCU 50 mpucoeaMHEH K TOUKE COCTUHCHHS
PE3UCTUBHBIX 2JIEMEHTOB 65 ¢ naTunkoM 17 Temmneparypsl.

[0061] Kornma mepexmiouatens 64 BKIIOYEH (HAXOJUTCS B TPOBOSIIEM COCTOSIHUH),
HanpsokeHue B JUHUM 60V UCTOYHWKA TMHTAHUS ACITUTCS PE3UCTUBHBIMH DJICMEHTAMHU 605 W
JaT4nkoM 17 Temmeparypsl, U 3HA4YCHHUE HAIPSDKEHUs, KOTOPOE Mpuiaraercs K JaTduky 17
TeMriepatypsl, mojaercs Ha KoHTakT #RC3 6moxa MCU 50. briok MCU 50 BemonHseT QyHKINIO
TIOJTYYEHUS TEMIICPATyPhl HCTOYHUKA 12 MUTAHUS Ha OCHOBAHWH 3HAYCHIS HANIPSDKEHUS, KOTOPOE
nogaercs: Ha KOHTakT #RC3, Kak MOSICHAETCS HUXKE.

[0062] Mexay Tem, Kor/ia IepeKIroYaTesib 64 BBHIKIIIOUCH (HAXOIUTCS B HEMTPOBOIAIIEM
COCTOSIHUM), Ha AaTuuK 17 TeMiepaTypsl He nojaercs HanpsokeHus. Crie1oBaTesbHO, B JAHHOM
cinydae, 6ok MCU 50 mepekitodaercss B COCTOSHUE, B KOTOPOM OH HE MOXKET TOJy4aTh
TeMIepaTypy UCTOYHUKA 12 nuTanus.

[0063] Ilepexmrouatens 19 coCTOUT M3 TOJNYIIPOBOJHUKOBOTO JJIEMEHTA, HAIpUMeEp,

nosieeoro MOII-tpansuctopa (MOSFET) u BritowaeTcss U BBIKIHOYAECTCS C YIIPaBICHUEM OT



onoxa MCU 50.

[0064] B »snexrtpuueckoit cxeme Onoka 10 nuraHus, npencraBieHHOM Ha ¢ur. 6,
nepekioyaTenb 19 odecnedeH MekIy IOJOKUTEIBHBIM IONIOCOM 3JIEKTPOJa HUCTOYHMKA 12
IIUTAHUS U BBIBOAJV 4la Ais paspsiky MOJOKHTEIBHOTO 110J1I0Ca J1eKTpoaa. Bmecto nanuoro,
TaK Ha3bIBaEMOI'0, THIIA YIPABJICHUA 10 IUIIOCY, NIEpeKiIoyaTesnb 19 Moxer ObITh 3JIEMEHTOM
YIpaBICHUS 110 MHHYCy, KOTOpBIH oOecniedeH Mexay BbuiBogoM 41b mnsa  paspsaaxu
OTPULIATEJIBHOTO IOJIOCA NIEKTPOJa M OTPULIATEIbHBIM II0JIIOCOM IEKTPOAAa MCTOYHMKA 12
TUTAHUS.

[0065] (Bioxk MCU)

Jauee npuseneHo noapodHoe onucanue kouduryparmu 6;10ka MCU 50.

Kak nokazano ua ¢wur. 5, 6:10k MCU 50 Bximouaet B ce0st 6110k 51 onpeaesienus 3amnpoca
Ha oOpa3oBaHue a’p0o30Iis1, OJIOK 52 yhnpaBicHHS 3apsSAKoH, 670K 53 ympaBiCHHS MUTAHHEM U
6510k 54 ynpaBiieHUs U3BEILICHUEM B KaUueCTBE (PYHKIIMOHAJILHBIX OJIOKOB, KOTOPHIE PEAIU3YIOTCS
IIPOLIECCOPOM ITIPH BBITTOJIHEHUU IIpOrpamMMmsl, Xpansiueics B ROM.

[0066] brok 51 ompejpenenus 3ampoca Ha 00pa30BaHUE adPO30JIs OMPEACIISCT 3apoc Ha
00pazoBaHHE a’p030JIs M0 BBIXOJHOMY CUTHaNY narduka 15 Bipoxa. [Jlatuuk 15 Boxa BBITOITHEH
C BO3MOXXHOCTBIO BBIJAuM 3HAUCHUS] U3MEHEHMA JlaBjeHUs B Osoke 10 nuTaHusi (BHyTPEHHETO
JIaBJICHUSI), BBI3IBAEMOI'O BJIOXOM MOJIB30BATENS Yepe3 MHraAIMOHHBIA kaHan 32. latuuk 15
BJI0XA SIBJIICTCS, HAIIPUMED, JATYMKOM JIaBJICHUS JUIsl BBIBO/IA BBIXOJHOIO 3HAYEHUS (HaIpuMep,
3HAYCHUS HAIIPSKCHMSI UJTM 3HAYECHUS TOKAa) B COOTBETCTBUU C BHYTPEHHUM JIaBJIEHUEM, KOTOPOE
U3MEHSAETCSl B 3aBUCHUMOCTH OT CKOPOCTH IOTOKA BO3/1yXa, KOTOPBIH BCAaCBIBAETCS U3 BILYCKHOTO
OTBEpCTHS (HE IIOKa3aHHOI'O HA YEPTE)KaxX) B HAlPABICHUM HMHTaJLIMOHHOrO KaHama 32, (T.e.
BTATMBAIOIIETO JCHCTBUS mosb3oBarens). Maruumk 15 Bmoxa MoxkeT OBITH BBIINOJIHEH C
UCII0JIb30BaHUEM €EMKOCTHOTO MUKPO(OHA MK TI0JI0OHOTO YCTPOHCTBA.

[0067] baok 53 ympaBieHHS NMUTAaHUEM YIPABJSIET pa3psAKoN MCTOYHMKa 12 nmuTaHus
yepes y3ema 41 BHIBOJOB JUISl pa3psiIKM MIOCPEICTBOM BKITIOUCHUS U BBIKITIOUCHHS TIEPEKITIOATENS
19, ecnu Gnok S1 ompeneneHus 3ampoca Ha oOpa3oBaHHE a’pO30Jisl OMPEENIeT 3arpoc Ha
o0Opa3oBaHUE a3pO30JIsl.

[0068] briok 53 ympaBiieHHs TUTAHUEM BBITOIHSET YIIPABICHUEM TaK, YTOOBI KOJMYECTBO
a’po30Ji, KOTOpoe oOpa3yercsl HCIapeHUEeM HMCTOYHHKA a’po30Jisl MOCPEJCTBOM Harpys3ku 21,
HAXOJMJIOCh B HCKOMOM /Mala3oHe, T.e. TaKUM o0pa3oM, 4YTOOBl SHEPrusi WM KOJHYECTBO
JHEPTHUH, KOTOpas(o€) IMOJacTCss W3 UCTOYHWMKA 12 mutaHus B Harpy3ky 21, HaXonunoch B
IIpe/IBApUTEIBHO 3a/[aHHOM AMana3oHe. B vactHocTH, 610K 53 ynpaBieHus NTUTaHUEM YTIPaBIsIeT
BKJIFOYCHHEM W BBIKJIIOUCHHEM Tepexitouarens 19, manpumep, merogom UM (mmpoTtHO-
UMITYJIbCHOM MOJIYJNIAIMH). B KaduecTBe albTepHATHUREL, OJIOK 53 yrpaBieHUS MUTAHUEM MOXKET
VIPaBISATh BKIIOYCHHEM U BBIKIIOUCHHEM Tnepekmouarens 19 merogom UMM (wacToTHO-
UMITYJIbCHOM MOJIYJISIINHN).

[0069] Tlocne Toro, kak HauMHAETCA TOjlaya PHEPrUuM B Harpysky 21 s oOpa3oBaHus
a’po30Iid, €U MPOXOAUT MPEABAPUTEILHO 3aJaHHBIN Mepuos, 010K 53 ynpaBieHHs NUTaHUEM

MPUOCTAHABIMBACT MOJA4y DHEPruM M3 HCTOUHMKA 12 muraHus B Harpysky 21. Jpyrumu



CJIOBaMH, Jlake MPU TOM, YTO I0JIb30BaTeNb (PaKTUUECKU BBIOIHAET BTATUBaIOLIee JeiicTBHE,
€CIIM TIePUOJ 3aTSDKKHM IPEBBIIIACT HEKOTOPBIM Iepuoi, To OJIOK 53 yrpaBieHHs MUTaHUEM
[IPUOCTaHABJIMBACT 110Jady PHEPruM M3 MCTO4YHMKA 12 nuranusa B Harpy3ky 21. Hexoropsrii
[IEPUOJ, YCTAHABIIMBACTCS JJIs1 UCKIIIOUCHHSI BAPUALIMH IEPUOIA 3aTSKKU IIOJIb30BATEISL.

[0070] Bmaromapst ynpaBieHHIO OJIOKOM 53 yIpaBileHUs NHUTaHHEM, TOK, KOTOPBIM
[IPOTEKAET B Harpyske 21 B TedyeHUE OAHOTO BTATMBAIOLIETO ACHCTBUS, UMEET, 110 CYLIECTBY,
IIOCTOSIHHOE 3HAYEHHUE, KOTOPOE ONPEACIIAETCS B 3aBUCMMOCTH OT, IO CYIIECTBY, IIOCTOSIHHOTO
3 PEKTUBHOTO HANIPSDKEHHSI, KOTOPOE NoJaeTcst Ha Harpy3ky 21 nocpeacrsom LIIMM, u Bennann
coIpoTuBIiieHuUs y371a 41 BIBOOB [yIst pa3psiiku U Harpy3ku 21. B aspozonsHoM unraisitope 1 o
HACTOSALEMY BAapUAHTY OCYIIECTBIICHHS, KOIZA I[10JIb30BAaTEdb BIBIXACT a3po30ib C
UCIIOJB30BaHUEM OJHOIO HEIOJIb30BAHHOTO BTOporo kaprpuixka 30, cymMMmapHOe Bpewms, B
TE€YEHHUE KOTOPOTO SHEPTUsi MOXKET I10JaBaThCs B HArpy3ky 21, KoHTposupyeTcs B Ipezene jo,
Makcumy™m, Hampumep, 120 cexyna. CreoBaTreiibHO, MOXHO 3a0JIarOBPEMCHHO TIOJIYYHTH
MakCHMaJbHOE  KOJIMYECTBO  JHEPIHM, HEOOXOIUMOE Ui  OIYCTOLICHHS  (IIOJIHOTO
WCITIOJI30BAHNUs) OJIHOTO BTOPOro KapTpuka 30.

[0071] Brok 54 ympasicHusI U3BEHICHUEM YITPABIISICT M3BemIaresieM 45 TakuMm o0pazoM,
yTOOBI W3BEHIaTeNlb NPEIOCTaBIsul  pa3zHoobOpaszuyro uHpopmanuio. Hanpumep, Omok 54
yIpaBJICHUs WM3BELICHUEM YIIpaBisieT W3BeliaresneM 45 B OTBET Ha ONPE/CIICHUE CpPOKa JUIs
3aMeHbl BTOporo kapTpuaka 30 TakuM o0pa3oM, 4TOOBI M3BEIATENb YBEAOMMUJ, YTO I1Opa
3aMeHUTh BrOopoil kapTpumxk 30. biok 54 ynpapiieHus: M3BEIIEHUEM OIPEIEISIET U U3BEILAET O
CPOKE JUIs 3aMEHbI BTOPOTO KapTpuka 30 110 COBOKYITHOMY YMCITY BTATMBAIOIINX ACHCTBUN WU
CYMMapHOMY BPEMEHHU, B TEUEHHE KOTOPOT'O dHEPIus 110/1aBajgach B HArpy3ky 21, coxpansemomy
B ntamATy 18. biiok 54 ynpaBieHHs W3BEIEHUEM HE OIPAHUYCH YBEAOMIICHHEM O HACTYIJICHUM
CpOKa 3aMEHbl BTOPOro Kaprpujka 30 M MOXKET yBEeJOMIIATH O HACTYIUICHHM CPOKA 3aMECHBI
nieporo kaprpuaka 20, cpoka 3aMEeHBI UCTOYHUKA 12 MuTaHUs, CPOKa 3apsSKU UCTOUYHUKA 12
MTUTaHMS U TaK Jajiee.

[0072] B cocTosiHMM, B KOTOPOM YCTAaHOBJICH OJIUH HEIMOJb30BaHHBIN BTOPOH KapTpU/DK
30, ecny BBITIONHSACTCS MPEABAPUTEIHLHO 33JaHHOE YMCIIO BTATHUBAIOIUX JCHCTBUM, WM €CIIH
CyMMapHO€ BpeMsi, B TE€UEHHE KOTOpPOro JHEPrus IojaBanach B Harpy3ky 21 B pesynbrare
BTATHBAIOIINX JICUCTBUM, JIOCTUTACT MPEABAPUTEILHO 33JaHHOTO 3HaudeHus (Harnpumep, 120
CeKyH), OJIoK 54 ympaBiieHHS U3BCIICHUEM OTIPEJICNISIET, YTO BTOPOH KapTpu K 30 CTaHOBHUTCS
TIOJIHOCTHIO MCTIONIB30BAHHBIM (T.€. OCTATOYHOE KOJIMYECTBO PaBHO HYJIIO, UM BTOPOH KapTPUIK
OITYCTOIIAETCsI), U YBEIOMJISIET O HACTYIJICHUM CPOKa 3aMEHBI BTOPOTro kapTpuaxka 30.

[0073] Kpowme ToTr0, B Clly4ae OnpeieSICHUs, 9YTO BCE BTOPbIE KapTpu/ku 30, BKITFOUCHHBIC
B OJWH HAOOp, MOJHOCTHIO H3PACXO/]OBAHBI, OJIOK 54 yIpaBiCHUS W3BEUICHUEM MOXKET
OTIPEJICTINTh, YTO OJIMH TIEPBBIM KapTpu K 20, BKIIOUCHHBIN B €IMHCTBEHHBIN HA00D, MOTHOCTHIO
u3pacxofioBaH (T.€. OCTaTOYHOE KOJMYECTBO PABHO HYJKO, WM TEpPBbI  KapTPULK
OITYCTOIIAETCsI), U YBEIOMHUTbH O HACTYIUICHUH CPOKa 3aMEHbI IepBoro kaprpuaxa 20.

[0074] byiok 52 ynpaBiieHus 3apsiAKOH MOTy4daeT TEMIIEpaTypy UCTOUHMKA 12 MUTaHuA Ha

OCHOBaHUM 3HAYECHMsI HAIPSDKEHMsI, KOTOopoe mnopaeTrcs Ha KoHTakT #RC3, u ympasaser



BKJIIOYCHHEM M BBIKJIIOYCHHMEM IIepeKirodatesiss 63, ¢ ylpaBleHHEM, TEM CaMbIM 3apsiIHBIM
HaIpsDKEHUEM, TIOUIekKAIUM T10/1a4e Ha UCTOYHHK 12 muTaHus.

[0075] (OITEPALIMA 3APAJAKU UCTOYHUKA ITMTAHU )

Jlaslee mpuBeneHO OMUCaHUE palOThl a’pO30JBHOTO HHraisTopa 1, WMEIOIIEro
BBIILICOMCAHHYIO KOH(PUTYPALIHIO, B IIPOLIECCE 3apa/IKH UCTOUHUKA 12 nMuTaHus.

Ecimu k y3iry 43 BBIBOIOB Ul 3apsKU I1OACOCIMHEH KaOeib JUIsl 3apsiiKM, U JaHHBIN
Kalesb s 3apsAAKd MOJACOCAMHSAIOT K BHEUTHEMY HMCTOYHUKY NUTaHus, T0 ¢ BbiBoga #CHG
sapsinnoii IC 55 na BeiBox #RCS 6510ka MCU 50 nogaercst curnan Havaina 3apsakd. Kpome toro,
B COCTOSIHMM IIEPE]] TEM, KaK CUTHAJI Hayasa 3apsiaku nogaercs Ha kKoHTakT #RCS5 6i1okxa MCU 50,
nepeksouaTenb 63 u mnepeximovaresb 64 SBISIIOTCS BBIKIIOYCHHBIMH. [Haue roBops, eciu
3apsjKa HauumHaeTcsi, To Ha KoHTakt TS 3apsyanoit IC 55 nmomaercs 3nadenue HampspkeHus V1
COOTBETCTBEHHO BEJIMUMHE COIPOTHBICHHS pe3ucTtopa 61, u uctounuk 12 nuraHus 3apsxKaercs
BTOPBIM 3aPSTHBIM HAIIPSDKCHUCM.

[0076] TTocne Toro, KaKk CHTHANI HavYaia 3apsaKy rnojgactcs Ha KoHTakT #RCS 6ioka MCU
50, 650k MCU 50 perymsipHO ToJIydaeT TeMIieparypy ucrounuka 12 nmuranus. B gactHOCTH, OJI0K
MCU 50 BopImonHAET TpHEM TEMMEpaTypbl HWCTOYHMKA 12 THMTaHUsS 3a [WKI, Oosee
MIPOJIOJLKATEIBHBIN, YeM Kpatdyaiimil nuki yrpasieHnus o6moka MCU 50 (T.e. ¢ yacToTol HUXKE
MaKkCHUMaJbHON pabouell 4acTOThl OJI0Ka MUTaHMS, UHAa4Ye TOBOpPs, ¢ padoueit TAKTOBOM 4acTOTOM
HIDKE MaKCUMaJIbHOM paboueit TakToBOM wacToThl). Korga mOJXOIUT MOMEHT HOJYYCHHUS
temneparypsl uctouHuka 12 nuranus, 6ok MCU 50 Brinrodaet nepexiodatens 64 u nonydaer
temneparypy Tbatt ucrounuka 12 nuranus 1o 3HAYEHHIO HAIPSDKEHUSA, KOTOPOE IOJIAETCsl Ha
koHTakT #RC3, 1 BBIKIIIOUACT nepeKioyaresn 64.

[0077] 3atem, 6stoxk MCU 50 ompenesnser, UMEET JIM WIK HET MOJIy4EHHAasl TeMIlepaTrypa
Tbatt 3HaueHne HIDKe BhIIEyTOMsiHyTOTO TTopora TH2, u eciiu Temnieparypa Tbatt oka3siBaeTcs
Hiwke nopora TH2, To 6ok MCU oxujaer ciae/1yromero MOMEHTa rojrydeHus remieparypsl. [pu
aTOM, eciiu Temreparypa Tbatt mmeer 3HaueHue He HMxke mopora TH2, to 6mox MCU 50
BBITIOJHSIET YIPABJICHUE IS BKIIOUCHUS Tepekioyarens 63. B COOTBETCTBUU C JIaHHBIM
VIIPABIISIFONTAM BO3/ICCTBUEM, HAa KOHTAKT TS 3apsanuoii IC 55 nonaercs 3HaueHNE HATTPSHKCHUS
V2 COOTBETCTBEHHO BEIMYMHE COMPOTUBIICHUS pe3uctopa 62. B takom ciyuae, 3apsyanas IC 55
IIPUOCTAHABJIMBACT IMOJIady 3apsiIHOTO HaNpsDKEHUs Ha MCTOYHMK 12 murtanus. Ecioum 3apsika
ucTOuHMKa 12 nuraHus npuocTaHaBiuBaercs, To ¢ koHTakTa #CHG 3apsanoii IC 55 Beimaercs
CUTHaJ NMPUOCTAHOBKHU 3apsaku, U 0ok MCU 50 npuHuMaeT JaHHBIM CHUTHAl M BO3BpallaeT
NepeKIItouaTeNb 63 B BHIKIIIOYEHHOE COCTOSIHHE.

[0078] Kak omucaHo BHIIIIE, TIPU TPUMEHCHUH 0yioka 10 mUTaHusI B COOTBETCTBHUHU C (ur.
6, 3apsannas IC 55 3apsokaeT UCTOUHHK 12 MTUTaHUS BTOPBIM 3aps/IHBIM HAIPSHKEHUEM HUXKE, YeM
NIEPBOE 3aps/IHOE HANPSKEHUs, KOTOPOE SBJSETCS HAWUBBICIIUM 3apSIHBIM HaIPSHKEHUEM,
KOTOpOE MOXKET BblAaBaTh 3apsiaHas IC. B naHHOM ciiydae, CTaHOBUTCS] BOSMOXHBIM HETIPEPHIBHO
3apshkKaTh UCTOUHMK 12 MUTaHUs HU3KUM 3apsaHbIM HampskeHuem. CrieZjoBaTenbHO, 3apsiiKy U
paspsiKy MCTOYHMKA 12 TUTaHUS MOXHO ITOBTOPSATH B COCTOSTHMM MEHBIIEH 3apsikv, 4eM

MOJIHOCTBIO 3APSIIKECHHOC COCTOSAHUC, BCICIACTBUC YCTO CTAHOBUTCA BO3MOKHBIM 3aCPIKUBATDH



CcTapeHue UCTOYHUKA 12 nuTaHus.

[0079] Kpome Toro, HCTOYHMKY 12 NUTaHUA JOCTATOYHO TOJBKO UMETh TAKYI0 EMKOCTb,
4TO B HArpy3ky 21 MOXeT 1oJaBaTbCs TAKOEC KOJMYECTBO SHEPTHH, YTO MOXKHO HCUEPIIATh OJUH
Ha0Op HENOJIB30BAHHBIX A3P030J1€00pa3yIOIIUX UCTOUHMKOB, €CIIM 3apsiIka HCTOYHUKA ITUTAH U
B a0COJIOTHO HOBOM COCTOSIHMM (COCTOSIHMM, B KOTOPOM YMCJIOBOW HMHJIEKC, YKa3bIBAIOLIHI
COCTOSIHME CTapeHUs UCTOYHUKA 12 mMTaHWA, SBISETCS MEHBIIEC IOPOTra) BTOPBIM 3apsiIHBIM
HANPSDKEHUEM BBINIOJIHEHA 10 KoHua. [Ipu arom, naxke B ciy4yae BBITOJIHEHUS 3apSAKHA HU3KUM
3apsiAHBIM HAINPSHDKCHUEM, €CITM MCTOYHHMK 12 NMUTAaHUS HAXOIUTCS B MOJHOCTBIO 3aPSHKCHHOM
COCTOSIHUM, OH MOXKET HCYepHarh OIWH Ha0Op HENOJIb30BAHHBIX adP030JIC00PA3YIONINX
UCTOYHUKOB. CIIeJ0BAaTEIIEHO, MOKHO IMOBBICUTH CTEHECHb y10OCTBa /IS NOJIB30BATENICH, TPU
3a7epIKKE CTAPEHUS] HCTOYHHKA MU TAHHS.

[0080] JdocTaTo4HO TaKkKe BBITOIHUTH UCTOYHUK 12 MUTaHUS, UMEIOIIHUM TaKyIO0 EMKOCTb,
9TO, Ja)XK€ HECMOTPS HA TO, YTO CTApPECHHUE IMPOTPECCUPYET (UMCIIOBOW MHIEKC, YKa3bIBAIOIIHIA
COCTOSIHHE CTapeHMs] UCTOYHHUKA |2 muTaHusi, CTAaHOBUTCS PABHBIM WM OOJIbILIE IOPOTA), €CIH
3apsiika BTOPBIM 3apsiIHBIM HANPsOKCHUEM BBITIOJTHEHA JO0 KOHIA, B Harpy3ky 21 mosker
II0/IaBaThCsl KOJIMYCCTBO JHEPTHH, JIOITYCKAIOIIEE HCYECPIIAHNE OIHOT0 Habopa HENOIb30BAHHBIX
a’p03051e00pa3yoIMX HUCTOYHUKOB. B COOTBETCTBHM ¢ JaHHOW KOH(UTYpAIHeH, JaXe eCIH
CTapeHuEe UCTOYHMKA 12 muTaHus MPOTPECCUPYET, €CJIM MCTOYHHUK 12 IUTaHWs HAXOAWTCHA B
TIOJTHOCTBIO 3apsSOKCHHOM COCTOSIHWM, OH MOJKET HCYepnaTh OJWH Ha0Op HEMOJIh30BAHHBIX
a’p030s1€00pa3yoNmMX UCTOYHUKOB. (CIIe/I0BaTEIbHO, MOYKHO TTOBBICHTH CTEIICHb yI00CTBa JUIS
TI0JIb30BATEIICH, TIPH 3a/ICPKKE CTAPCHUS UICTOUHUKA ITUTAHUSL.

[0081] B kauecTBe UMCIOBOTO MHJICKCA, YKA3BIBAIOIIIETO COCTOSTHUE CTAPEHUS UCTOYHHUKA
12 nuTaHWs, MOXHO HCIOJIb30BaTh, HAIPUMEpP, CKOPOCTh IOBBIIICHUS BHYTPEHHETO
COTIPOTHBIICHUS MCTOYHMKA 12 NMUTaHMs, CyMMapHOE KOJIHMYECTBO 3apsKaeMOM M pa3pskaeMoil
9Hepruu, ucrnpasHocTh (SOH) u Tomy mogo6HOe. Mex ity mpounm, B cirydae ucronb3oBanus SOH,
npeoOpa3oBanue (GOpMyJ TPEAMOYTUTEILHO BBITIONHATE TaK, YTOOBI YHCIOBOE 3HAYCHHUE
BO3PACTAJIO MO0 MEPE TOT0, KaK CTAPCHUE UCTOYHUKA 12 MUTAHUS TIPOTPECCUPYET.

[0082] Kpome Toro, ¢ O6imokoM 10 nuranus, gaxe B ciydae mpumeHeHus 3apsnoit IC 55,
KOTOpasi HYXJAeTCsi B IMOJCOCAMHCHUH TIEPEMEHHOTO PE3UCTOpa K KOHTakTy TS, Korja oHa
UCTIONB3YETCs, CTAHOBHUTCS BO3MOXKHBIM YIIPABJICHUE TS 3aPS/IKH HCTOUHHKA |2 TUTaHUS TOJIBKO
HU3KHAM 3apsHBIM HampspkeHue. Cle1oBaTeNbHO, He 0053aTeNbHO 1TO-HOBOMY MPOECKTHPOBATH
sapsiiayio 1C o Hu3Koe 3apsqHOe HANIPsKEHUE, M CTOMMOCTB M3roToBIeHHs Ostoka 10 nuranus
MOYHO CHH3HTb.

[0083] Bripouewm, B 6noke 10 muTaHusi, TOCKOJBKY BEIHYMHA COTTPOTHBIICHUS PE3NUCTOPA,
KOTOPBIH mojicoeMHeH K KOoHTakTy TS 3apsanoit IC 55, sBisercs mocTOSHHON, TeMIiepaTypy
HCTOYHMKA 12 MUTaHUS HEBO3MOXKHO OIPEICTUTH mocpeAcTBoM 3apsaaHou IC 55. Oxnako, 6510k
MCU 50 nonydaet TemnepaTypy UCTOUHUKA 12 MUTAHUS U OCYIIECTBIACT 3aIUTY UCTOYHUKA 12
NUTAHKUS, HUCXO/d M3 TOJyueHHOM TemmepaTypsl. ClenoBaTenbHO, MOXKHO ITIPElOTBpallaTh
CTapeHue UCTOYHMKA 12 MUTaHus, BBI3BIBAEMOE ITOBBIIICHUEM TEMIIEPATYPhI.

[0084] Kpome Toro, 6ok MCU 50 nonydaer TemnepaTypy UCTOYHMKA 12 muTaHUA 32



UK, Oosiee IPOJOJDKMTENbHBIM, 4eM Kpardaiiuuil uukn ymnpasienus Omoka MCU  50.
CrnenoBaresnbHO, YaCTOTA [10JIyYSHHS TEMIIepaTyphbl ICTOYHUKA 12 MIUTaHUS HE CIUILKOM BBICOKA,
¥ TIOTOMY MOJKHO CHHU3UTH ITOTpeOIeHNE MOLTHOCTH. Berunciurensubie pecypest 610ka MCU 50
MOYHO TaK)K€ HUCIIOJIb30BATh LISl JPYTUX LeJIeH.

[0085] Biox MCU 50 moxxeT Takke BBIIONHATH MEPEKIIOYCHNE MEKIY COCTOSHUEM, B
KOTOPOM MOXKHO II0JIy4aTh TEMIEpaTypy MCTOYHUKA 12 muTaHus, U COCTOSHHEM, B KOTOPOM
HEBO3MOXKHO IIOJIy4aThb TEMIEpPATypy HMCTOYHUKA |2 1MTaHUs, IIOCPEICTBOM YIIPaBIICHHS
BKJIIOYCHHUEM MW BBIKIIOYCHUEM nepekitovaresis 64. IToCKONbKYy MoydeHHe TeMIepaTypbl
CTaHOBUTCS BO3MOKHBIM IIYTEM IPOCTOTO YIIPABJICHUSI C MCIIOIB30BAHUEM NEpEKIIoUaTens 64,
KaK OIMCAHO BBILIC, TO MOXHO COKPAaTHTh CTOMMOCTH M3roTOBJIICHUS. [10CKONBKY TeMIieparypy
UCTOYHUKA 12 MUTaHUS MOXKHO TAKXKE ITOJTy4aTh TOJIBKO B IIEPHOABI BPEMEHH, KOTAa Tpedyercs,
TO MOYKHO CHH3HUTH MOTPEOICHNE MOIIHOCTH.

[0086] ®Dwur. 7 cnyxut 1t osicHeHust Moindrkanuu 6;710ka 10 nuTanms, TOKa3aHHOTO Ha
¢ur. 6. briok 10 nuranus, moka3zaHHbA HA QUT. 7, IMEET TAKYIO K€ KOHPUTYPAIIHIO, KaK OJIOK Ha
¢ur. 6, 3a TeM UCKITIOUCHUEM, 4TO OH cosiep uT NTC-tepmuctop 62a, BMecTo pe3ucropa 62, u
JIOTIOJIHUTEIIBHO BKIIIOUAET B ce0s nepekiitouaTesis 63a mexay pesucropom 61 u konrakrom TS.

[0087] NTC-Trepmuctop 62a pacrioyioxKeH BIUIOTHYIO K HCTOYHUKY 12 nUTaHUs, ¥ MOXKHO
UCTIONIB30BaTh TEPMUCTOP, WACHTUYHBIA JaT4uKy |7 TeMIepaTypsl.

[0088] IlepekmouaTens 63a BKIFOYACTCS W BBIKIIOYACTCS C YIPABJICHUEM I10 CUTHAIY,
KOTOpBIM BblgaeTcsi ¢ koHTtakta RA4 6moxa MCU 50 wim mo6oro apyroro KoHTakTa (He
MMOKa3aHHOTO Ha YEPTEKE).

[0089] B aspozonbHOM wuHramasitope 1, xoTopsiii obopynoBan Omoxkom 10 mnurtanus,
MIOKAa3aHHBIM Ha QUr. 7, MOXKHO YCTAaHOBHTbH IIEPBBIM PEKUM 3aps/IKd, 4TOOBI IOJICPKUBATH
3apsIIHOE HAIPSKEHHE JUTS MCTOYHMKA 12 MTUTaHus IIPU BTOPOM 3aps/THOM HaNpsKeHWH, U BTOPOI
PEKUM 3apsAAKU JUISL CO3/IaHUSI BO3MOXKHOCTH TIEPEKIIOUEHMS 3apsiIHOTO HANPSHKCHUS JUIS
UCTOYHMKA 12 TIMTaHUS MEXAY TCPBBIM 3apsAHBIM HATPSHKCHUEM M BTOPBIM 3apsIHBIM
HanpspkeHueM. [lepekiTioueHne MeK/Iy TIEPBBIM PEKUMOM 3aPS/IKA U BTOPBIM PEXKUMOM 3apsijIKH
MOYKET BBIITOJIHATHCS TOJIH30BATEIIEM MTOCPEICTBOM MAHMITYJISIIUH UCIIOJTHUTEIBHBIM y3JIoM 14.
Hanee OyayT onucanb! onepanus 3apsaaku 6goka 10 nuranus, mokasaHHOro Ha Gur. 7, B IepBOM
PEKUME 3apsi/IKH U OTIEePaIlnsl 3aps/IKK OJI0Ka MUTAHUSI BO BTOPOM PEKHME 3apsi/IKH.

[0090] (OITEPALIVA 3APAIKK B ITIEPBOM PEXMME 3APSIJIKIT)

Ecnun temmeparypa ucrounuka 12 muranus Huke mnopora TH2, to 6mox MCU 50
BBITIOJIHSICT YIPABJICHUE JUIS BKJIFOUCHUS TIeperutodarens 63a W BHINONHSET YNPaBICHUE IS
BBIKITIOUCHUS nepekiirouarens 63. Kpome Toro, ecinu Temrieparypa UCTOYHUKA 12 TUTaHUS UMEET
3HaueHue He Huxe nopora TH2, To 6mox MCU 50 BeImoSHSAET yripaBieHHE ISl BHIKITIOUCHUS
nepeksouaTens 63a U BBITIONHIET yNpaBicHUE U BKIIOUCHHS mepextrodarens 63. B cnyuae,
KOTrJia TeMrepaTrypa UCTOUYHMKA 12 muTaHus UMEET 3HauyCHHe He Hipke mopora TH2, BenuunHa
conpotusiieHus NTC-tepmuctopa 62a mpuHUMAET Majo€ 3HaYCHHE B 3aBUCUMOCTH OT 3HAUCHUS
temriepaTypbl He Hmke mopora TH2. CrnenoBatenbHO, Ha KOHTakT TS Tmomaercs 3HaYeHUE

HaIpsHKEHUS HEe BhIIIe Vmin, ¥ 3apsjKa rocpenctsoM 3apsnsoit IC 55 nmpuocranapinBaeTcs.



[0091] (OIIEPALIMA 3APAAKHY BO BTOPOM PEXXUME 3APA /1K)

brnox MCU 50 Bcerza BbIIIOJIHSET yIIpaBJIEHUE /IS BBIAEPKUBAHUS IIEpeKitoyaTess 63a u
BBIIOJIHAET YIPABICHUE Ul BBLACPKUBAHUS IIepeKitodareiss 63 BO BKIIOUYEHHOM COCTOSHHH.
Kpome Toro, 6moxk MCU 50 He BBIIONHAET HPOLECC MMOJIYYEHHS TEMIIEpaTypbl UCTOYHUKA 12
nuranus. Ecim nepexiioyarens 63a BBIKIIOUEH, M NIEPEKIIodaTeb 63 BKIIOYECH, TO HA KOHTAKT
TS nonaercs 3HaueHNE HANPSHKEHUS, U3MEHSIIOIIEECs. B 3aBUCUMOCTH OT TEMIIEPATyphl UCTOYHHUKA
12 nuranus. CnenosarenbHo, 3apsanas IC 55 Beigaer nepsoe 3apsiinoe Hamnpspkenue ¢ OUT-
KOHTaKTa B CJIy4ae, KOTJja TEMIIEPaTypa, BBIYUCICHHAS 110 3HAYCHUIO HAIIPSHKEHUS, [101aBaCMOMY
Ha koHTaKT TS, umeer 3nauenue Huwke nopora TH1, u BeigaeT BTopoe 3apsiiHOEC HANPSHKEHUE C
OUT-koHTaKTa B ciy4ae, Korja TeMmIeparypa MMeeT 3HaueHue He Huxe nopora THI1 u Huxe
nopora TH2, 1 BBITIOJIHSAET yIIpaBJICHUE JIJ1 HPUOCTAHOBKY 3apsi/IKU B ClIydae, KOrjia TeMiieparypa
uMeeT 3HaueHue He Huxke nopora TH2.

[0092] Kak onucaHo BhlilIe, ¢ IpuMeHeHneM Ooka 10 muTaHust B COOTBETCTBUHU ¢ ur. 7,
CTAHOBMUTCS BO3MOKHBIM BBIIIOJIHSTH MEPEKIIIOUEHUE MEXJYy BTOPHIM PEKHUMOM 3apsiAKU UL
BBITIOJIHEHUS TIEPEKIIIOUEHUSI MEXJy IIEPBBIM 3apsi/IHBIM HAIPsDKEHHEM UM BTOPBIM 3apsiHBIM
HaIPSDKEHUEM, UCXO/I U3 TeMIEepaTypbl HCTOUHMKA 12 MUTaHUS, U TIEPBBIM PEXXUMOM 3apsi/IKU
JUISL BBIMIOJHEHMSI 3apsiiKM  TOJIBKO BTOPBIM  3apsi/IHBIM ~ HAIIPSDKEHUEM HAa OCHOBAaHUU
(MKCUPOBAHHOTO 3HAYCHUS, U CTAHOBUTCS BO3MOXHBIM T'MOKOE yIpaBicHUE 3apsikoit. Kpome
TOT0, B JJI0OOM U3 PEKUMOB 3apsi/IKH, B Cllydae, Kor/la TeMiieparypa UCTOUHHMKA |2 nmutaHus uMeer
3HaueHue He Hwke nopora TH2, MOXHO NpHOCTaHABINBATE 3aPsIKYy UCTOYHHMKA 12 NUTaHUA, U
MOITOMY CTAHOBUTCSI BO3MOXKHOM 3aniuTa UCTOUHUKA 12 nutanus.

[0093] B BbIICONMUCAHHBIX WIEKTPHUCCKUX cxemax Ha ¢ur. 6 u ¢ur. 7, muus 60E
3a3€MJICHUSL SIBIISICTCSl 3a3€MJIIIOLNIUM  COCAMHEHHMEM; OJHAKO, JAHHOW JIMHUKM JOCTATOYHO
NpPEACTaBIATh  COOOW  COEJMHEHHE, HUMEIoIIee HauMEHbIIMH  MOTeHNuad, (TJIaBHYIO
OTPUIATENILHYIO MIMHY) B Osioke 10 muTaHust 1 MOKHO M HE OBITh 3a3eMJISIOIIIM COSUHEHUEM.

[0094] B HacrosieM OMMCaHUN PACKPBITHI, 10 MEHBINEH Mepe, CIIEAYIOINe N300pETeHHS
(1)-(15). Kpome Tor0o, XOTS B CKOOKaX U IMPHUBEICHBI COOTBETCTBYIONINE COCTABIISIONINE AIIEMEHTHI
U T.II. B BHIIIICOMMCAHHBIX BApPHAHTaX OCYIIECTBICHMUS, N300pEeTEHUE HE OTPAaHUYEHO M.

[0095] (1) bnox nuTanus WIS a’dpO30JIBHOTO HHTAIATOPA, MPH 3TOM OJIOK TUTAHUS
COJICPKUT:

UCTOYHUK MUTaHMs (MCTOYHUK 12 mUTaHus1), BBIMOJHEHHBIN C BO3SMOXHOCTBIO pa3psiKaTh
SHEPTHUIO B HATPY3KY JUTsl 00pa30BaHUs adpo30JIsl U3 a3p0o30J1e00pa3yIoliero HCTOYHUKA; 1

3apsiHoe ycTpoitcTBo (3apsannyio IC 55), Bximrouaroniee B ce0st 4acTh BBOJia MH(pOpMAITUU
(xoHTakT TS) ¥ BBIOIHEHHOE ¢ BO3MOYKHOCTBIO IT01a4H KAKOT0-TO OJIHOTO U3 TIEPBOTO 3apsAHOr0
HaNpsHKEHUsT ¥ BTOPOTO 3apsIHOTO HaNpsDKEHUsl HUXKE, YeM IIepBOE 3aps/IHOE HANPSIKEHHE, B
UCTOYHUK IHUTaHMs, HA OCHOBAaHUHM BXOJHOIO 3HAa4YEHHUS, KOTOPOE BBOAWTCS U3 4YacTH BBOJA
uH(popmanuu,

npudeM B 4YacTh BBOJAa MHPOPMALMHU MOKET BBOJUTHCA (UKCHPOBAHHOE 3HAYCHUE
(3HaueHME HanpspKeHHs V1), KoTopoe SABISeTCsl NPEJBApUTEIILHO 3a/1aHHBIM B Ka4E€CTBE OJIHOTO

BXOJHOT'O 3HAYUCHU, U



¢uKCHpOBaHHOE 3HAUYEHHUE SBJSICTCA 3HAYCHHEM JUIS TOJayd BTOPOIO 3apsHOTO
HATIPSDKEHUS B UCTOYHHK ITUTAHUS.

[0096] B coorserctBuu ¢ (1), B cocrosiHMM, B KOTOPOM B 4YacTh BBOJAa MH(OpMaInu
BBOAUTCS (PMKCHUPOBAHHOE 3HAUCHHE, UCTOUYHMK IHUTAHUS MOXKHO 3apsKaTh BTOPBIM 3apsiIHBIM
HAIPSDKEHUEM HIDKE, YeM IIepBOe 3aps/Hoe HanpshkeHue. Hanpumep, mocpeacTsom peainsanuu
COCTOSIHMSI, B KOTOPOM B 4acThb BBOJAa MH(OPMALMKM HEHPEPHIBHO BBOAMTCS (PUKCUPOBAHHOE
3HA4YCHHE, CTAHOBHUTCS BO3MOXHBIM HEIPEPBIBHO 3apspKaTh MCTOYHHUK [HUTAHUS HU3KUM
3apsiAHBIM HANPSOKCHUEM, W CTAHOBUTCS BO3MOXKHBIM 33[CP)KUBAaTh CTAPCHUE HMCTOYHHUKA
MUTAHUS.

[0097] (2) biok nuranus 1o (1), B koTopoM

BXOZHOE 3HAYCHHE SIBISACTCS 3HAUYCHUEM, OTHOCAIIMMCS K HAUPSHKCHHIO, TOICKALCMY
10Jja4e Ha PE3UCTOP, KOTOPHIA COSANHEH C YacThIO BBOJIA HH(DOpMAIu,

ONOK TNMTaHUs BKIIOYACT B ceOsl MOCTOSHHBIN pe3uctop (pesuctop 61), umerommi
TIOCTOSIHHYIO BEJTMUMHY CONPOTHBIICHUS W COCAMHECHHBIN C YacThIO BBOJIa MHPOPMALIUH, U

3HAYCHUE, OTHOCAMICECS K HAIPSDKCHHIO, IOJICKAIIEMY I10/Iade Ha IOCTOSHHBIN
PE3UCTOP, MOXKET BBOJUTHCS KaK (PHKCHPOBAHHOEC 3HAUCHHUE B YaCTh BBOJIA MH(POPMAITUH.

[0098] Hampumep, moka 3apsjiHOC YCTPOWCTBO BBIIIOJHEHO C BO3MOXKHOCTBIO TO/a4u
IICPBOTO 3aPSITHOTO HANIPSDKEHHS Ha UICTOYHUK ITUTAHHS B CITy4ae, KOT/Ia TEMIIEpaTypa HCTOYHHUKA
TIUTAHMS SBIISICTCS HU3KOM, W T10JIaYH BTOPOTO 3apsTHOTO HANPSKCHUS HA HCTOYHUK TTHTAHUS B
ciydae, KOrjia Temiieparypa UCTOYHUKA IMUTAHUS SIBJISICTCSI BBICOKOM, KaK PacKpbITO B (2), eciu
3HAYCHUE, COOTBETCTBYIONICE CIIy4alo, KOIJ@ TEMIIepaTypa HCTOYHUKA MUTAHUS SBISICTCS
BBICOKOM, YCTAaHOBJICHO B BUJIC IIOCTOSIHHOMN BEIIMYMHBI COITPOTHBIICHUS PE3UCTOPA, TO CTAHOBHUTCS
BO3MOXHBIM BBOJMTH B 4YacTh BBOJa MH(OpPMAIWUU 3HAYCHHE JUIS [10/Ia4M BTOPOTO 3apsiaHOIo
HATPSOKEHUST HA UCTOYHUK MUTAHUS.

[0099] (3) biiox mutanwus 1o (2), B KOTOpOM

3apsAHOE YCTPOMCTBO IMO/AET BTOPOE 3aps/THOE HAIMpPSOHKEHHE B CIIydae, KOrja BXOJHOE
3HAYCHUE, KOTOPOE BBOJMTCS W3 YacTH BBOJIA MHPOPMAIUHU, COJCPKUTCS B NPEIABAPUTEIHHO
3aJJaHHOM JIara3oHe (Jinarna3oHe OT BhIIe Vmin 0 He Bbie Vmax), 1

BEJIMYMHA COTIPOTUBIICHHS TIOCTOSTHHOTO PE3UCTOPA SIBJISICTCS 3HAYCHUEM, HAXOJISIIIAMCS
OJIYOKE KO BTOPOMY 3HAUCHHIO TSI IPEoOpa3oBaHus (PMKCUPOBAHHOTO 3HAYCHUS B MAKCUMATbHOE
3HaueHne (Vmax) B TIpeABapUTENBHO 3a/IaHHOM JHUara3oHe, YeM K TIePBOMY 3HAYCHHIO IS
npeoOpazoBaHns (QUKCHPOBAHHOTO 3HAUCHUS B MHUHUMAJIbHOE 3HadeHue (Vmin) B
TpeIBApUTEIHHO 33/JAHHOM JHaria3oHe.

[0100] Hampumep, B ciydae, KOrja 3apsHOE YCTPOHCTBO BBITIONHIET YMPABICHUE IS
CHU)KEHHUS BTOPOT'O 3apsAHOIO HAIIPSDKEHUS 110 MEPE TOTO, KaK BXOJITHOE 3HAUEHUE YMEHBIAETCS
B 33/JIaHHOM JIMaIa30He, B COOTBETCTBUM ¢ KoHpurypammen (3), BTOpoe 3apsAaHOe HANPsHKECHUE
MOHO TOBBIIIATh. Cle0BaTeNbHO, MOKHO OOECIEeYUTh BBICOKOCKOPOCTHYIO 3apslKy, IpH
3aJIep)KKe CTapeHWsl HMCTOYHMKa nuTaHud. Kpome Toro, naxe eciiv BXOJHOE HampsKEHHE
M3MEHSAETCS M3-3a IIyMa WJIM OLIMOKHM, MOXKHO TIO/JICP’KUBATh 3apAKY MCTOYHMKA MHUTAHUSA OT

3apsIAHOTO YCTPOWCTBA.



[0101] (4) biok nuranus 1o (2), B KOTOPOM

BEJIMUMHA COIIPOTUBIIEHUS [IOCTOSSHHOTO pe3ucTopa paBHa 4,7 kKOM.

[0102] B cootBerctBuu ¢ (4), Hanpumep, B ClIydyae HCIOIb30BAHUS MUKPOCXEMBI
BQ24040DSQT ot xomnanuu Texas Instruments Inc. B kadecTBe 3apsiJHOTO YCTPOWCTBaA,
(buKCHUpOBaHHOE 3HAYECHUE MOYKHO IIPe0OPA30BhIBATH B 3HAUCHUE AJIS 1101241 BTOPOT'O 3apsAHOIO
HANPSDKEHUS HAa UCTOYHUK MMUTaHUS.

[0103] (5) Bitox nuranus mo adomy u3 (1)-(4), JOMOIHATEIEHO COACPKALIMIA:

ycTpoiicTBo yrpasiienus (6:10k MCU 50), oTnensHOE OT 3aps/IHOTO YCTPOMCTBA,

P OSTOM YCTPOWCTBO YIPABJICHUS BBIIOJHEHO C BO3MOYKHOCTBIO IIOJIyUEHUS
TEMIIEpPaTypPhl HCTOYHHKA IMATAHHS.

[0104] B coorsercTBUU € (5), HOCKOIBKY YCTPONCTBO YIIPaBICHHS MOXXET HOJIYy4aTh
TEeMIEpaTypy UCTOUYHHKA [TUTAHUS, TO MOXHO OCYILIECTBIISATh YIIPaBICHHUE 3apAAKON U pa3psIKoi
WUCTOYHMKA NHUTAHUS, 33Ty MUCTOYHUKA THTAHHWS W TaK Jajice, HA OCHOBAHUH TEMIICPATYPHI
UCTOYHUKA TTUTAHUS.

[0105] (6) buok rmutanwus 110 (5), B KOTOpOM

YCTPOMCTBO YIIpaBJICHHS NOJy4YaeT TEMIIEpaTypy MCTOYHMKA MMUTaHUS 3a LUKI, Oosee
IIPOJIOJKATEIIBHBIN, Y€M KpaTdallIui LHKN YIPABJICHHS YCTPONCTBA YIPABICHHS, WIH C
YaCTOTON HMXKE MAaKCUMaJIbHOU paboyeii 4acTOThI YCTPOUCTBA YITPaBICHUSL.

[0106] B coorBercTBuH ¢ (6), IOCKOJIBKY HacTOTa IOJIY4EHUS TEMIIEPATypbl UCTOUHUKA
IIUTaHMS HE CIIMIIKOM BBICOKA, TO MOKHO CHU3UTH NOTPEOICHUE MOIIHOCTH. BhIyncanTeIbHbIe
peCypChl YCTPONCTBA YIIPABICHUSI MOXKHO TaKKE MCIIOIb30BaTh JUIsl IPYIUX HEJIeH.

[0107] (7) biok muranus 1o (5), B KOTOPOM

YCTPOMCTBO YIIPABJICHUS BBIIIOJIHSET YIIPABICHUE I10 IIEPEKITIOUEHUIO MEX/1y COCTOSTHUEM,
B KOTOPOM MOXHO IOJydaTh TEMIIEPaTypy HMCTOUYHUKA NUTAHUS, U COCTOSIHMEM, B KOTOPOM
HEBO3MOXKHO I10JIy4aTh TEMIIEpaTypy UCTOUHHUKA ITUTAHMS.

[0108] B coorBerctBuM ¢ (7), TOCKOJBKY TEMIIEpATypy HCTOYHHKA THUTAHUS MOKHO
MoJIy4aTh B TIEPUO/IbI BPEMEHH, KOTJa TeMiieparypa TpeOyeTcst, TO MOXKHO CHU3UTh MOTpeOIeHe
MOIIIHOCTU. BpIuucnuTenbHble pecypehl yCTPOWCTBa YIIPABICHHUS MOXKHO TaKKe HCTOIb30BaTh
Uit Apyrux neneil. Kpome Toro, MO>KHO TMOBBICHTH TOYHOCThH YIPABIEHUS C UCIOIb30BAHUEM
TEMIIepaTypbl HCTOYHHKA MUTAHUS.

[0109] (8) biok muranus mo aodomy u3 (1)-(7), TOMOIHUTENTHEHO COIEPIKAIIINN:

nepexsouaTeNb (TmepeKnoyaTenb 63), BBITOJHEHHBIM C BO3MOXXHOCTBHIO BBITIOTHEHUS
MEPEKIIIOUEHUsI MEXKYy COCTOSIHHMEM, B KOTOpPOM B 4YacTh BBOJIa HH(OpMallMM BBOIUTCS
(buKCUPOBaHHOE 3HAYEHHE, U COCTOSTHUEM, B KOTOPOM B 4acTh BBO/Ia MH(QOPMAIIUHU HE BBOAUTCS
(UKCUPOBAHHOE 3HAUCHUE.

[0110] B cootBercTBuU ¢ (8), MOCKOIBKY B 4acTh BBOJAa MHGOPMAIMH MOKHO BBOJIUTH
BXOJIHbIE 3HAUEHHUS, OTIMYHbIE OT (PUKCHUPOBAHHOTO 3HAUEHHUs, TO CTAHOBUTCS BO3MOYKHBIM
M3MEHATH PEKUM PabOTHI 3apsI/IHOTO YCTPONCTBA, MPU HEOOXOAMMOCTH.

[0111] (9) biok nutanus no (&), B KOTOpOM

B COCTOsIHMH, B KOTOpPOM (bHKCHpOB&HHO@ 3HA4YCHUC HC BBOJHUTCA B HYaCTb BBOJA



uHpOPMALIMH, TEPEKITFYaTelb aeT 3apsIHOMY YCTPOHCTBY KOMaHIy BBOJIMTH B YacTh BBOJA
uHGOPMALIMK 3HAYEHUE (3HAYCHHME HANPsHKEHHS V2) Uil NPHOCTAHOBKU 3apsiKM MCTOYHHKA
IUTAHUS.

[0112] B coorBercTBum ¢ (9), B COCTOSHUU, B KOTOPOM B YacTh BBOAA MH(pOpMALUU HE
BBOAUTCS (PMKCUPOBAHHOC 3HAYCHHUE, MOXKHO IIPMOCTAHABIMBATE 3apsAKY MCTOYHMKA ITMTAHUSA
3apsAHbIM ycTpolicTtBoM. Hampumep, B cirydae, Korja reMieparypa MiCTOYHHMKA TUTaHUs IBJISETCS
TaKOW BBICOKOM, 4TO TpeOyercss 3alluTa HCTOYHMKA IUTAHUS, UCTOYHMK IHUTAHHUA MOXKHO
3aIIMTUTH IYTEM BBOJA B YaCTh BBOAA HH(OPMAIMM 3HAYCHHUS VIS IPUOCTAHOBKU 3apPsIKU
MCTOYHHUKA ITUTAHUS.

[0113] (10) brox nuranus 1o (8), B KOTOpOM

BXOJIHO€ 3HAUEHHE SIBJISICTCA 3HAUYCHUEM, OTHOCAILUMCS K HAIPSDKEHHUIO, HOUICKALLEMY
10Jja4¢ Ha PE3UCTOP, KOTOPHIA COSANHEH C YacThIO BBOJAA HH(OpMAIU,

ONOK NMTaHWs BKIIOYACT B €€0S TOCTOSIHHBIH pPE3UCTOP, HUMEIOLIMIl ITOCTOSHHYIO
BEJIMUMHY COIPOTHBIICHUS U COCJUHEHHBIN C YacThIO BBOJia HH(OpMaLuH,

MICPEKIIIOYATeNIb  BBIIOJIHEH MEXKJIy YacTbi0 BBOJa MWHPOPMAMH W  TJIABHOH
OTPUILIATCILHOMN IIMHON WM JInHUEH 3a3emiicHus (muHuel 60E 3azemiiennst), u

9acTh BBOJA MHGOpPMAIWMK M TJIABHAS OTPHUIATCIBHAS IIMHA WM JIMHUS 333EMIICHUS
COCJIMHSIOTCS HAIPSAMYIO IIEPEKIIIoYaTesieM, BCJEICTBUE Yero (PMKCUPOBAHHOE 3HAYEHUE HE
MI0JIaeTCs B YaCTh BBOJIA MH(pOpMAIIHY.

[0114] B coorBerctBum ¢ (10), mockosabKy 4acTh BBOAAa MH(pOpPMAIMK U JHOO IJ1aBHAS
OTpULIATE/IbHASL IIMHA, JUOO0 JIMHUS 3a36MJICHUS COCHUHSIOTCS HAIpPSIMYIO, TO 3HAUYCHMUE,
OTHOCSIIEECs K HAPSHKCHHUIO, MTOJIICKAIEMY BBO/IY B HaCTh BBO1a HH(OPMAIIMH, MOXKHO CJIEJIaTh
JIOCTaTOYHO MaJIbIM 3HaueHUeM. B ciyuae npuMeHEHMs, B KauecTBE 3apsIHOrO YCTPOMCTBA,
ycTpoicTBa, oOmanaiomero (yHKIMed IPUOCTAaHOBKU 3aps/IKH, €CIH 3HAuy€HHe, KOTopoe
BBOJIUTCS B 4acCTh BBO/Ia MH(QOPMAIIUK, CTAHOBUTCS HUXe mopora (Vmin), B COOTBETCTBYIONIEM
COCTOSTHUHM, MOYKHO TPHUOCTAHABIUBATL 3apAJIKY 3apsS/HBIM YCTPOMCTBOM, U TOITOMY MOKHO
3aIUIIATh UCTOYHUK TTUTAHUS.

[0115] (11) brox nuranus 1o (8), FOMOJHUTENBHO COACPKAIIUN:

anemeHT (NTC-tepmuctrop 62a), y KOTOpOro 3HadeHUE (QUIHYECCKOM XapaKTECPUCTHKU
M3MEHSETCS B 3aBUCHMOCTH OT TeMIIepaTypbl HCTOYHUKA ITUTaHMS,

IIPU 3TOM, B COCTOSTHUM, B KOTOPOM (PMKCHPOBAHHOE 3Ha4ECHNE HE BBOJUTCS B 4aCTh BBO/IA
uH(pOpMalny, MEPEKITIYATEIb COSMHSIET 3JIEMEHT C YacThIO0 BBOJla MHOpMAIIHH.

[0116] B coorBerctBuu ¢ (11), cTaHOBUTCS BO3MOJKHBIM BBIMOJHATE NEPEKITIOUCHHUE
MEXJy PEeXKHMOM /Ul BBIIIOJHEHUS MEPEKIIIOUEHNS MEKIY TIEPBBIM 3aps/IHbIM HaNPSLDKEHUEM U
BTOPBIM 3apsIAHBIM HANIPSDKEHUEM, HCXO/Isl U3 TEMIIEpaTypbl ICTOYHUKA ITUTAHMUS, U PEXKUMOM 15
BBIMIOJIHCHHS 3apsiIKM BTOPBIM 3apsiIHBIM HAlpsOKECHUEM Ha OCHOBAaHUM (DPUKCHPOBAHHOTO
3HAYEHUs, U CTAHOBUTCSA BO3MOMKHBIM T'MOKOE YIIPABIICHHE 3aPsIKOH.

[0117] (12) brnox mutanus no modomy u3 (1)-(11), B koropom

UCTOYHUK IUTAHHSA, KOTOPBIM SBJIACTCS aOCOIIOTHO HOBBIM, B Ciydae, KOrja 3apsaika

HUCTOYHHKA IMHUTAHUSA BTOPBIM 3aps/JHBIM HAIIPSKCHHUCM BBIITOJHCHA /I0 KOHIIA, MMCCT TaKYHO



€MKOCTB, 9TO HCTOYHHUK IMUTAHUA MOXKET MOJaTh B HArpy3Ky TAKOE KOJMUYECTBO YHEPIUHU, YTOOBI
HCUepIIaTh a3p0301e00pa3yIOIMHA UCTOYHUK, KOTOPBIA HE OBLI B YIIOTPEOICHUH.

[0118] B coorBerctBuu ¢ (12), make B ciydae, KOIrJa MCTOYHMK IHUTAHUS SIBISCTCS
abCOJIIOTHO HOBBIM, €CJIM 3apsiiIKa HU3KUM 3apsAHBIM HaIPsHKCHUEM BBINOJIHEHA /10 KOHLA, TO
MOXHO HcUeplaTh a3po301eo0pa3yronuil nctounuk. Ciie0BaTesIbHO, MOXKHO ITOBBICUTH CTETIEHD
y100CTBa [UIsl II0JIB30BATEIICH, IIPU 3a1€PIKKE CTAPCHHSI HCTOYHHUKA [TUTAHMUS.

[0119] (13) bnox nmuranus 1o (12), B koropom

UCTOYHUK MUTAHUSA, B KOTOPOM YHCIOBOW MHICKC, YKA3bIBAIOIIUI COCTOSHHUE CTAPCHUS
UCTOYHHUKA ITUTAHW, PAaBEH WK OOJIBLIC OPOra, B CIy4ae, KOTaa 3apsaKa UCTOYHUKA TTHTAHUS
BTOPBIM 3apsAHBIM HANPSKCHHEM BBIIOJHEHA 0 KOHLA, UMEET TaKYI0 €MKOCTh, YTO MUCTOYHHK
OUTAaHUST MOXET TOAaTh B HArPy3Ky Takoe¢ KOJIMYECTBO DHEPruH, 4YTOOBI HCYEpHaTh
a3p03051€00pa3yoLIil HICTOYHHK, KOTOPBIH HE OBUT B yOTpEeOICHUH.

[0120] B cootBercTBuu ¢ (13), maxke B ciaydae, KOTJa CTApCHHEC HCTOYHMKA TTUTAHUS
IIPOTPECCUPOBANIO, €CIIM 3aPs/IKa HU3KUM 3apsIHBIM HalpsHKCHHUEM BBINOJHCHA JI0 KOHIA, TO
MOHO HCUepIaTh a3p0o301eodpa3yonmii ncTogark. CireJoBaTeIbHO, MOXKHO TTOBBICUTH CTCTICHB
y/100CTBa [UTS TIOJT30BATEIICH, TIPU 33/ICPIKKE CTAPCHHS HCTOYHHUKA ITUTAHMUS.

[0121] (14) bsox nuTaHus A ad3pO30JbHOIO MHTAISATOpa, IPU 3TOM OJIOK NMUTAHMS
COJICPIKUT:

WCTOYHUK MUTAHUS (MCTOYHUK |2 TIMTaHU), BBHIITOIHEHHBIN C BOBMOKHOCTBIO pa3psiKaTh
DHEPIHIO B HATPY3KY UIsl 00pa30oBaHus a3po30Jid U3 aypo30J1e00pa3yIoiero HCTOYHHKA;

TIEpBOE YCTPOUCTBO yrpasienus (3apsanyto IC 55); u

BTOPOE YCTPOMCTBO YIIPABIICHHS, OT/EIBHOEC OT IIEPBOTO YCTPOHCTBA YIPABICHUS H
UMeEIOIIee LUK YIPABICHUS KOpOUe IIUKJIA YIIPABJICHHUS IIEPBOTO YCTPOIHCTBA yIIpaBJICHUS,

IpU 3TOM, U3 TIEPBOTO YCTPOMCTBA YNPABJICHUS M BTOPOTO YCTPOMCTBA YIIpaBJICHUS
TOJIbKO BTOPO€ YCTPOMCTBO YIPABIICHHS BBITIOIHEHO ¢ BO3MOXKHOCTBIO TTOTy4€HUs TEMIIepaTyphl
WUCTOYHUKA TTUTAHUS.

[0122] B cootBerctBuu ¢ (14), MOXHO TIONydaTh TeMmIlepaTypy HCTOYHUKA MHUTAHUS
TIOCPEJICTBOM BTOPOTO YCTPOWCTBA YIPABJICHUS, UMEIOIIETO KOPOTKUH IUKI YIIPABICHHS, T.C.
HMEIOIIET0 BHICOKYIO IPOU3BOIUTEIBHOCTL 00paboTku. Clie/oBaTeNbHO, TEMIEPaTypy MOYKHO
NoJy9daTh TOYHO, C BBICOKOW YACTOTOH, W CO3/7a€TCS BO3MOXXHOCTH OCYIIICCTBIICHUS
BBICOKOTOYHOTO YIIPABJICHUS 3apPS/IKON M Pa3psiIKoH, 3alUThl HCTOYHHKA TIUTAHUS U Tak Jlaee,
Ha OCHOBaHMHU TEMITEPaTypsl. B pe3ynbpTare, MOKHO 337Iep)KUBATh CTAPCHUE HCTOYHHUKA TTUTAHNUS.

[0123] (15) brox mutanus no (14), B koTopom

NIEPBOE YCTPOMCTBO YNPABICHUS SBISETCS 3apsAIHBIM YCTPOHCTBOM, BBITIOJHEHHBIM C
BO3MOXKHOCTBIO NpeoOpa3oBaHMsl SHEPTUH, KOTOpash BBOJUTCS, B DHEPTUIO JJIA 3apsiIKU JUIs
WCTOYHHUKA MTUTAHUS, U

BTOPOE YCTPONCTBO YIIPaBICHHUS SBISIETCS YCTPOMCTBOM, BBIIIOJHEHHBIM C BO3MOYKHOCTBIO
BBITOJTHEHMSI YIIPABICHUS Pa3psAIKOM U 3apsAIKOi HCTOUYHHKA MUTaHUS.

[0124] B cootBercTBUU ¢ (15), MOCKOIBKY TEMIIEpATypy MCTOYHHUKA MUTAHUS MOKHO

10JTy4aTh MOCPEACTBOM YCTPOMCTBA, BBHIITOJHEHHOTO C BO3MOYKHOCTHIO YIPABJICHUS Pa3pAIKOM



HNCTOYHHKA ITUTAHUSA, TO [TIOCPCACTBOM BTOPOI'O yCTpOfICTBB. MOKHO OCYIICCTBIATH BBICOKOTOYHOC
YIpaBJICHUC 3ap;1m<0171 C UCIIOJB30BAHHUCM HOHY‘IGHHOﬁ TEMIICPATYPhI, U CO3AACTCS BO3MOXHOCTDH
BBHIOJHCHHUA BBICOKOTOYHOIO YIIPABJICHUA SHPSII[KOI\/'I, pu MEHBIIICH CTOUMOCTHU [epBOToO

YCTPOMCTBA YIIPABJICHHUS.



D®OPMYJIA U3OBPETEHUSA

1. biiok nuTanus I a3p030JbHOT0 HHTAIATOPA, COASPKAIIUI:

VUCTOYHUK MUTAHUS, BBITOIHEHHBIN C BOZMOKHOCTBIO pa3psiKaTh JHEPTHIO B HATPY3KY IS
00pa3oBaHus a3p030Jis U3 a3p030s1e00Pa3yIOLIero HCTOYHUKA; U

3apsiIHOE  YCTPOMCTBO, BBIIOJIHEHHOE C BO3MOXHOCTBIO IPe0oOpa3oBaHMs SHEPIHH,
KOTOpasi MOJIAeTCsl U3 BHEIIHETO MCTOYHMKA MUTAHUSA, B DYHEPrUIO UL 3apsAIKU JUIsI HCTOYHUKA
UTaHMS,

NpUYeM 3apsJHOC YCTPOWCTBO COACPKUT 4YacTh BBOJA MH(GOPMAIMKA M BBIIOJIHEHO C
BO3MOXHOCTBIO TIOJIaUH TIEPBOTO 3aPSIIHOTO HAIIPSDKCHUS WIJIM BTOPOTO 3apsTHOTO HAIPSDKCHHS,
KOTOPOE HHWXKE, YeM IICPBOC 3apsSIHOC HANPSDKCHHE, B MCTOYHUK ITHTAHHS, HAa OCHOBAHUU
BXOHOTO 3HAYEHHUsI, KOTOPOE BBOAMTCS M3 YACTH BBOAA MHPOPMALIUHY,

npuYeM B YacTh BBOJAA WH(POPMAIUH MOXKCET BBOJUTHCS (DUKCHPOBAHHOC 3HAUYCHHUE,
KOTOPOE IPE/IBAPUTEIILHO 33/1aH0 KaK O/IHO BXOJHOE 3HaUECHHE, U

(UKCHpOBaHHOE 3HAYCHUC SBJSICTCS 3HAYCHHEM JUIS TIOJAa4d BTOPOTO 3apsaHOTO
HATPSDKCHUS B UCTOYHHUK TUTAHHUSL.

2. bnox nutanus 10 1. 1, B KOTOpoM

BXOHOE 3HAYCHUC, ABISICTCS 3HAYCHUEM, OTHOCSIIUMCS K HAINPSDKCHUIO, TIOJUICKALICMY
110/1aue Ha PE3UCTOP, KOTOPBIHA COCMHEH C YaCThIO BBOIA HH(DOpMAITUH,

OJIOK TIMTaHUS COACPXKHUT TOCTOSHHBIA PE3UCTOP, MMCIOLIMH ITOCTOSHHYIO BEIWYHHY
COTPOTHUBIICHUS ¥ COSIMHCHHBIN ¢ 9acThIO BBOIa MHGOPMAINH, H

3HAYCHUE, OTHOCAIICECS K HAMPSDKCHHIO, IOUICKAIIEMY I10j1a4€ Ha IOCTOSHHBIN
PE3UCTOP, MOXKET BBOJUTHCS KaK (PMKCHPOBAHHOE 3HAYEHUE B YaCTh BBOJIA HH(POPMAIIUH.

3. biok nuranus 1o 11. 2, B KOTOPOM

3apsiAHOE YCTPOMCTBO IMOJAET BTOPOE 3apsIHOE HANpPSDKEHHE B CiIydae, KOraa BXOJHOE
3Ha4YeHHE, KOTOPOE BBOAMTCA M3 YacTH BBOjia MHPOPMAIUM, COJCPKUTCS B MPEABAPUTEIHLHO
3aJJaHHOM J[Hara3oHe, 1

BEJIMYMHA COTIPOTUBIICHUS MTOCTOSHHOTO PE3UCTOPA SIBJIICTCS 3HAYCHUEM, HAXOJISIIIAMCS
OJIVMIKE KO BTOPOMY 3HAYCHUIO JUTs ITpeoOpa3oBaHus PUKCHPOBAHHOTO 3HAYCHUS B MAKCUMATHHOE
3HAQYCHHWE B TMPE/BAPUTEIIHHO 3aJaHHOM JMala3oHe, YeM K TEepBOMY 3HAYCHHUIO JUIS
npeoOpa3oBanusl (HUKCUPOBAHHOTO 3HAYCHUS B MHUHUMAIBLHOC 3HAYCHHE B IPE/IBAPHTEIHHO
3a/laHHOM JIara3oHe.

4. brox nuTanus 10 1. 2, B KOTOPOM

BEJTMYMHA COTIPOTUBJICHUS TOCTOSTHHOTO pe3ucTopa paBHa 4,7 kOm.

5. brox nutanwus mo ar000oMy u3 mil. 1-4, TOMOTHUTENBHO COACPIKAITUN:

YCTPOMCTBO YHPABIECHUS, OTJICIBHOE OT 3apsSIAHOTO YCTPONCTRA,

IpU STOM YCTPOWCTBO YIPABJICHUS BBHITIOJHEHO C BO3MOYKHOCTHIO IIOJIYUEHUS
TEMIEPATypbl UICTOUHUKA MUTAHUS.

6. biox nmutanus o 1. 5, B KOTOPOM

YCTPOMCTBO YNpaBJICHUS MOJy4YaeT TeMIlepaTypy MCTOYHMKA IHUTAHMA 3a LMK, Ooee

NIPOAOJIKUATENIbHBIN, YEM KpaTHallUMd WK YIPABICHHUS YCTPOMCTBA YIPABICHUS, WIH C



4aCTOTOW HI)KE MaKCUMAIbHOMN paboueil 4acTOThl YCTPOICTBA yIIpaBICHUS.

7. bilok nuTaHug 10 1. 5, B KOTOpOM

YCTPONCTBO YIIPABIIECHUS BBIIOJIHAET YIIPABICHUE 110 [IEPEKITIOUEHUIO MEXKILY COCTOSHUEM,
B KOTOPOM TEMIICpATypy HCTOYHMKA IUTAHUS MOXHO II0JIy4aTh, U COCTOSHUEM, B KOTOPOM
TEMIEPATypy UCTOYHHKA [IUTAHUSA 110JIy4aTh HEBO3MOXKHO.

8. bsiox nuranus 1o ao6oMy U3 mil. 1-7, JONOIHUTENBHO COAEpIKaILMIi:

IIEPEKIIIOYATEIb, BHIIIOJHEHHBIA C BO3MOKHOCTBIO IEPECKIIIOUEHUS MEXKAY COCTOSIHUEM, B
KOTOpPOM (PMKCHPOBAaHHOC 3HAYCHHE BBOJAMTCS B YaCTh BBOAA MH(OPMALWHU, U COCTOSHHCM, B
KOTOPOM (PMKCHPOBAHHOE 3HAYCHHUE HE BBOJUTCS B 4aCTh BBOJA MH(GOPMAIIHH,

9. biok nuranus 1o 11. 8, B KOTOPOM

B COCTOSIHUH, B KOTOPOM (PUKCHPOBAHHOEC 3HAUCHHC HE BBOJMTCS B YacTh BBOJAA
UHPOPMALIUH, TEPEKITIOYATEIb JaeT 3apsIHOMY YCTPOHCTBY KOMAaHIY BBOJIMTH B YacTh BBOJA
uH(pOpMallY 3HAYEHHE IS TPUOCTAHOBKY 3aPSi/IKM MCTOUYHHKA ITUTAHUSI.

10. Briok nutanus 110 1. §, B KOTOPOM

BXO/IHOE 3HAUEHUE SIBJISICTCSA 3HAUYECHUEM, OTHOCSIIMMCS K HAIPSDKEHUIO, MOJICXKALIEMY
T10/1a4¢ Ha PE3UCTOP, KOTOPHIN COS/IMHEH C YaCcThIO BBOJA HH(DOpMaIuy,

OJIOK TIIMTaHUS COJCPXKUT IOCTOSIHHBIN PE3UCTOP, MUMEIOIIMH IOCTOSIHHYIO BEIHMYHUHY
COTIPOTHBIICHUS ¥ COCAMHEHHBIN C YacThIO BBO/Ia MH(OPMAIIIH,

NEPEKIII0OYaTeNIb  BBIIOJIHEGH MEXKJIy YacTbi0 BBOJa MWHPOPMAMU W  TJIABHOH
OTPULATEIBHON [IMHON WJIW JJUHUEH 3a3EMIICHUS, U

4acTh BBOJA MH(OpPMAIMK M TJIABHAS OTPHUIATEIbHAS INMHA WM JIMHUS 333€MIICHUS
COCJIMHEHBI HAINpPAMYIO IIEpPEKIIIoYaTeNeM, BCIEACTBHE Yero (UKCUPOBAHHOEC 3HAYCHUE HE
10/IaeTCs B 4AaCTh BBOJA HH(OpPMAIIHH.

11. bnox nuTaHus 1o 1. §, TOMOJHUTEIBHO COICPIKAIIIHIA:

AJIEMEHT, Y KOTOPOro 3HaueHHE PU3NIECKON XapaKTePUCTUKN U3MEHSETCS B 3aBUCUMOCTH
OT TEMIIEPATypPhl UCTOUHUKA ITUTAHUS,

IIPU 3TOM B COCTOSIHMH, B KOTOPOM (PUKCHPOBAHHOE 3HAUCHHE HE BBOJIUTCS B HAaCTh BBOJA
uH(pOpMaIInK, TEPEKITIOYATEh COSMHSIET 3JIEMEHT C YacThI0 BBOJIa MH(OpMAIIHH.

12. brnok nutanus o mobdomy u3 ni. 1-11, B koTopom

UCTOYHHUK TUTAHUS, KOTOPHIN sIBIsSETCS abCONIOTHO HOBBIM, B Cilydae, KOrja 3aps/ka
UCTOYHUKA MHUTAaHUS BTOPBIM 3aps/IHBIM HAIIPSDKEHHUEM BBIITOJIHEHA 0 KOHIIA, MMEET TaKylo
€MKOCTb, YTO MCTOYHHMK NMUTAHUS MOXKET M0AaTh B HArpy3Ky TaKO€ KOJIMYECTBO SHEPTHUH, YTOOBI
ucyepnarh a’po30se00pa3yroluil HCTOYHHUK, KOTOPBIM He ObLT B yIOTpeOIeHUY.

13. brok nutanus 1o 1. 12, B KOTOpoM

UCTOYHUK NMUTAHUA, B KOTOPOM HHCIOBOH MHAEKC, YKa3bIBAIOIIUI COCTOSHUE CTapEHUs
UCTOYHUKA NMUTAHMs, PaBeH WM OOJbIIE MOPOra, B CIy4ae, Korja 3apsaka UCTOYHHMKA IHTaHUSI
BTOPBIM 3apsHBIM HAIPSKEHUEM BBIIOJHEHA J0 KOHIA, HUMEET TaKyl €MKOCTh, YTO MCTOUHHMK
NUTAHUS MOXKET TII0AaTh B HArpy3Ky Takoe KOJHMYECTBO DHEPruM, 4YTOObI HCUEPIaTh
a’p030J1e00pa3yIOMUM UCTOYHUK, KOTOPHIN HE OBLT B yIIOTPEOJCHUN.

14. bnox nuTtanus 1o moodomMy u3 mni. 1-13, B koTopom



(duKCHpOBaHHOE 3HAUCHHUE HE MOIBEPracTCs BIMSHUIO TEMIIEPaTyphbl HCTOUHUKA TUTaHHUS.

15. brok nutanus 110 1. 1, pu 3ToM OJOK HUTAHUS COAEPIKUT:

YCTPOWMCTBO YIIpAaBJICHUs, OTIECIBHOE OT MCTOYHMKA IHMTAHUS W HMEIOIEE LMK
YIPABJICHHUS KOPOUE LUK YIIPABICHUS UCTOYHHUKA [IUTAHUSA,

[IpUYEM M3 HCTOYHUKA IIUTaHWS W YCTPONCTBA YIIPABIECHUS TOJIBKO YCTPOHMCTBO

YIIpaBJICHUSA BBITOTHCHO ¢ BO3MOXXHOCTLIO ITOJIYUCHUS TEMIICPATYPhl HCTOYHHKA ITATAHUA.
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OTYET O IATEHTHOM IIOUCKE  [Homep eBpasniickol 3asBKkm:

(crarea 15(3) EAIIK u npaﬁ?ng ITaTeHTHOM HHCTPYKHHH K 202090072

A. KITACCHOUKAILIWA ITPEJMETA U3OBPETEHW:
A24F 47/00 (2020.01)

H02J 7/00 (2006.01)

HOIM 10/00 (2006.01)

CornacHo MextyHapoaHo# nareHTHON Knaccugukaunu (MITK)

b. OBJIACTL ITONCKA:

TIpocMOTpeHHas JOKyMEHTaLus (cucTeMa Knaccubukamuu ¥ uaaexcel MIIK)

IA24F 47/00, H02J 7/00, HOIM 10/44, HO1M 10/48

OnexTpoHHas Ga3a AaHHEIX, HCTIOJIBE30BABINACA NPH MOKMCKe (Ha3BaHKe Ga3bl U, €CH, BO3MOXKHO, HCHOJIB3yEMbIE TTOMCKOBBIE TEPMHHBI)
IEAPATIS, Espacenet, J-PlatPat

B. JOKYMEHTBGI, CHUTAIOUIMECS PEJIEBAHTHBIMHU

Kateropus* CCBUIKM Ha JOKYMEHTHI ¢ YKa3aHHEM, [I€ 3TO BO3MOXHO, PEJICBaHTHEIX YacTeH OTHOCHTCA K MyHKTY Ne
X US 2017/0250552 A1 (Huizhou Kimree Technology Co.), 31.08.2017, onucanue, ¢ur. 1-3 1-15
A US 9929 586 B2 (KYOCERA CORPORATION), 27.03.2018, pedepar, dur. 2 1-15
A RU 2 676 256 C2 (OHJIUIT MOPPUC ITPOMTAKTC C.A.), pedepar, ¢ur. 3 1-15
A RU 2 312 432 C2 (OO0 «MPXHT Tpaucnopt»), 10.12.2007, onucanwue, ¢ur. 1 1-15

D TMOCICAYIOMUC NOKYMCHTEI YKa3aHbl B IPOJOJDKCHHA

«T» - Gonee NMO3AHUIA NOKYMEHT, OIMyGIIMKOBAHHBIN NOCIE AaThl IPHOPHTETA U
* Oco6ble KaTErOpHH CCHUIOYHBIX JOKYMEHTOB: Aoky » Oy A&Th PHOP

A» - IOKYMEHT, ONpeNeNAIOMMUA O6IIMK YPOBEHD TEXHHKH TIpUBE/ICHHBIH U1 MOHUMAHNS H306peTenis
«D» - ZIOKYMEHT, PHBEICHHELH B eBPasHiicKol 3asBke «X» - IOKYMEHT, UMelomuit HauGornee GIH3KOE OTHOIIEHHE K NPEAMETY [IOUCKa,

«E» - 607ee paHHUH JOKYMEHT, HO OITyG/IMKOBAHHBIN Ha IaTy NOJAH nopoyamuit HOBU3HY WIIH H300peTaTeNbCKUM YPOBEHD, BIATHIN B OTACNBHO-
eBpa3HICKON 3a4BKH HIIH ITOCTE Hee

«O» - NOKYMEHT, OTHOCAIMICA K YCTHOMY PAacKpPHITHIO, 3KCIIOHHPO-
BaHMIO M T.JI.

"P" - IoOKyMeHT, Ory6IMKOBaHHBIH O JAaTHI MOJAYH eBpa3sHMCKOM
3a4BKH, HO NIOCJIE AAThl HCMIpAIIMBAEMOrO NpHopHTeTa”

CTH

«Y» - IOKYMEHT, MMEIOmMuit Hanbosiee 6NHM3KOE OTHOIIECHHE K MPEAMETY MOKHCKa,
nopovamuit usoGperarensCkuii ypoBEHb B COYETaHHM C APYTHMH JOKYMEH-
TaMH ToH XKe KaTeropuu

«&» - AOKYMEHT, ABJMAIOMMUHCS NIaTEHTOM-aHAIOTOM

«L» - NOKYMEHT, IPHUBEACHHEIH B APYrUX LEIAX

Jlara nposenenns marentroro noucka: 03/03/2020
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