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OIIMCAHUE U30BPETEHUSA
2420-561130EA/085
BJIOK ITIMTAHUSA IJ151 ADPO30JIbHOT'O UHI'AJIATOPA

[0001] OBJIACTh TEXHUKH, K KOTOPOU OTHOCUTCS M30BPETEHIE

[0002] Hacrosimee u3zo0pereHHe OTHOCUTCS K OJOKY IMTaHMsA U1 a3pO30JIbHOTO
MHTAJISATOpA.

[0003] YPOBEHb TEXHUKU

[0004] CymecrByeT a’po30JbHBI HMHIAILATOP, KOTOPBIA BKJIIOYACT B el
a’po301co0pa3ylomMii  MCTOYHHUK,  HArpy3ky  Juis  oOpa3oBaHMs  a’po30is W3
a’po30J1e00pa3yonero MCTOYHNUKA, HCTOYHUK IUTAHMSA, BBIMOIHCHHBIA C BO3MOXHOCTBIO
pa3psAIKy PHEPTUU B HATPY3KY, U OJIOK YIPaBICHHS U YIPABICHHS UCTOYHUKOM IMHTAHUS (CM.,
HaIpUMeEp, IATEHTHBIE JOKYMEHTHI 1-4).

[0005] [[TarenTnbrit nokyment 1] CN 206865186 U

[[TatenTHsiit nokymenT 2] CN 104348214 A

[[MaTenTusrit goxyment 3] US 2017/0250552 Al

[[MaTenTHsrit gokyment 4] US 2015/0173124 Al

[0006] ITockonbKy a3p030JIbHBINH HHTAIATOP YaCTO UCIIONIB3YETCS, TO 3apsiika M paspsijika
MCTOYHHKA MTUTAHUS a3PO30JIbHOTO HHTAIATOPA MOTYT BBITIOIHSTHCS YaCTO.

[0007] Tlosromy, BO Bpemsi 3apsIKH M pPa3psAJikl TpeOyeTcs HACKOJIBKO BO3MOXKHO
OTpaHUYMBATh MOBBIIICHUE TEMIEPATYPhl HCTOYHHKA MUTAaHUS U OTPaHUYMBATh KOHIICHTPAILUIO
TETUIa B CXEMHOM IJIaTe MM KOHKPETHOM CXCMHOM DJIEMCHTE.

[0008] IlatenTHblE [MOKYMEHTHI 1-4 He paccMaTpMBalOT HHUKAKOro crocoda Juist
OTPaHUYEHUS TTOBBIIICHUS TEMIIEPATyPhl HICTOUHNUKA ITUTAHUS.

[0009] Llenmpio Hacrosimiero M300peTEHUS SBISETCS CO37aHME OJIOKA MHUTAaHUS IS
a’pO30JIbHOTO MHTAJIATOPA, CIIOCOOHOTO OrpaHMYMBATh IOBBIIICHHE TEMIIEPATyphl UCTOYHHMKA
MUTAHUSL U OTPAHWYHMBATH KOHIIEHTPAIMIO TEIIA B CXEMHOU TUIATE WM KOHKPETHOM CXEMHOM
JJIEMEHTE.

CYHIHOCTb U30OBPETEHU A

[0010] B cooTBETCTBHMU C acMeKTOM HM300PETCHUsS TpeIaraetcsi OJIOK MHUTAHHS IS
a’pO30JIBHOTO HMHTANSTOPA, TIPU 3TOM OJIOK TIMTAHUS COACPKUAT: MCTOYHUK THTAHUS,
BBITTIOJTHEHHBIH C BO3MOYXHOCTBIO PA3psIKM DHEPTUU B HATPY3KY JUIT 00Opa3oBaHUs adpo30iis U3
a’p03051e00pa3yIoIIero HCTOYHHKA; MEPBYI0 CXEMHYIO IIIaTy, BKIIIOUAIOIIYIO B CE0sl Pe3UCTOp; U
BTOPYI0 CXEMHYIO IUIaTy, pAacClOJOKEHHYIO OTACIBHO OT TICPBOM CXEMHOM TUIaThl U
AJIEKTPUYECKU COCIMHEHHYI0 C TMEPBOM CXEMHOM TIUIaTOM, MpHYEeM BTOpasi CXEMHas IuiaTa
BKJIIOUaeT B cels, IO MEHbHIEH Mepe OJHO H3: YCTpOICTBa YIpPAaBJIEHHS, BBHITOJIHEHHOTO C
BO3MOXKHOCTBIO YTIPABJICHMS, MO MEHbIIEH Mepe, 4EeM-TO OJHUM W3 Pa3pAIku U 3apsaKu
UCTOYHUKA IMTaHWs; M 3aps/JHOTO  YCTPOWCTBA, BBINOJIHEHHOTO C  BO3MOYKHOCTBHIO
IpeoOpa3oBaHus YHEPTUH, KOTOPas MOJIaeTCsl, B SHEPTHUIO JUIS 3apsAKH UCTOYHHMKA MTUTAHHUS.

KPATKOE OITMCAHWE YEPTEXEN

[0011] ®wur. 1 - BUI B EPCIIEKTURE a3PO30JILHOT0 HHTAIATOPA, 000PYI0BAHHOTO OJIOKOM



NUTAHUS B COOTBETCTBHH C BAPHAHTOM OCYILIECTBIICHHUS] HACTOAIIETO N300pEeTEeHUS.

@ur. 2 - Apyro# BUJ B IEPCIIEKTHBE a3PO30JIHHOI0 MHI AN TOPa, IIOKa3aHHOTO Ha ¢ur. 1.

@ur. 3 - BuA B pazpes3e adpo30JIbHOTO HHTAITOPA, T0Ka3aHHoro Ha dur. 1.

®ur. 4 - Bu B IepCreKTUBE OJI0Ka TUTAHHUS B a9PO30JbHOM WHTAIATOPE, TOKa3aHHOM Ha
¢ur. 1.

®dur. 5 - BUA B NEPCIECKTUBE, U300PAXKAIOUIUI UCTOYHUK MMHUTAHUSA, TEPBYIO CXEMHYIO
IUIaTy, BTOPYIO CXEMHYIO Iu1aty u rubkyio neuatHyto riary (FPC-mnary), koTopsie coaepxarcs
BHYTpH 0JIOKA MUTAHUSI B a3PO30JIHHOM HHTAISTOPE, IOKA3aHHOM Ha ¢ur. 1.

®ur. 6 - GJI0K-CXeMa, MOSICHSIONIAs KOHPUTYPALIMIO OCHOBHOW 9acTH OJIOKA MHUTAHUS B
a’pO30JILHOM MHTAJISTOPE, IIOKA3aHHOM Ha dur. 1.

@dur. 7 - cxema MCKTPUYCCKHX COCIWHCHUH, TMOSCHSIONIAS CXEMHYI0 KOH(PUTYpALIUIO
0J10Ka MUTaHUS B @3PO30JIBHOM WHTAJIATOpPE, ITOKa3aHHOM Ha dur. 1.

Qur. 8 - cxema 3JIEKTPUUECKUX COCAMHEHMH, MOSCHAIOIas MPUMEPHYIO BHYTPEHHIOKO
KoHurypanuio 3apsaaoi IC (MUKpocxeMbl), TIOKa3aHHOM Ha ¢ur. 7.

®ur. 9 - uzobpaxeHue, MOSICHSIIONIEE U3MEHEHUE HAlPSIKEHHUS, KOTOPOE MOABOJUTCS K
y3ITy BBIBOJIOB JUIs 3aPsI/IKH BO BPEMsI 3apsAKU NCTOYHHUKA TN TaHMS, TIOKa3aHHOTO Ha dur. 7.

@ur. 10 - cxemaTrudeckoe TPEACTABICHNE, MOSACHSIONICEC TMEPBYI0 MOANDUKAIUIO
PaCIIONOKEHUS IIEPBOM CXEMHOM TWIATHI U BTOPOM CXEMHOM IIIAThl OTHOCHUTEIHHO MCTOYHHUKA
MUTAHUS B OJIOKE MTUTAHUSL.

@ur. 11 - cxemarnyeckoe IIPEICTABICHHUE, MOSICHAIONIEE BTOPYIO MOAMDUKAIUIO
pacCIIONIOKEHUSL TIEPBOM CXEMHOM IWIATHI M BTOPOM CXEMHOM IIJIaThl OTHOCHUTEIBHO HCTOYHHUKA
IMUTaHUs B OJIOKE MTUTAHUSL.

OINMCAHUE BAPUAHTOB OCYIUIECTBJIEHUA

[0012] [lanee mpuBeneHo omucaHue OJOKa MUTAHUS JUIS a’PO30JbHOTO MHTANIATOpA B
COOTBETCTBHM C BapUAaHTOM OCYIIECTBJICHUS HacTosllero n3odperenus. CHauana Oy/ieT onucaH
a’PO30JIBHBIN HHTAIATOP, 000PY/IOBAHHBIN OJIOKOM MTUTAHUS, CO CChITKOM Ha dur. 1 u dur. 2.

[0013] (ADPO30OJILHBIN UHT AJISITOP)

ABpO30JIbHBIN  MHTajnATOp 1 SBISETCS YCTPOWCTBOM JUIS MHIAIALMM  a3po30Jd,
COJIEPIKaNIEro apoMaTH3aTop, 0€3 rOpeHHs U UMeeT HOpPMY CTEPIKHS, IIPOJAOKAIOIIErOCs B/IOJIb
HEKOTOpPOTO HampaBicHUs (HAa3bIBAEMOro B JaJbHEHIIEM TIPOJOJIBHBIM HampaBieHueM A).
Anpo3zonbHbli uHranaTop 1 Bkmouaet B ceOs 0ok 10 nmuranus, nepssiit kKapTpu K 20 U BTOPOit
kapTpu/pK 30, KOTOPBIE PACIIONIOKEHBI B TIOPSIJIKE BJIOJIH TIPOJI0JIbHOTO HanpasyieHust A. [lepBorit
KapTpu/ ok 20 MOXKHO MPHUCOEAUHATH K Onoky 10 muTaHus U OTCOEIMHATH OT Hero. Bropoi
kapTpuuk 30 MOXKHO MPUCOETUHSATH K MepBoMYy KapTpupky 20 U OTCOeNMHATh OT Hero. MHaue
TOBOPSI, TIEPBBI KapTpuK 20 U BTOpol KapTpuK 30 MOKHO 3aMEHATh KaXK/IbIH B OT/ICTILHOCTH.

[0014] (BJIOK TITMTAHUA)

brox 10 muTaHus MO HACTOSAIIEMY BapHaHTy OCYIIECCTBIICHUS BKJIIOYAET B CEOsI MEPBYIO
cxemMHyw 1uiaty 43S, coaepxamiyro y3en 43 BBIBOJOB s 3apsyiku U pesuctop 43R,
chopMmupoBaHHbie Ha HeM, (cMm. ¢ur. 3, ¢ur. 5 u ¢ur. 7), BTOpyro cxemHyw miary S0S,

cojiepkairyro UCTOUHUK 12 muranus (cMm. dur. 3 u dur. 5-7), 3apsanyro IC (mukpocxemy) S5,



ook Mukpokoutpoiuiepa (MCU) 50, nepekmouatens 19, paznuunble JaTYUKH H Tak jHalee,
chopmupoBanHble Ha HeH, (cM. dur. 3, dur. 5 u ¢ur. 7) u FPC-tuatel (rubkyio meyaTHyro
wiary) 13S (em. ¢ur. 5 u ur. 7) B wmmnapuieckom kopiyce 11 6moka nuranus (cm. ¢ur. 3 u
¢ur. 4). MHcrounuk 12 nwuraHus sBIASETCS 3apshkaeMol  Oatapeed  aKKyMYyJISITOPOB,
KOHJCHCATOPOM C  JABOMHBIM  DJICKTPUYECKUM  CJIIOEM WJIM 4YEM-TO IIOAOOHBIM, W,
IPEAIOYTUTEIIBHO, SIBJISCTCS HOHHO-TUTUEBBIM akKyMyisiTopoM. [lo BHeIIHEMY BUy HCTOYHHK
12 nuranus uMeet GopMy CTEPIKHS, HAIPUMED, LHIMHAPUICCKYIO (OPMY MIIH HPU3MATUIECKYIO
(dopmy, IPOIOIDKAIOLIYIOCS BAOJIb MPOAOIBHOIO HANPABICHUS A.

[0015] Kak moka3ano na ¢ur. 4, na Bepxuedl yactu |la kopryca 11 Gnoka nuranus,
PacIOJIOKEHHON CO CTOPOHBI OJIHOTO KOHI@A B IPOAOJIBLHOM HANpaBJCHHH A (Ha CTOPOHE
nepsoro kaprpumka (20)), obecnieuen y3en 41 BBIBOIOB s pa3psaku. Y3en 41 BBIBOJOB IS
pa3psaku 00ecrieueH TaK, YTOOBI BBICTYNATh M3 BEPXHEH MMOBEPXHOCTH BepxHeH yactu 1la B
HaIpaBJICHUU K NepBOoMYy KapTpu/Ky 20, M BBIIOJHEH C BO3MOXKHOCTBIO 3JIEKTPUUYECKOTO
coeuHeHUss ¢ Harpy3koi 21 mnepsoro kaprpupka 20. Kpome Toro, Ha 4acTu BEpXHEH
MOBEPXHOCTH BepxHei uactu 1la, BOau3m y3na 41 BbIBOJOB Uil paspsaku obecrieueHa
BO3/1yXOIIOABOIsAIIAs YacTh 42 JIs 110/IBO/Ia BO3/lyXa K Harpy3ke 21 nepsoro kaprpumpka 20.

[0016] Kpome Toro, Ha HuxHel yact 11b koprmyca 11 6iroka nmuTanus, pactoIoKEHHOMN
CO CTOPOHBI JIPYroro KOHIA B IPO/OIBHOM HallpaBiIeHUU A (CO CTOPOHBI, IIPOTHBOIOJIOKHOM
nepBomMy Kaptpuky 20), obecrieueHbl y3eia 43 BBIBOJIOB JUISl 3apsi/IKH, BBITOJHEHHBIN C
BO3MOXKHOCTBIO JJICKTPHUECKOTO COEJMHEHUSl C BHEIIHUM HCTOYHUKOM IIMTaHUS, W IepBas
cxeMHas miara 43S, cozpeprkaiiasi CMOHTUPOBAHHBIN Ha HEW y3en 43 BBIBOJAOB JUISL 3apsi/IKH.
V3en 43 BBIBONOB Ui 3apsiiku obecrieueH Ha OOKOBOM INMOBEPXHOCTH HMKHEH dactu 11b u
ABJIACTCS COCIUHUTENIEM, K KOTOPOMY MOKHO IIOJICOCIMHUTh, HAIIPUMEP, 110 MEHBIIEH Mepe,
KakMe-TO OJiHM M3 BBIBOJIOB mMHTep(eiica USB, BriBo0B HHTEepdeiica micro-USB u BhIBOOB
pa3bemMa turna Lightning (3aperucTpupoBaHHbIN TOBApHBII 3HAK).

[0017] B xauectBe aibTepHATHBBIL, y3el 43 BBIBOJIOB MM 3aps/IKM MOXET OBbITh
HHEPTONPUHUMAIOIICH YaCThIO, BHITIOJTHEHHON C BOZMOKHOCTBIO TIpHEMa YHEPTHH U3 BHEIIHETO
HNCTOYHUKA MUTAaHUS OECKOHTAKTHBIM criocoOoM. B nanHom cnydae, y3enm 43 BBIBOAOB JUIS
3apsAAKK (SHEPrompUHUMAIOIIAST YacTh) MOXET COCTOATh M3 SHEPTOMPUHUMAIOIIEH KaTyIIKH.
becnipoBoHas cuctema repeiauu SHEPTrUu MOXKET OBITh WHIYKITMOHHOTO THUTIA U MOXKET OBITh
MarHMTHO-PE30HAHCHOTO TuMa. Y3en 43 BBIBOJOB JUISL 3aps/IKM  MOXKET OBITh TaKxke
SHEPrONPUHUMAIOIIEH YacThIO, BBITIOJHEHHON C BO3MOKHOCTBIO IIPHEMa YHEPIHH U3 BHEHIHETO
WNCTOYHUKA MUTaHUs 0e3 Kakoro-mubo koHTakTa. B spyrom mpumepe, y3en 43 BbIBOJOB JUIS
3apsiIkM MOXET OBITh BBITIOJHEH TaK, YTO K HEMY MOT'YT IOJACOEIUHATHCS, [0 MEHbIIEH Mepe,
onau w3 BBIBOJIOB mHTepderica USB, BrBos0B mHTepdetica micro-USB u BBIBOJOB pa3bema
tumna Lightning, ¥ B HEM COEPKUTCS BBIICYTIOMSIHYTAasi JHEPTONPUHUMAFOIIAs YacTh.

[0018] Kax moxa3zano Ha ¢wur. 5, neppas cxemMHas riata 43S pacrmosiokeHa psjioM ¢
OJIHOW KOHIIEBOM YaCThIO0 UCTOUHUKA 12 MUTaHUS B IIPOJOJIBLHOM HarpaBjieHUU A (CO CTOPOHBI,
MTPOTHUBOIIOJIOKHON CTOpoHE TepBoro kapTpumka (20)). [loBepXxHOCTh TaHHON KOHIIEBOW YacTH

dbopMHUpyeT MOBEPXHOCTH, OMIKailIyro K repBod cxemHod miate 43S. Kpome Toro, BTOpas



cxeMHas 1iata S0S pacnosioxxeHa psaoM C APyroil KOHLEBOM 4acThlo UCTOUHUKA 12 nuTaHus B
[POIOJIBHOM HarpasieHuu A (co croponsl nepBoro kaprpumka (20)). [ToBepXHOCTH aHHOM
KOHIICBOM 4acTH (OpMHpPYET HOBEPXHOCTb, OJIMDKalIIyI0 KO BTOpoil cxemHoil wiate 50S. Kak
OIIMCAaHO BBIIIE, IIepBas cxeMHas Iiata 43S u Bropas cxemHas Iuiara 50S pacnoOKeHBI
OTJIEJIBHO APYT OT APYyTa U 3JIEKTPUIECKU coennHenbl nocpeactsoM FPC-muarter 13S.

[0019] Kak noka3zano Ha ¢ur. 4, Ha O0KOBOI MOBEPXHOCTH BepxHeH yactu 11a xopmyca
11 Osoxa nuraHus oOECIIEYEH HWCIOJIHUTENbHBIM Yy3en 14, KOTOpBIM MOXKET YIPaBISTbH
II0JIb30BATENb, C BBIXOJIOM HAa CTOPOHY, IIPOTHUBOIIOJIOXKHYIO Y311y 43 BBIBOAOB JUlsl 3apsiiaku. B
YaCTHOCTH, WCIIOJIHUTENbHBIN y3eil 14 u y3en 43 BbIBOJOB Ul 3apsiIKM  PacIioyiararoTcst
CUMMETPHYHO  OTHOCHUTEIBHO TOYKH  IIEPECEUCHMS] IPSIMON  JIMHUM, COCAMHSIOLICH
MCTIOJIHUTENBHBIN y3en 14 u y3en 43 BBIBOJOB JUTS 3apsiKU, ¥ OceBOH juHuH 010Kka 10 muTaHus
B IIpOJOJILHOM HampasieHuu A. HcrnosnutenbHblt y3ea 14 cocToMT M3  KHOIIOYHOTO
TIEPEKITIOYATEIISI, CCHCOPHOU IMAHETH WK 9ero-T1o mogxoOHoro. Kak nokazano Ha ¢dur. 3, BOIM3H
WCTIOJIHUTEIILHOTO y3iia 14 obecrieueH martywk 15 Boxa Juist IETEKTUPOBAHUS BTSTHBAIOIIUX
JICHCTBUH.

[0020] 3apsimnas IC 55, nokazanHas Ha ¢ur. 6 1 (ur. 7 BHINOIHACT YNPABICHHUE VIS
IpeoOpa3oBaHus HHEPrUM, KOTOpas IOJAeTCS W3 BHEHIHETO HWCTOYHHKA IMUTaHUS B y3en 43
BBIBO/JIOB JUJIS 3aPsi/IKH, B QHEPTUIO /IS 3apsi/IKHU JIJIsl MCTOYHUKA 12 MUTaHMsI U 110124 SHEPTHH B
uctouHuk 12 nuranus. 3apsaHas 1C 55 BblllojHEHA C MOMOIIBIO CTaOMIM3aTOpa C MaJbIM
nageHueM HanpsbkeHusi (LDO-crabunuszatopa) Ui NOHMXKEHMS BXOJHOTO HAINPSOKEHHUS U
BBIBO/1a TIOHUYKEHHOT'O HAIIPSKECHUS.

[0021] Bioxk MCU 50 coeauHeH ¢ pa3iMuyHBIMUA CEHCOPHBIMU YCTPOUCTBAMM, TAKMM KaK
JTaT4uK 15 BAOXa I IETEKTHPOBAHUS BTATMBAIOIIMX (BABIXATCJIBHBIX) JACHCTBHM, jaTuuk 16
HaIpsDKEHUs JUISI U3MEPEHHS] HaNpsDKCHMS MHUTAHWS HCTOYHMKA 12 nutanus u gaTtauk 17
TEMIIEpaTyphl JUIS TEMIEpPaTypbl HCTOYHMKA |2 MUTaHMS, HCHOJHUTENIBHBIM y3JIoM 14,
n3BemareneM 45 u namsaTeio 18 A coXpaHeHMs 4Kcia BTATUBAIONIMX JICUCTBUMN, BPEMEHHM, B
TEYEHHE KOTOPOTO PHEPTHS 110/1aBajach B HArpy3Kky 21, u Tak janee, Kak Moka3aHo Ha ¢ur. 6, u
BBITIONTHSIET pa3HOO0Opa3Hoe yrpaBieHHe adpo30abHbIM uHransTopoM 1. biiok MCU 50 sBnsercs,
B KOHKPETHOM CJIy4ae, IPOIECCOPOM.

[0022] B xopmyce 11 Omnoka nuTaHus CQOPMHUPOBAHO TaKKE BO3AYXOBITYCKHOE
oTBepcTHE (HE MOKa3aHHOE Ha YepTe)kax) JUIsl BIyCKa BO37ayxa. BO3/yXOBIyCKHOE OTBEpPCTHE
MOXET ObITh CHOPMHPOBAHO BOKPYr MCIOJHHUTEILHOTO Vy31a 14 win MOXKeT ObITh
chOpMHUPOBAHO BOKPYT y3Jia 43 BBEIBOJIOB JIJIS 3aPSJIKH.

[0023] (TTEPBBII KAPTPUJTXK)

Kak moxazano Ha ¢wur. 3, mepsbiii kapTpumx 20 BKIOuYaeT B ceOS eMKocTh 23 st
COJICpKaHusl UCTOYHMKA 22 a3p030Jisl, JIEKTPUHECKYI0 Harpy3ky 21 i ucnapeHusl HCTOYHUKA
22 adpo3souis, GuTiib 24 18 BcachlBaHMS UCTOYHUKA a’po30JIs U3 eMKOCTH 23 K Harpyske 21,
a’pO30JbHBIN KaHal 25 i1 MPOTEKaHUS a’dpo30Jisi, 00pa3yeMoro pacrbiiecHUEM UCTOYHHUKA 22
a’po30J1s, B HAIpaBJICHUU BTOPOro KapTtpumka 30 M KOHIEBON KOJMa4voK 26 Jyisi COXpaHCHUS

4acTH BTOPOro kaptpumka 30, BHYTPH IMIHHAPHUIECKOTO KOpITyca 27 KapTpuiKa.



[0024] EMkocTs 23 copMupoBaHa ¢ BO3MOXKHOCTBIO OXBaTa a’po30JIbHOTO KaHaia 25 u
BMEIIAeT UCTOYHHMK 22 a’po3oiii. B emkocTH 23 MOXET OBITh YJIOKEH MOPUCTHIN JIEMEHT,
HapuMep, MoJUMEpHas TKaHb WIM XJIONYaTOOyMa)kHasih HUTb, M HOPHUCTBIA 3JIEMEHT MOMKET
OBITH IPONUTAH UCTOUHUKOM 22 a3po3oiis. McTounuk 22 a3po30s1st BKIIOYACT B €05 KUAKOCTD,
HAIpUMep, [NIHLIEPUH, IPONUICHITIMKOJIb WIIH BOLY.

[0025] Dutmiis 24 sBiseTcsl 3JEMEHTOM, YAEP/KUBAIOIIMM JKUAKOCTh, /IS BCACHIBAHUS
UCTOYHMKA 22 a’3po30is U3 €MKOCTH 23 Kk Harpy3ke 21 ¢ MCIOIBb30BaHUEM KalWUIIPHOIO
JCHCTBHSI U BBIIOJHCH, HApUMEpP, U3 CTEKJIOBOJIOKHA, IMOPUCTON KEpaMHUKH WIIHM 10J00HOTO
MaTtepuaa.

[0026] Harpy3ka 21 ucnapsier UCTOYHUK 22 a’po3osis 6€3 TOPCHUS C UCIIOIh30BAHHECM
SHEPruM, KOTOpas MoJaeTcsl U3 UCTOYHMKA 12 nuranus 4yepes y3en 41 BBIBOAOB JUIsl pa3psiaKu.
Harpyska 21 BbInojgHeHa M3 HarpeBaTelbHOM IIPOBOJIOKM, HABUTOM C IIPEIBAPUTEIILHO
3aJlaHHBIM 1marom, (crmmpanu). OxHako, Harpy3ka 21 jomkHA OBITH BCErO JIMIND 3JIEMECHTOM,
CTIOCOOHBIM HWCIApSTh UCTOYHHUK 22 a’3p030Jif, ¢ OOpa30BaHHUEM, TEM CaMBIM, adpO30Jsd, H
SBJIIETCS, HAIIPUMEp, HArpeBaTe/IbHBIM 3JIEMEHTOM HWJM  YJIbTPa3BYKOBBIM TI'E€HEPATOPOM.
IIpumepsl HarpeBaTelbHOrO 3JEMEHTA BKJIIOYAIOT B ce0d HarpeBareib COINPOTUBIICHUS,
KepaMU4ECKUI HarpeBarTesb, HarpeBaTesb HHAYKIIMOHHOIO HAarpeBa v Tak Jlajee.

[0027] Anpo3zosibHbIM KaHal 25 o0ecrieueH ¢ BBIXOJIHOM CTOPOHBI OT Harpysku 21 1o
oceoit inHuu L 6noka 10 nutanus.

[0028] KomniieBoii konmayok 26 BKIOYAET B ce0s1 4acTh 26a BMEIICHHUS KapTpUDKa JUIS
BMEILICHUSI YacTH BTOpPOro kaprpujka 30 M COCIMUHUTEILHBIN Npoxon 26b mis coenuHeHUS
a’pO30JILHOTO KaHaia 25 1 yacTH 26a BMEIICHUS KapTpuKa.

[0029] (BTOPOU KAPTPUJIX)

Bropoit kaptpuk 30 Bmeniaer ucrounuk 31 apomaruszaropa. KoHiieBas yactb BTOpOro
kapTpumxka 30 co cropoHbl mepBoro kaprpumka (20) BKIIaJBIBACTCS, C BO3MOYKHOCTBIO
W3BJICYCHUS], B YacTh 26a BMEUICHUS KapTpHjKa, 0OECICUCHHYI0O B KOHIICBOM KOJIavyke 26
nepporo kaprpumka 20. Jlpyrasg koHueBass 4acTh BTOporo kaprpumaxka 30 €O CTOPOHBI,
IIPOTHBOIIOJIOKHON CTOpOHE MepBoro kaptpumka (20), BBITOJHEHA B BHUJE HHIAISIMOHHOTO
kaHazna 32 s noiab3oBareis. OQHaKo, MHTaIAIMOHHBIA KaHa 32 He 00s3aTeNIbHO OJDKEH ObITh
BBITIOJTHEH HEPAa3bheMHO CO BTOPHIM KapTpukeM 30, 6€3 BOZMOXXHOCTH OT/IEJIICHUS OT BTOPOTO
KapTpuJiKa, 1 MOXKET ObITh BBIITOJIHEH C BO3MOKHOCTBIO MPUKPETUIEHUS U OTACIICHUSI OT BTOPOTO
kaptpupka 30. Ecnu wHransnuoHHbIA KaHan 32 BBIMONHEH OT/ACHBHO OT Osioka 10 mutanus u
nepBoro kaptpuka 20, Kak ONMMCaHO BHINIE, TO MHTATSIIMOHHBIM KaHall 32 MOXKHO XPaHUTH B
TUTHEHNYHBIX YCIOBUSX.

[0030] Bropoit xaptpumk 30 106aBiseT apoMaTH3aTop B adpo30iib, 00pa3yeMblil MyTeM
UCITapEHUsT UCTOYHMKA 22 adpo30Js Harpy3kou 21, mpu npoTEKaHUH adpo30Jisi Yepe3 UCTOUHUK
31 apomaruzaropa. B kadecTBe H3/eIMs M3 MCXOJHOr0 Marepualia, KOTOPOE MPEICTABISET
co0O MCTOYHHMK apoMaTu3aTropa, MOMXHO MCHOIb30BaTh IPECCOBKY, H3TOTOBJICHHYIO
dbopmoBaHuEM pe3aHoro tabaka WM CBEXHX JIHCTheB Tabaka B (opme rpanyi. Mcrounux 31

apoMaTH3aTopa MOXKET OBITh BBIMOJHEH M3 PacTeHHs (HApUMeEp, MIThl WJIM PACTHUTEIBHOTO



JIEKApCTBEHHOTO CPEJCTBA MJIM apOMAaTHYECKUX TPaB), OTIIMHaoerocs or tabaka. B ucrounuk
31 apomaTu3zaTopa MOXKeET OBITh BBE/ICHA TaKasi apoMaTH4ecKas 100aBKa, KaK MEHTOI.

[0031] A»po30iibHBIN MHTAIATOP | MO HACTOALEMY BapHaHTY OCYILECTBICHHUS MOXKET
CO3/aBaTh a’p030Jb, COACPIKALIUN apoMaTU3aTrop, IMOCPEACTBOM MCTOYHMKA 22 a’po30I,
ucrounuka 31 apomaruzaropa u Harpy3ku 21. MHade rosops, ucTO4HMK 22 a’po30is H
uctounuk 31 apomarmzaropa GOpPMHPYIOT a’3po30sico0pasyonIMid UCTOYHUK JUIsi 00pa3oBaHus
a’po30JI.

[0032] Abnpo3zoneoOpas3yromuii  UCTOYHHK B a3pPO30JBHOM HHraisrope 1 sBisercs
4acThl0, KOTOPYIO I10JIH30BATENIb MOXKET 3aMEHSATH Ul UCHOJIb30BaHusA. B BUle JaHHOW yacTH
MOXHO 00ecreunBaTh, HAIPUMEP, OAWH NEPBHIA KapTpumk 20 1 oauH wim Oonee (Hampumep,
I5Th) BTOPBIX KapTpumkei 30 B kagecTBe 0HOTO Habopa [T MOJIB30BATEIIL.

[0033] Koudurypanus a’po301e00pa3yiomero HCTOYHUKA, KOTOPBIA  MOKHO
UCIIOJIb30BaTh B a3pO30JIbHOM HHrajiastope |, He orpaHuueHa KoHQurypanueid, B KOTOpOM
UCTOYHUK 22 a’po30Jisl U UCTOYHUK 31 apoMarn3aropa BHIIOJHEHBI MO-OTAEIBHOCTH, U MOYKET
ObITh KOH(HWrypamuei, B KOTOPOH WCTOYHUK 22 a’po3oiisi W HCTOYHMK 31 apomarmsaropa
cOopMHPOBAHBI KaK OJHO IE0¢, KOHpHUTypanuel, B KOTOpoi HCTOUYHUK 31 apomarmzaropa
OTCYTCTBYET, U MCTOYHHUK 22 a’po30Jisl 3aKIII0YAET BELIECTBO, KOTOPOE MOXKET COAEPKAThCS B
ucrtounuke 31 apomaru3aropa, KOHOUTYpAIMCH, B KOTOPOH MCTOYHUK 22 a’po30Jisi COJACPIKUT
MEJUIMHCKOE BEHICCTBO WJIM YTO-TO IMOA00HOEC BMECTO MCTOYHMKA 31 apomMarm3aTopa U Tak
aanee.

[0034] B a’po30;1bHOM UHTAIATOpPE |, BBIMOJIHEHHOM BBIIICOIMCAHHBIM 00pa3oM, Kak
II0Ka3aHo cTpenkoil B Ha ¢ur. 3, BO3ayX, BTEKAOIMNH W3 BIYCKHOTO OTBEpCTUS (HE
MIOKa3aHHOTO Ha ¥epTexax), copMupoBaHHoro B kopryce 11 610ka muTaHus, MpoTEKaeT 4epes
BO3/YXOIOABO/AIYIO 4acTh 42 M TPOTEKaeT OKoJ0 Harpy3ku 21 mepBoro kaprtpumka 20.
Harpy3zka 21 ucnapsier MCTOYHHK 22 a’po30iid, BCOCAHHBIM M3 eMmKocTH 23 dutuiem 24.
Anpo30Jib, 00pa30BaHHBIN PACIIBUICHHEM, MPOTEKAET IO a’pO30JBHOMY KaHaly 25 BMECTE C
BO3/1yXOM, BTEKAIOIMM W3 BIIYyCKHOTO OTBEpPCTHS, M I0JIa€TCid BO BTOpOW KapTpumx 30 1o
COETUHUTENILHOMY Mpoxoay 26b. Aspo3oib, noaBaeMblii Bo BTopoil kapTpu/ ik 30, nmpoTekaer
gyepes ucTouHuK 31 apomarusaropa v, TEM CaMbIM, JTOTOJHAETCS apoOMaTU3aTOPOM, U I10/1aeTcsl B
WHTAJSIITUOHHBINA KaHai 32.

[0035] B aspozonbHOM wuHramstope | TMpeaycMOTpEeH Takke wu3Bemarens 45 s
TIpe/ICTaBICHUsT pa3HooOpa3Hoi wHopmarnuu (cM. ¢ur. 6). M3Bemarenr 45 MoxeT OBITH
BBITIOJTHEH € MOMOIIBIO CBETOU3IIYHAIOIIET0 3JIEMEHTA UM MOXKET OBITh BBIMIOJIHEH € MIOMOIIIBIO
BUOPAIIMOHHOTO 3JIEMEHTA, WJIH MOXET OBITh BBIIOJHEH C IOMOIIBIO 3BYKOU3IYYarOLIEro
anemeHTa. M3Bemarens 45 MOXKeT OBITH COUETAHUEM U3, TI0O MCHBIIICH Mepe, ABYX JIEMEHTOB U3
CBETOM3IYYAOIINX 3JEMEHTOB, BHOPAIIMOHHBIX JJEMEHTOB M 3BYKOM3JIyYAlOIIMX 3JIEMEHTOB.
W3Bemartens 45 MoxkeT ObiTh oOecrieueH B J1I000M KOMITOHEHTE u3 Osoka 10 muTaHus, MepBoro
kaptpumpka 20 m BTOporo kaptpumka 30; oIHaKo, B TMPEANIOYTUTEIHHOM HCIIOJHEHUH,
n3pemarens odecneynBaroT B Osioke 10 nuranusa. Hampumep, 30Hy BOKpYT MCIOJHUTEIBHOTO

y3na 14 BBINOJHAIOT C BO3MOXKHOCTBIO CBETOINIPOITYCKAaHMS, 4YTOOBI JIONIYCKaTh CKBO3HOE



IPOXOXKJICHHE CBETa, KOTOPBIA H3JIY4aeTCsl CBETOM3IYYAIOUIMMM 3JIEMEHTAMH, Halpumep,
ceeropuogamu (CJ1).

[0036] (QJIEKTPUHECKAS CXEMA)

Jlanee npuBeAcHO MOAPOOHOE ONMUCAHUE IICKTPUUECKOM cxembl Oioka 10 muranus co
CChUIKOM Ha ¢ur. 7 u ¢ur 8.

bnok 10 nmuranus BKIO4aeT B ce0sl HCTOUHMK 12 mUTaHUS, IEPBYIO CXEMHYIO IaTy 43S,
COJIEp KALIYIO BbIBOA 41a [ist pa3psiiku 3JIEKTPOIa [10JIOKUTEIILHOIO 10I0ca U BeiBoA 41b s
paspsIKy IJIEKTPOJA OTPHUIATEIBHOTO IOJI0CA, KOTOphIC 00pa3yloT y3ena 41 BBIBOIOB ISt
paspsaku, y3en 43 BBIBOIOB IS 3apsiiku U pesuctop 43R, chopmupoBaHHbIC HA HEW, BTOPYIO
cxemuyro tiary 50S, coxepxkamiyro 3apsanyio IC 55, 6nmok MCU 50 u nepexmouartens 19,
copmupoBannbie Ha Hel, 1 FPC-nmaty 13S, a5ekTpryuecku COCTUHSIONIYIO IEPBYIO CXEMHYIO
wiaty 43S u Bropyio cxemuyio miary 50S. Kpome Toro, pesucrop 13, moka3zaHssiii Ha ¢ur. 7,
0003HaYaeT CONMPOTHBICHHE MEKCOCIUHCHHUS, KOTOPOE CO3ACTCsl TMPOBOAKON, COJIEpIKaIeHCs
Ha FPC-nnare 13S.

[0037] Pe3uctop 43R BBEINOIHEH C MCIIOJB30BAHUEM 3JICMCHTA, MMCIOIIEIO 3HAYCHUC
COTTPOTHBIICHUS, HAIPIMEP, PE3UCTUBHOTO JIEMEHTA WA TPAH3UCTOPA, U OJWH KOHEI[ JAHHOTO
pesucropa coenuHeH ¢ BxogoM IN y3ma 43 BeIBOAOB st 3apsiakd. Jlpyras KOHIIEBash 4acTh
(npyroit xonen) pesuctopa 43R co CTOPOHBI, ITPOTUBOIOIOKHOW CTOPOHE y3ila BBIBOJOB JUIS
3apanku  (43), snexrpuuecku coeaumHeHa ¢ BxoaoMm IN zapsaguont IC 55 mnpoBojakoi,
chopmupoBannoit Ha FPC-mmare 13S. Kpome Toro, 3asemmsromuii BeiBog GND y3ma 43
BBIBOJIOB JUISL 3apS/JKH DJIEKTPUUYCCKH COCAMHEH C BHIBOJIOM 41b mms paspsaku »ieKTpoja
oTpHuLaTeNbHOro mostoca nposoako Ha FPC-mmare 13S. C npoBojkoii, KoTOpas COECIUHSIET
3azemssiominii BeIBOJL GND y3ma 43 BbIBOJIOB Juis 3apsaku M BeiBoA 41b ans paspsaaxu
JIEKTPOJIa OTPUIATEIHHOTO IOJIOCA, COEMHEHBI BBIBOJ JICKTPOAA OTPUIATEIHHOIO ITOJIOCA
UCTOYHMKA 12 muTaHus, 3a3eMisiiolinii BeiBojl 3apsyiHoi IC 55 u 3azemursronuii BeIBO Oi1oka
MCU 50.

[0038] Beixog OUT 3apsguoit IC 55 snexkTpuveckd COSAMHEH C BBIBOJOM AJICKTPOJIA
TIOJIOKHUTEIBHOTO TOJI0ca MCToUHUKa 12 mmranus. C BBIBOJOM 3JIEKTPOJA MOJOKHUTEIHHOTO
nontoca uctoyHuka 12 nuranus coeauHed Bxoja IN Gioka MCU 50. Mexnay Beixogom OUT
oioka MCU 50 u BeiBomioM 4la juist pa3psyiKu DJIEKTPOJa TIOJOXKHUTEIBHOTO TOJTIOCA
pacniosioxkeH  mepexnmouarens 19, Ilepexmouarens 19 cocrout, Hanmpumep, U3
TIOJIyTIPOBOJIHUKOBOTO  3jIeMeHTa, Takoro kak nosieBot MOII-tpansucrop (MOSFET) u
BKJIIOYAETCS M BRIKJTIOUAETCS C yrpasiieHueM ot oyoxka MCU 50.

[0039] B omexktpuueckoit cxeme Osoka 10 nwuTaHus, mokazaHHOM Ha dur. 7,
nepeksovaTens 19 obecrneueH MEXIy dJIEKTPOJAOM TOJIOKHUTEIBHOTO TOJIFOCAa WCTOYHHKA 12
IIUTaHUs ¥ BBIBOZIOM 41a Juist pa3psiiky 3JIEKTPO/Ia MONOKHUTEIBHOTO THoJitoca. BMecto nanHoro,
TaK Ha3bIBAEMOTO, THUIIA YIPABICHUS MO IUIIOCY, Mepekioyaress 19 MoXKeT ObITh AJIEMEHTOM
YIpaBJCHUS 110 MUHYCY, KOTOPBIN oOecrieueH Mexay BbIBOJAOM 41b s paspaaku snekTpoja
OTPHIATENBHOTO TTOIIOCA U MIEKTPOIOM OTPUIIATEILHOTO MTOJIF0Ca UCTOUHUKA 12 TUTaHuS.

[0040] Kak mokazano Ha ¢wur. 8, 3apsanas IC 55 BkmtouaeT B ceOs MOJICBON TPAH3UCTOP



(FET) 553, sxmouennbit mexay BxonoM IN u Beixogom OUT, mocnenoBaTenbHYIO Helb U3
pesucropa 550 u pesucropa 551, nojacoeAMHEHHbIX MapauiesibHO ¢ BxogoM IN, u kommapartop
552, uMmeromuii HEMHBEPTUPYIOIUN BXOM, KOTOPBIN MOACOCINHEH K TOYKE COCAMHEHUS MEXKIY
pesucropom 550 u pesucropom 551, 1 HUHBEPTUPYIOIIMH BXOI, KOTOPBIN IOJCOCIUHEH K BBIXOLY
tpansuctopa FET 553. Unaue rosops, 3apsanas IC 55 pximouaer B cedst JIMHEHHBIN PErynsrop,
BKJIIOUEHHBIH Mexay BxoxoM IN u Beixogom OUT. Hanpsioxenue 3aTBopa tpansucropa FET 553
SIBJISICTCS YIIPABIISIEMBIM KOMIIAPATOPOM 552 ¢ TaKHM PacdeToM, 4TOOBI BBIXOJHOE HANPSIKCHHUE
n BeIXOoAHOM TOK Tpamsucropa FET 553 nmpunumanu 3agansHbie 3HadeHHs (B JaHHOM cCllydae,
MpEANoJaraeTcsi, HaIpUMEp, YTO 3aJaHHble 3HadeHus paBHsl 4,2 B u 460 MA, xoTtopsie
UCIIOJIB3YIOTCS ISl YIIPABJICHUS 3apsIKON OOBIYHBIX HOHHO-JIMTHEBBIX aKKyMYJISITOPOB).

[0041] 3apsiaras IC 55, umeromas KOHPUTYpaLKIO, TOKA3aHHYIO HA QUT. 8, BBIIOIHICT
ITOHWKEHUE BXOJHOIO HANPSKEHUS C UCHOJIB30BAHUEM IIOTEPHU MOIIHOCTH B Tpan3uctope FET
553. Kornma motepst momuoctu B Tpausuctope FET 553 wmmeer 3nauenue AW, u BXOJHOE
Hanpspkenue 3apsaHoit IC 55 umeer 3nadenne VN, U BbIXO/IHOE HanpsbkeHue 3apsinoit IC 55
uMeeT 3HaueHHe Vour, UM BBIXOJHOM Tok 3apsaHoi IC 55 umeer 3mauenume lout, U TOK
CMEILIEHNUS, KOTOPBIM SBJSETCS BXOJIHBIM TOKOM JUIS HEMHBEPTHUPYIOIIETO BXO/Ja KOMIlapaTropa
552, umeer 3HaueHue Ipi, W TOK CMCIICHMS, KOTOPBIM SIBJISCTCS BXOJHBIM TOKOM LIS
MHBEPTUPYIOIIEIO BX0/a KoMIaparopa 552, nuMeeT 3HaueHue Ip2, yCTaHABIIMBACTCS CIIEAYIONIEE
BBIpaXkeHHE (A).

[0042] AW = (Vin-Vour) louttVour (Isi+1Is2). (A)

[0043] B nanHoOM citydae, IIOCKOJIbKY BTOPO WIEH C IIpaBOH CTOPOHBI B BBIPAXKECHNH (A)
JI0OCTaTOYHO MEHBIIE IIEPBOIO WICHA C MPaBOW CTOPOHBI B BhIpaXXKCHHMH (A), BbIpaxkeHHE (A)
MOJKHO aIlIPOKCUMUPOBATh cieayiomuM Belpakenuem (B). Tlosromy, 3apsanyio IC 55 moxuO
paccMaTpuBaTh Kak motpeduTens MoutHocT AW, rnokasanHoi B Beipaxkenuu (B), u3 mourHocTH,
KOTOpas SIBISIETCS] BXOJAHOM.

[0044] AW = (Vv-Vour)-lour. (B)

[0045] (BJIOK MCU)

Kak mokazano na ¢ur. 6, 6ok MCU 50 BxmrouaeT B cebst 0110k 51 onpeneneHus 3amnpoca
Ha oOpa3oBaHME a’po30Jist, OJIOK 52 ompeseneHus onepaiuu, 6J0k 53 yrpaBieHus TUTaHUEM U
0ok 54 ympaBiaeHUs W3BEHICHHEM B KadecTBE (PYHKIIMOHANBHBIX OJIOKOB, KOTOpHIE
peann3yroTcs IPY BBHIITOJHEHUH POrPaMMBbl.

[0046] bsiok 51 ompezenenus 3anpoca Ha 00pa30BaHKUE a’PO30JIs ONIPEACIISIET 3anpoc Ha
o0pa3zoBaHKe a’po30Jisi MO MOJYYCHHOMY BBIXOJHOMY CUTHany gatduka 15 Bmoxa. Jlatumk 15
BJI0Xa BBITMOJIHEH ¢ BOZMOXKHOCTBIO BbIJIaul 3HAUECHNS U3MEHEHHUs JjaBieHus B Onoke 10 nutanus
(BHYTpPEHHETO [aBJECHMS), BbI3bIBAEMOIO BJOXOM TI0JIL30BaTENsl Yepe3 MHTAISIMOHHBIN KaHal
32. Jlatuuk 15 Booxa sBISETCS, HArpuUMeEp, JAaTYUKOM JABIICHUS ISl BBIBOJA BBIXOIHOTO
3HaUeHUs (HalpuMep, 3HAYCHUs HaMNpsKEHUS WM 3HAUYCHHUS TOKa) B 3aBUCHMOCTH OT
BHYTPEHHETO JIaBJICHHs, KOTOPOE HU3MEHSETCA B 3aBUCHMOCTU OT CKOPOCTH IOTOKa BO3/yXa,
KOTOPBIM BCAChIBAETCS M3 BILYCKHOI'O OTBEPCTHS (HE IIOKA3aHHOTO HA YepTEKaxX) B HANPABICHUH

MHTAISIIUOHHOTO KaHaya 32, (T.e. BTATUBAIOUIETO JEUCTBUS momab3oparens). Jatuuk 15 Baoxa



MOJKET OBITh CO3/IaH HAa OCHOBE €MKOCTHOTO MUKPO(OHA MITH 110100HOT0 YCTPOHCTBA.

[0047] brok 52 omnpeneseHus onepanuy ONpenesseT oepaui, KOTOPhIE BBITOIHIIOTCS
I10JIb30BATEJIEM HA UCIIOJHUTEIIBHOM y3i€e 14.

[0048] biox 54 ympasieHHs W3BCLICHMEM YHPAaBISAET m3BeniareneM 45 TakuM o0paszom,
YTO M3BELIATeNb IIPEAOCTaBIsAeT pazHooOpasHyo wuHpopmanuio. Hanpumep, Omok 54
yIIpaBJICHUs] M3BELICHUEM YIPaBisieT M3BemareieM 45 B OTBET Ha OIPEACICHHE CpoKa s
3aMEHbI BTOPOro kaprpuka 30 Takum 00pa3oM, HTO M3BELIATENb YBEJOMIISCT, YTO IOpa
3aMeHUTh BTOpoi KapTpuk 30. biiok 54 ynpasnenus U3BEIICHUEM ONPEACISET U YBEIOMIISET,
YTO MOpa 3aMEHUTH BTOPOU KapTpu Kk 30, 110 COBOKYITHOMY YUCITY BTSTHBAIOIIUX JACHCTBUN WU
CYMMapHOMY BPEMEHH, B TEUEHUE KOTOPOT'O PHEPTUS M0/1aBaiach B Harpy3Kky 21, coxpaHseMbIM
B namsT 18. biiok 54 yrpasieHus W3BEILIEHUEM HE OTPAaHHYECH YBEIOMIICHHEM O HACTYILJICHUU
CpOKa 3aMeHbI BTOpOro Kaprpu/ka 30 M MOXKET yBEIOMJIATH O HACTYIUICHHHM CPOKa 3aMEHBI
repBoro Kaprpumka 20, cpoka 3aMeHBI UCTOYHUKA 12 muTaHus, BpEMEHU 3aps/IKH UCTOYHUKA 12
ITUTaHUS ¥ TaK Jlajee.

[0049] Bnok 53 ympaBiieHHs NMUTaHUEM YIpaBJISET pa3psiIKOW UCTOYHMKA 12 muTaHus
yepes y3ea 41 BbIBOJOB YIS Pa3pAJAKH  IIOCPEJACTBOM  BKJIIOUEHHS U BBIKJIIOUCHHS
nepexuoyarens, eciau Onok 51 ompeneneHus 3ampoca Ha 00pa3oBaHHE adpO30Js ONpPEACIseT
3arnpoc Ha 0OpazoBaHue a’po30Js. biok 53 yrpaBieHUs MUTAHUEM YIIPABJICHUE TAKUM 00pazoM,
9TOOBl KOJHMYECTBO a’po30Jsl, KOTOpPOE o0O0pazyeTrcs HCHAapeHHEM HWCTOYHHKA a’po30Jist
IIOCPEACTBOM Harpy3ku 21, HaxoawiIOCh B MCKOMOM J[lMalla3oHE, T.€. TaKUM 00pa3oM, 4TOOBI
KOJIM4YECTBO YHEPIUM, KOTOpast NMOAACTCA U3 UCTOUHMKA 12 nmuTanus B Harpy3Ky 21, HaXoQuwiIoch
B IIPE/IBAPUTEIILHO 3a/IaHHOM JIAIIa30He.

B ugactHocTH, Oiiok 53 ympaBieHUS MUTAHUEM YIIPaBJISIET BKIIOYEHHEM U BBIKIIOYCHHUEM
nepexmovarens 19, nampumep, Merogom IHINMM (mmpoTHO-mMmmynbcHOM Monaymsiuu). B
Ka4yecTBE aJlbTEPHATUBBI, OIOK 53 ympaBieHUs NMUTAaHUEM MOXKET YIIPABIATH BKIIOYCHHEM U
BBIKJTIOUeHHEM Tepeximodarestst 19 meronom UMM (4acTOTHO-UMITYIIBCHON MOYJISIINH).

[0050] B wactHOCTH, OnmOoKk 53 ympaBieHHMS THMTAaHUEM YIIPABISAET BKIIOYCHHEM H
BBIKJIIOUEHHEM Tepekitodarens 19, nHanpumep, merogoM MM (1MpoTHO-MMITYIIBCHOMN
Moaynanuu). B kadecTBe anmbTepHATUBBI, OJIOK 53 ymnpaBlieHUS MUTAaHHUEM MOXET YNpPaBisaTh
BKJIIOUEHHEM M BBIKIIOYEHHEM nepekitouatens 19 merogom UMM (wacTOTHO-MMITYNIBCHOM
MOJYJISITTAN ).

[0051] bnox 53 ympaBneHUs! TUTAHUEM JIOJIKEH BCETO JIMIIB BHINOJIHATE YIIpaBjiIeHUE, I10
MEHBIIICH Mepe, pa3ps/IKOd UCTOYHWKA |2 MUTaHWA, OJTHAKO, JAHHBIN OJIOK MOKET BBITOTHSTH
yIpaBjeHUE 3apsakod ucrouHuka 12 nwuradums. Hampumep, ecnm 3ampoc Ha 00pa3oBaHuE
a’po3oJs onpenaensercs, koraa 3apannas [C 55 3apsoxaer ucrounuk 12 mutanus, To 070k 53
YIPaBJICHUS NMUTAaHHEM MOXKET BBINOJIHATH YIPABICHHE pPa3psiIKOM MCTOYHMKA 12 muTaHus, ¢
O/THOBPEMEHHBIM BBITOJIHEHUEM YIIPABJICHH JJIs1 IPHOCTAHOBKH 3apsIKM HCTOYHHK 12 muTaHus
ot 3apsanor IC 55. Kpome Toro, ecnu cocTOsHUE 3apsja UCTOUYHUKA 12 THUTaHUS JOCTUTAECT
MPEABAPUTENIHHO 33IaHHOTO COCTOSTHUSA, koraa 3apsaHad [C 55 3apsbkaer uctounuk 12 muranus,

TO 010K 53 ynpaBieHusl MUTAHUEM MOKET BBITTOIIHUTD YIIPABJICHUS JIJIs1 OKOHYAHHS 3aps/IKH.
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[0052] (OITIEPALIMA 3APAIKN HCTOUYHUKA [TUTAHU )

Jlanee mnpuBeneHO omnucaHue padoThl a’pO30JBHOTO MHTajgsTOopa 1, HMEroIero
BBIIICOITMCAHHYIO KOH(UTYPALUIO, B IIPOLIECCE 3apsIKU UCTOYHUKA 12 nuTaHus.

Ecimn x y3iy 43 BbIBOJIOB Il 3aps/IKU IOJCOCAMHEH KaOelb JUIsi 3apsiiKd, U JIaHHbIN
Kabeunb JUIsl 3apsiiKY MOCOCAMHSAIOT K BHEIIHEMY UCTOYHHUKY ITMTAHUS, TO HAYMHACTCS 3apsiaka
UCTOYHHUKA 12 nuTaHwusL.

[0053] B nanbHeiiiem, i IpuMepa olKucaHa olepanus 3apsiiki, KOTOpast BBIIIOJIHACTCS
B cliy4yae, KOrJla BXOJIHOE HalpsDKEHUE y3iia 43 BBIBOJOB s 3apsku paBHO 5,15 B, u BxoxHOM
TOK y3J1a 43 BbIBOJIOB JUIsl 3apsku paBeH S00 MA, u 3HaueHUE CONPOTUBICHUS pe3ucTopa 43R
paBHo 1 OM, U 3HauEHUE COIPOTHBJICHUS pe3ucropa 13, KOTOpoe SBISETCS CONPOTHBICHUEM
mexcoenunenust FPC-muiater 13S, pagHo 24 MOwm.

[0054] Ecin nHa Bxox IN y3na 43 BeIBOJOB JUIs 3apsiiku poTtekaeT Tok 500 MA, 1o Ha
pesuctope 43R BosHukaer mnajenHue HanpsbkeHus 0,5 B (=500 MA x 1 Owm). Ilostomy,
HaIpsDKEHUE, KOTOPOe J0JDKHO TtoaaBathesi Ha FPC-mmary 13S, cranosures 4,65 B (=5,15- 0,5).
Kpome Ttoro, pesuctopom 13 (umeromum 3HadeHHE compoTuniicHus 24 MOM) BBI3BIBACTCS
nagenue HanpspkeHus 500 MA x 24 MOwm, T.e. npudmausurensHo 0,01 B, na FPC-munare 138S.
[MoaTomy, BXOAHOE HampspKEeHHE VN, KOTOPOE JO/DKHO ToaaBarbes B 3apsunyio IC 55,
okasbiBacrcst 4,64 B (=4,65-0,01). Ilostomy, B 3apsianoit IC 55, BxoaHOE HampsiKCHUE
nonmxkaercs Ha 0,44 B, tak uro BeIXoHOE HanpspkeHue Vour ctaHosutcs 4,2 B.

[0055] @ur. 9 aBisiercs U300paykEHUEM, MOACHAIOLIEE N3MEHEHUE HAIPSHKEHUS, KOTOPOE
ITOJIBOJIUTCS K Y37y 43 BBIBOJIOB JUI 3apsKK BO BpeMs 3apsaku ucrounuka 12 muranus. Kax
1mokaszano Ha ¢ur. 9, B nepBoii cxemuoit mate 43S norpedasiercs mouHocts 0,25 BT (=0,5 B X
500 mA), mockonbsKy pesucropoMm 43R cozmaercs naaenue Hanpspxenus 0,5 B. Kpome Toro, Bo
BTOpO¥ cxeMHo# rurate 50S norpebmsiercs moutHocTh 0,44 B X 460 MA, T.e. IpUOIU3UTEIHHO
0,20 Bt, mockonbky B 3apsiinoit IC 55 Bozuukaer nagenue Hanpsiokenue 0,44 B.

[0056] B nmanHOM ciiyuae, B KauecTBE CPaBHUTEILHOTO IPUMEpPa MOKHO PacCMOTPETh
ciydaif, korna pesucrtop 43R mepBoit cxemHo#l muatsl 43S He CymiecTByeT B KOHQUTYpaiuu
CXEMBI, NTOKa3aHHo# Ha ¢ur. 7. B 1aHHOM Cily4ae, MOCKOJIbKY Ha MepBOH cXeMHOU 1iaTe 43S He
BO3ZHUKAET TIaJICHUS HAMPSDKCHHUS, MOIIHOCTH HE MOTpedasercs. Mexay TeMmM, BO BTOpOH
cxeMmHoi miate 50S, Beneactaue najenus Hanpsokenus 0,94 B (=(5,15-0,01)-4,2), norpebnsiercs
MorHOCcTh (0,94 B X 460 MA, T.e. npubnusurensHo 43,2 BT.

[0057] B cooTBercTBUM ¢ KOHpurypamueii 6soka 10 mutanus, nokazaHHoW Ha ¢ur. 7,
4acTh JHEPTUH, KOTOpas MOKET MoTpedsThest B 3apsnHoit IC 55, umeromel koHpUTypannio
COIJIaCHO BBIIICYIIOMSHYTOMY CpPaBHUTEJIBHOMY MpPHMEPY, MOXKET MOTpeOnsIThcs B IIEpBOH
cxeMHo# 1uiate 43S, pacrnofioKeHHON OTACIBHO OT BTOpoM cxemHol miatkl S0S. Mnade rosops,
B Omoke 10 muTaHus, Kaxaas U3 MepBod CXeMHOH riaThl 43S u BTOpoi cxemMHO# 1aThl S0S,
PAcTONIOKEHHBIX OTAEIBHO APYr OT JIPyra, BhIIEHSIET TEIUIO M paccewBaeT Temio. [lostomy, B
Oosoke 10 mnurTaHus, B OTIMYME OT CPAaBHUTEIBHOIO IpHMEpPa, B KOTOPOM HCTOYHHMKH
TEIUIOBBIICTICHNSI KOHIEHTPUPYIOTCS B OJHOM MecTe B Onoke 10 mnuTaHus, MOXHO

IIPEIOTBPATUTh HEPABHOMEPHOCTH TEIJIOBBIJIC/ICHUS B Onoke 10 MUTaHUS U MOXKHO OTPaHUYMTh



11

[OBBILIEHHE TeMIleparypbl ucToYHMKa 12 nuranus. CrexoBareibHO, MOMKHO 3aIEpiKaTh
CTapeHHe MCTOYHHMKA |2 MUTaHMsA, C MPOJUICHUEM, TEM CaMbIM, CPOKa CIIY)XOBI YCTpOWCTBA.
Bouiee TOro, NOCKOIBKY KOHIICHTPALIUSA HCTOYHHKOB TCIUIOBBIACICHHUS HA BTOPOM CXEMHOM 1u1aTe
50S orpanuueHa, TO MOXKHO 3aLIUTUThH JIEMEHTHI, 00CCIICUEHHBIC HA BTOPOW CXEMHOH ILIaTe
50S, nanpumep, 3apsanyio IC 55 u Gmoxk MCU 50. Kpome TOro, mnockoibKy 3HAUYC€HHE
conporusiieHus: pezucropa 551 na FPC-ninare 13S sBisiercs CONpOTHBICHUEM MEKCOCAHHCHUS
U SIBJISICTCSA OYCHBb MaJIbIM 3HAYCHUEM, TO KOJMYECTBO BBIICISCMOTO TEIUIA SIBISICTCS HACTOJIBKO
MaJIBIM, YTO OHO SIBJSICTCS. HC3HAYUTEIIBHBIM, M TCILIOBOC BO3ACHCTBUE PE3UCTOPA HA UCTOYHHK
12 nutanus sIBIASETCS MAJIO3HAYUTEIILHBIM.,

[0058] Kak onumcaHo BbIlle, C TOYKHA 3PEHMUSI LPEIOTBPALICHHUS HEPABHOMEPHOCTH
TETUIOBBLACTCHUS B Oj0Ke 10 muTaHUS, MOKHO CKAa3aTh, YTO NPEANOYTHTEIBHO 337aTh TAKOE
3Ha4YCHHE compoTuBiicHUs pe3ucTopa 43R, yToObl KONMUYECTBA TEILIA, BHIACIIIEMOrO IICPBOU
cXeMHOM ru1atoi 43S u Bropoit cxemHoM miaroit 50S Bo BpeMst 3aps/IKU HCTOYHUKA 12 nuTaHus,
M0 CyIecTBY, ypaBHuBanuch. Ciydail, KOrja JjBa KOJMYECTBA BBIACISIEMOrO TEIUIa, II0
CYIICCTBY, paBHBI, O3HAYaCT CIlIydail, KOTJa pa3HOCTh MEXKAY JBYMS KOJHYCCTBAMH
BbllesieMOoro Teruia He npesbinaer 10% (mpeanoururenbHo, 5%) OT KaxkA0ro M3 KOJIMYECTB
BBIJICJISIEMOTO TETIIA.

[0059] Mexnay npouum, Ha MEpBOI cXeMHOI 1ate 43S, B KaUeCTBE JIEMEHTa, KOTOPHIN
BBIJICJISICT TEIUI0, oOecriedueH Toyibko pe3uctop 43R. Oanako, Ha BTOpO# cxemuou mare S50S
00ecre4eH0 MHOYKECTBO 3JIEMEHTOB, KOTOPHIE BBIICISIOT TEIUIO, HanpuMmep, 3apsaaHas IC 55 u
osiok MCU 50. IToatomy, Ha BTOpO#l cxemHoM 1utare 50S, mons KoiM4YecTBa TEIIa, KOTOPOE
Beiiensercs 3apsaHon 1C 55 u 6noxom MCU 50, sBnsercst 3HaUNTEIbHOMN.

[0060] TIosTromy, 3HaueHHE CONPOTUBIICHUS pe3uctopa 43R 3amaeTcss paBHBIM TaKOMY
3HA4EeHHUIO, YTOOBI KOJMUYECTBO PHEPTUH, MOTpedisseMoit pe3ncropoMm 43R BO Bpems 3apsiaxu
UCTOYHHMKA |2 MUTaHU, ¥ CyMMa KOJIMYECTB YHEPTUH, noTpedisemsix 3apsaHoi IC 55 u 6i1okom
MCU 50 Bo BpeMs 3aps/IKu UCTOYHUKA |2 muTaHUs, ypaBHUBAJIWCH. B JTaHHOM cllydae MOKHO
JIETKO PEaM30BaTh KOHPHUTYpaIHio, 00ECTICUNBAIONIYIO, 10 CYIIECTBY, YPABHUBAHUE KOJIMYCCTB
TeTU1a, BBIJICISEMBIX MEePBOM cxeMHOU Tutatoi 43S u BTOpol cxemHou tuiatoir S0S BO Bpems
3apsaaKu vcrouHuka 12 murtanus. Cioydail, Korja JiBa KoJU4YecTBa MOTPeOIsieMOl dHEPruu, 1o
CYIIECTBY, pAaBHBI, O3HAYaeT CJIyyaidl, KOTJa pasHOCTb MEXKAY JBYMs KOJHUYECTBAMHU
noTpedsieMoit sHeprun He npesbimaeT 10% (nmpeanoururensHo, 5%) 0T KaX/I0T0 U3 KOJTUIECTB
OTpebIIIEMOit 3HEPTUN.

[0061] Bmecte ¢ Tem, Ha BTOpoil cxeMHoU ruare 50S, KOIMYECTBO TEIUIA, BHIICISIEMOTO
sapsanuaou IC 55, amsercs HauOonpimmM. [TodToMy, 3HaueHHE CONPOTHRICHUS pe3ucTtopa 43R
KeJaTeNIbHO 33/1aTh C TAKUM PACUETOM, YTOOBI KOJIMUECTBO IHEPIUH, TOTPEOIIEMOM pe3uCTOPOM
43R BO BpeMms 3apsAIKM HCTOYHWKA 12 TMTaHUA, TPEBBIATO KOJMYECTBO DHEPIUH,
norpebsiemoit 3apsaHoi IC 55 Bo Bpems 3apsiku UCTOYHUKA 12 UTaHUS.

[0062] B wacTHOCTH, KOT'/1a 3HAYCHHE CONPOTUBIICHUA pe3rcTopa 43R mpeacTaBrieHo Kak
R, m TOK, KOTOpBIA BBOJMUTCS M3 y3ia 43 BBIBOJOB Ul 3apsAJKH, MUMEET 3HaueHue I, u

HaIpsHKEHUE, KOTOPOE MOBOAMTCS M3 y3ia 43 BBIBOJOB JJIsA 3apsi/IKH, UMEET 3HaueHUe VBus, U
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3HAa4EeHUE CONPOTUBIIEHUA pe3rcropa 13 cocrasuser Rypc, 3HaYeHnEe CONPOTUBIICHUS PE3UCTOPA
43R TpebyeTcst 3aaTh BCErO JIMIIb C TAKUM PAacYETOM, YTOOBI YIOBIETBOPSIIACH 3aBUCHMOCTH
cienyromero BeipaxkeHus: (C). IMockonbky, myreMm mnpeoOpazoBanus BeipakeHusi (C) MOXKHO
noj1yduth BeipaxkeHue (D), To 3HadeHue conpoTusieHus pesucropa 43R MOXKHO yCTaHOBUTH C
TAKUM PacdYeToOM, 4TOOBI YHOBJIETBOPsUIOCH Bbipaxkenue (D). B namHoM ciydae, KOIM4YeCTBO
SHEpruu, norpedisieMoit pesuctopom 43R BO BpeMs 3apsiaKy UCTOYHMKA 12 NHUTAaHUSA, MOXKHO
obecrieunTh 0OJIBIIC KOIMYECTBA 3HEpruu, norpediasiemoit 3apsinuoit IC 55 Bo Bpems 3apsiiku
uctouHuka 12 nuranus.

[0063] R-In2>{VBus-(R+Rrec)- In-Vout} -Tout, Beipaxenne (C)

R>(Vaus-Vour-Reee Iiv)-Tout/(Inv+lout)- Iin. Beipaxenue (D)

[0064] Kpome Toro, B JaHHOM Ciy4ac MOXKHO JIETKO PEaJn30BaTh KOHQHUIYpAIHIO,
00CCIIeYNBAONIYI0, MO CYIIECTBY, YPAaBHMBAHWEC KOJMYECTBA SHEPTUH, MOTPEOIsIEMOit
pesuctopom 43R BO Bpems 3apsJKH HCTOYHMKA 12 MUTaHMS, U CyMMBl KOJUYECTB SHEPIHH,
norpediiseMsix 3apsaHoi IC 55 u 6:mokom MCU 50 Bo Bpems 3apsiiku UCTOYHMKA 12 nutaHus, U
KOH(Qurypanuim, 00ecledynBalolly0, 10 CYIIECTBY, YpPaBHHBAaHME KOJIMYECTB TEILa,
BBIJIEJISIEMOTO IIEPBON cxeMHOH miaTtoi 43S u BTOpoit cxeMHoil niatoit S0S Bo Bpemst 3apsiiku
ucrouynnka 12 muraHus.

[0065] Kpome Toro, st 3apsymaonn IC 55, HeoOxoaMMoe MHHUMAILHOEC BXOHOC
HanpspKeHue it BeiBosa 4,2 B, koTopoe ABnseTcs 3a1aHHbIM 3HAYCHUEM HATPSHKCHHS 3aps/IKu
JUIsT. UCTOYHUKA |2 muTaHus, ONpeNeNsercs Kak MHHUMaJIbHOE padouee TrapaHTHPOBAHHOE
HanpspkeHue. [loaTomy, BepxHee NpeeNbHOE 3HAYEHUE JUIs 3HAYCHMSI COIPOTUBIICHUS
pesucropa 43R TpeOyeTcsi yCTaHOBUTH C TaKMM pacdeToM, 4YTOOBI HAMpSIKEHUE, KOTOpOe
nojBoauTcest K 3apagHoit IC 55, He CTAHOBMJIOCH HIDKE MHHHMMAJIBHOTO padouero
rapaHTUPOBAaHHOTO HampsbkeHus. lHaue rToBops, pesuctop 43R JomkeH WMETh 3Ha4YeHHE
COIIPOTHBIICHUS,, HEOOXOJAMMOE /ISl TIOHMXKEHHUS HANPSIKEHUs, KOTOpOE TIOJABOJUTCA W3
BHEITHETO  WCTOYHMKA TWTaHWs, JO 3HAUEHWS  BBIIEC MHHHMAJIBHOTO  pabouero
rapaHTUPOBAHHOTrO HampspkeHus 3apsaaHon IC 55.

[0066] Ecnu momycTuTh, 4TO MHHHUMaJIbHOE pabouee rapaHTUPOBAHHOE HANPSKCHUE
3apsaaHbIX IC 55, KOTOpBIe OOBIMHO TPUMEHSIIOTCS, paBHO, Hanpumep, 4,4 B, To 3nauyenue (=1,38
Owm), KOTOpO€ TIONy4aeTcss TPW BBIYMTAHUM MAJACHUS HANpsHKCHUS (B BBIIICYHOMSHYTOM
npumepe, 0,01 B), oOycnosnenHoro pesuctopoMm 13 FPC-mmarst 13S, u BbIIEyNnOMSIHYTOTO
MUHUMaJIHHOTO pabodero TrapaHTHPOBAHHOTO HANPSHKCHHS W3  HAMPSDKEHUS, KOTOPOE
MO/IBOJUTCS K y31y 43 BBIBOAOB JUIs 3apsiiku (B BBIIICYNOMSHYTOM npumepe, 5,15 B),
CTaHOBUTCS BEPXHUM IPE/ICIbHBIM 3HAUEHUEM JJIs1 3HA4EHUSI CONPOTUBIICHH pe3rcTopa 43R.

[0067] Kpome Toro, eciu 3HA4YCHHE COMPOTHBICHUS pesucropa 43R 3amaercs B
nuarnazone oT 1 Om go 1,38 Owm, mpum pacuere pa3IMUHBIX HANPSHKEHUU, TOKOB U 3HAYCHHI
HaNpsDKEHUM, ONMCAHHBIX BBIIIE, TO MOXKHO ONTHUMM3HPOBATH TEILUIOBOH OanaHc B Onoke 10
NUTAHUSA ¥ OTPAHUYUTH MOBBIIICHHE TEMIIEPATypbl HCTOYHMKA 12 MUTaHus.

[0068] Bmecte c Tem, Korja HamnpspDKCHHE NHUTAHUS MCTOYHUKA 12 NHUTaHUS HIXKE

MUHUMAJIBHOTO padodero rapaHTHpoBaHHOTO HamnpstkeHus Onoxa MCU 50, 6mox MCU 50
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MOXKET IPUHMMATh JHEPrul0 U3 BHEIIHEIO MCTOYHUKA NUTaHWS M JIEHCTBOBaTh. B naHHOM
citydae, pesucrop 43R 1o/mKeH MMEeTh 3HaUY€HUE COIIPOTUBIICHUS [UISl TIOHWIKEHUS HAIIPSOKEHUS,
KOTOpOE TIOABOJMTCA M3 BHEUIHEN0 HMCTOYHMKA IIMTAHUSA [0 3HAYEHHUsS, IIPEBBILIAOIIETO
MUHUMAJIbHOE padouee rapaHTUpoBaHHOE HanpsbkeHue 3apsgHoid IC 55 um npesbimaromiee
MHUHHUMaJIbHOE pabodee rapanTupoBaHHoe HanpsbxeHue 6iaoka MCU 50.

[0069] Korna paccrosiue OT nepBoil cxeMHOW 1uiathl 43S 10 uctoynuka 12 nuranus u
paccrosiHue OT BTOpOH cxeMHOM 1uiatel 50S 10 ucrounuka 12 nuraHus, 10 CYLECTBY, paBHBI,
KaK OITMCAHO BBILIC, TO, IMOCPEACTBOM OOCCIICHYCHHS, IO CYLIECTBY, YPABHHBAHUS KOJINYCCTB
TEIUIa, BBIACIIIEMOTO IEPBOM cXeMHOM 1u1aroil 43S u Bropoil cxemHol 1wiaroit 50S Bo Bpewms
3apsKU, MOXKHO, II0 CYIIECTBY, YpPaBHATh KOJUYECTBA TEILIa, OTAAaBA€MOro HCTOYHHMKY 12
IIMTaHMS OT IIEpBOI cxeMHOM maTsl 43S u oT BTOpoi cxemHol miatst 50S.

[0070] Onnaxo, u3-3a2 HEKOTOPHIX (PAKTOPOB, TAKUX KaK OIPAHHUYCHHS MO PACIIONOKEHHIO
pa3iMyUHbIX 3J€MEHTOB B Osoke 10 muraHus, WHOTA HEBO3MOXKHO YpPaBHSTH PacCTOSHUE OT
nepBoi cxemHoW miatel 43S 70 ucTOouHUKAa 12 NMUTaHHMS M PacCTOSIHME OT BTOPOl CXEMHOM
miarel 50S 1o ucrounuka 12 nuranus. B paHHOM ciywae, 1enecooOpa3HO yCTaHaBIMBATh
KOJIMYECTBA TEIUIa, BIJIECISIEMOro MepBOi cxeMHoW 1uiaToit 43S u Bropoil cxemHol miaToi 50S
BO BpEMs 3apsAJIKU, C YIETOM Pa3IndUs MEK/Y ABYMs PACCTOSHUSIMHU.

[0071] Hampumep, 3HaueHHE, KOTOPOC NOJYHalOT JICJICHUEM KOJMYECTBA SHEPTHH,
noTpediIseMoit (WM TeIula, BBIACIAEMOro) IEpBOi cXxeMHOM I1atoil 43S Bo Bpems 3apsi/iku, Ha
KBaJpaT PacCTOSHUS OT MEpBOM cXeMHOM 1uiathl 43S 10 ucTouHrKa 12 muTaHus, ONPEaCIsieTCs
KaK KOJHMYECTBO TeIula, KOTOpOE MepBas cxeMmHas miara 43S oTiaeT uCToOUHuKy 12 muTaHus BO
BpeMsl 3apsiiku. Bmecte ¢ Tem, 3HaueHHE, KOTOPOE IOJIYHalOT JIEIICHHEM KOJMYECTBA YHEPrHH,
oTpedIIIeMO (WM TEIlIa, BBIACIAEMOr0) BTOpoll cxeMHoM 1uiatoil S0S Bo Bpems 3aps/ku, Ha
KBaJIpaT PaccTOSHUSI OT BTOPOW cxeMHoM Tuiatel S0S 0 ucTouHuKa 12 MUTaHMs, ONpPEeACseTCs
KaK KOJINYECTBO TeIlla, KOTOpoe BTopas cxeMmHas 1iata 50S oTiaer ucTo4HUKY 12 muTaHus BO
BpeMs 3apsaku. B maHHOM ciydae, 3HaU€HHE COMPOTHRBICHUs pesucTopa 43R 3a7ai0T paBHBIM
TAaKOMY 3HAa4YCHHIO, YTOOBI KOJHMYECTBA TETIa JIBYX CXEMHBIX TUIAaT YypaBHMBaJIUCh. Torna,
WUCTOYHUKY 12 mMuTaHus OTJAIOTCS, 110 CYIECTBY, PaBHbIC KOJIMYECTBA TEIJIa U3 MIEPBOM CXEMHOM
miatel 43S u Bropoit cxemHod muatel 50S. CrenoBaTenbHO, MOXKHO IPEIOTBPATHUTH
HEPaBHOMEPHOCTh TEIUIOBBIJIE/IeHUs B Osoke 10 TuTaHMs M OrpaHUYUTH TIOBBIIICHUE
TEMIEpaTypbl UCTOUHUKA 12 MUTaHus.

[0072] B cnyuae, korna B 3apsaaHoi IC 55 mpumeHsiercs WMITYJIbCHBIM CTa0MIM3aTOP
BMECTO JIMHEHHOTO pEryiaropa, 3HadeHHe COMpOTHBIECHUS pe3uctopa 43R MOXHO 337aTh IO
NOTEPSIM B MMITYJIbCHOM CTa0WJIM3aTOpEe BO BpeMs 3apsajKku. B kadecTBe NMpUMEpoOB MOTEPh B
UMIIYIbCHOM CTaOWJIM3aTOpe MOXKHO NMPHUBECTU TEPEXO/IHBIE MOTEPHU, TUDIEKTPUUIECKHE TIOTEPU
Ha 3JIeKTPONIPOBOHOCTh, KOMMYTAI[MOHHBIE TIOTEPU U TaK JAJICE.

[0073] Beimie paccMOTpeH npuUMep, B KOTOPOM 3HAYCHHUE COMPOTHUBIICHUS pe3nuctopa 43R
3aJaeTcsl paBHBIM TAaKOMY 3HAYCHMIO, YTOOBI MOXHO OBLIO MOYTH YpPaBHATH JBa NapameTpa
(BeTMUYMHBI TEIUIOBBIJCICHHS, KOJTMYECTBA NMOTPEOIAEMOI YPHEPTUU WIIM KOJIHMYECTBA TEIUIa) BO

BpeMs 3apsaikd HCcToyHMKa 12 mnutanus. B adpos3onbHOM uMHTANATOpe 1 MOXHO Takke



14

BBIIIOJHATh Pa3psAAKy MCTOYHMKA 12 muUTaHMs, OpU OJHOBPEMEHHOH 3aps/Ke HUCTOYHHKA 12
IIUTaHUS.

[0074] TloaTomy, 3HaueHue comnpoTuBiicHUs pe3ucropa 43R MOXKHO 3amaTh paBHBIM
TAKOMY 3HA4YCHMIO, 4TOOBI, B cCiy4yac OJHOBPEMCHHOI'O BBIIOJIHCHUS 3apAIKuU WM Pa3psIKu
UCTOYHMKA 12 NUTAaHUA, KOIIMYECTBA TEIUIA, BBIICISIEMOr0, MM dHEPTHH, NOTPEeOIIsIEMOM 11epBoit
cxemMHoM Iutatod 43S u BrOpol cxemHoM Inaroi 50S, 1o cymecTBy, ypaBHMBAIHMCH, WIH
KOJHMYECTBO TEIlIa, KOTOPOE OTAACTCS UCTOYHUKY 12 nuTanus OT epBOM cxeMHOM 1iatsl 43S, u
KOJMYECTBO TeIUIa, KOTOPOE OTIACTCS UCTOUYHMKY 12 muTaHusi OT BTOPOM cxeMHOM miarst 508,
IO CYILECTBY, YPAaBHUBAJIUCH.

[0075] Bmecte ¢ Tem, B a3p030JIbHOM MHTAIATOpPE |, B COCTOSIHMM, B KOTOPOM BHELIHHI
MCTOYHUK nuTaHus U 3apsaHas IC 55 coenMHEHbl, MOKHO TAaK)KE BBIIOJIHATH TOJIBKO PazpsiKy
ucToynuka 12 nuranus, 6€3 BEINOIHCHUS Ppa3psAAKy uctounnka 12 nuranus. [losromy, 3HaueHnE
conpoTHBIIeHUs pe3ucTopa 43R MOXHO 3a/laTh paBHBIM TAKOMY 3HA4E€HMIO, YTOOBI, B Clydae
BBIMIOJIHEHHST Pa3psiIkKM  HMCTOYHMKA 12 TMTaHWsl, 3HA4YEHHsS TeIla, BBUICISEMOro, WM
KOJIMYECTBA IHEPTUU, MOTPEOIICMON TIepBOM cXeMHOM 11aTo 43S M BTOPOU CXEMHOU TUTaTOU
508, 1m0 CymiecTBy, YpaBHUBAJIUCh, WM KOJHMYCCTBO TEILIa, KOTOPOE OTAACTCS HCTOYHUKY 12
IIMTAHUS OT NEPBOI CXEMHOI 11aThl 43S, M KOJIIMUYECTBO TEIUIA, KOTOPOE OT/AETCS UCTOYHUKY 12
IIUTaHKUs OT BTOPOH cxeMHOM 1uiatel S0S, 110 cyllecTBy, ypaBHUBAIIKCS.

[0076] ®ur. 10 sBuseTcs CXEMaTHYECKUM I[IPE/ICTABICHUEM, IIOSICHSIONIMM MEPBYIO
MOAU(DUKAIMIO PACIIONOXKCHUS TIEPBOM CXeMHOM Tuiathl 43S u BTOpOil cxemHO# rarel S0S
OTHOCHUTENILHO UCTOYHUKA 12 nuranus B Osioke 10 nurtanusa. @ur. 10 spisercs n3o0pakeHueM
ITOKAa3bIBAIOLIUM UCTOUYHHK 12 nuTaHus, MEPBYIO CXEMHYIO I1ATy 43S 1 BTOPYIO CXEMHYIO ILIaTy
508, eciii cMOTpPETh C HAIIPABIICHUS, TIEPIICHIMKYJIIPHOTO MPO/I0JIBHOMY HalpaBIeHUIO A OJ0Ka
10 mutanus. B mpumepe Ha ¢dur. 10, BTopas cxemHas rmata S0S oTim4aeTcs OT CXEMHOM TUIaThI
Ha ¢ur. 5 TeMm, YTO OHA pacIOiaraeTcs PAIOM C OJHOW KOHIIEBOM YacThbl0 HCTOYHHKA 12
TIUTaHUS B TIOTIEPEYHOM HarpaBieHuu. Bmecte ¢ tem, Ha dur. 10, monoKeHus MepBO CXEMHOM
mwiatel 43S u BTOpoM cxemHOM Tmatel S50S MOXHO TiepeMeHuTh. Jlaxke B mpumepe
pacroyioxeHus1, mokazanuom Ha ¢wur. 10, mogoOuo ¢ur. 5, mepBas cxemnas riata 43S u BTopas
cxemHas 1uiata 50S, KOTOpbIE SIBISIOTCS UCTOUYHHUKAMM TEILIa, PAacroyiaraloTCsi OKOJIO Pa3HBIX
noBepxHocTel nctounuka 12 nuranus. CiaeroBaTesIbHO, MOXHO OTPaHUYMTh JOKAJIBHBIN Harpes
UCTOYHMKA |12 mUTaHuUs.

[0077] Kpome TorO, B Cllydae, KOT/ia B IpuMepe pacroyiokerus: Ha ¢ur. 10 cymecTpyer
pasivuye MeXay KOJIMYeCTBAaMH TEIUla, BBIICIAEMOro MepBoii cxeMHol rutaroil 43S u BTOpOIt
cxemHo Tmuatoi S0S BO Bpems 3aps/iKM, CXEMHYIO IUIATy, KOTOpas BBIACNSET OombIice
KOJIMYECTBO TeEIIa BO BpPEMs 3apsjKH, Ieaecoo0pa3HO pachojiaraTh B II0JI0KEHHUM BTOPOH
cxemHoi miarel 50S. B gaHHOM citydae, mMpoKast ITOBEPXHOCTh HMCTOYHHMKA 12 muTaHuA
MOJIy4aeT TeIylo, KOTOPOE BBIIEIAETCS CXEMHOM IIaToM, KOTOpask MOXKET BbIAEIATH Oosbliee
KoauuecTBO Temia. ClenoBaTesbHO, MOXKHO OTPAaHMYUThH JIOKalbHBIM HarpeB HMCTOYHHUKA 12
ITUTaHUS U MTPOJUIMTH CPOK CITYKOb! HICTOUHMKA 12 nuTaHus.

[0078] Fig. 11 sBusieTcss cXE€MaTUUECKUM TIPEJACTABICHUEM, MOACHIIOUMM BTOPYIO
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MOJUGUKAIMIO PACHOJIOKECHUS NEepBOH cxeMHOM mnaTtsl 43S u Bropoil cxemuo#t rwatel 50S
OTHOCUTENIbHO UCTOYHMKA 12 nuranus B Osoke 10 nurtanus. dur. 11 sBisercs uzobpaxeHuem
ITOKa3bIBAIOLIUM UCTOYHHK 12 NUTaHus, IEPBYIO CXEMHYIO ILIaTy 43S 1 BTOPYIO CXEMHYIO IUIATy
508, eciin cMOTpeTh ¢ HaIIPaBICHUS, IEPIICHIMKYIAPHOTO POI0JILHOMY HalpaBiIeHUIO A OJ0Ka
10 muranus. B npumepe na ¢ur. 11, nepBas cxemnas miara 43S oTiMyaeTcst OT CXEMHOM ILIaThI
Ha ¢ur. 10 Tem, 4To OHA pacHojaraeTcs PsAOM C JPYrod KOHLEBOH 4HacThiO MCTOYHHKA 12
IIUTaHUS B IIONIEPEYHOM HampasiieHuu. Jlaxxe B IpuMepe paciioyioKeHHsl, I0Ka3aHHOM Ha (Hur.
11, nogobuo ¢ur. 5, nepBas cxemuas mnara 43S u Bropas cxemuas miata 50S, koropsie
ABJIAIOTCS MCTOYHHMKAMH TEILIa, PAcIoJIaraloTCsl OKOJIO Pa3HBIX IOBEPXHOCTEM HCTOYHMKA 12
nutanus. CiexoBarelbHO, MOXKHO OIPaHUYMThH JIOKAJbHBIM HarpeB ucrouHuka 12 muranus. C
TOYKH 3PEHHSI OTPAHMYCHHS JIOKAJIBLHOIO HArpeBa HCTOYHWKA 12 muTaHus, LeinecoodpasHo,
4yT0o0BI TIepBas cxeMHas miata 43S u Bropas cxemHuas iara S0S pacrnonaraiuch O CMEIICHUEM
B ITPO/I0JILHOM HarpasjieHuu 0oka 10 nuranus.

[0079] BemenpuBeieHHOE ONMCAaHUE TIPUBEACHO B MPEAIIONOKCHUN KOHPUTYpaluy, B
koropoil 3apsanas IC 55 ycraHosiena B Osoke 10 muTaHus; OJHAKO, MJIEI0 HACTOSIIETO
U300peTeHnsi MOJKHO TaKXKe MPUMEHUTh K JApyruM koHdurypauusm. Hanpumep, B Gioke 10
TUTaHWs, TTOKa3aHHOM Ha ¢ur. 7, 3apsanas [C 55 MoxeT ObITh YCTAHOBJICHA BHYTPH KaOCIIst JUTsI
3apsJIKi, KOTOPBIN MOAKIIOHAIOT K y3i1y 43 BBIBOIOB s 3apsanaku, 1 610k MCU 50 mosxer
BBIIIOJHATL YIIPABICHUE 3apsAKod M pa3psjakoll ucrounuka 12 nwuranus. [axe B 1aHHOU
KOH(UTypaluu, MOCKOJIbKY NPUCYTCTBYeT pe3uctop 43R, coeAMHEHHBIN I0CIEI0BATEIBHO C
y310oM 43 BBIBOAOB s 3apsyiku, pabora Oinoka MCU 50 1o BBIOJHEHUIO YIIpaBICHUS
3apA/IKOM W Pa3psAKON BBI3BIBACT TCIUIOBBLACICHHE BTOpPOM cxeMHOM miaro 50S wu
TEIUIOBBIICIICHUE TIIepBOM cxemHOM 1atoi 43S. CiiegoBareiabHO, MOKHO OIPAaHUYHTH
JIOKAJIbHBIN HAarpeB UCTOUHUKA 12 NMUTaHUS U MPOJUINTH CPOK CITyKObl NCTOYHMKA |12 MUTaHUS.

[0080] B HacrosmieM ONMCAaHUM PACKPBITHI, IO MEHBIIEH Mepe, CleayIonue
m3ooperenust (1)-(18). Kpome TOro, xorst B CckoOKax M TIPUBEJEHBI COOTBETCTBYIOIINE
COCTABJISIFONIME JIEMEHTHI U T.11. B BBHIIICONHCAHHBIX BapHaHTaX OCYHICCTBIICHUS, U300pETCHUE
HE OTPaHUYEHO UMH.

[0081] (1) bnoxk mnuranus (Onoxk 10 nwuTaHus) JUIs a’pO30JBHOTO MHraIsATOpa
(aspo3onpHOTO MHTANATOPA 1), MPU ATOM OJIOK TTUTAHUS CONCPIKUT:

MCTOYHUK NUTAHMS (MCTOYHMK 12 MUTaHMS), BHITIOJHEHHBIH C BO3MOXKHOCTBIO Pa3psi/IKu
SHEPru¥ B HArpy3ky (Harpy3ky 21) /ug oOpa3oBaHHsl a’po30Jisi M3 a’po30Je00pa3yIoniero
NCTOYHUKA;

TIEPBYIO CXEMHYIO TIIATy (MEPBYIO CXEMHYIO T1aty 43S), BKITIOYAIONTYI0 B ce0st pe3uCcTop
(43R); n

BTOPYIO CXEMHYIO TIIaTy (BTOPYHO cxeMHyw mary 50S), pacrofioKeHHYIO OTAEIBHO OT
TIEPBOM CXEMHOM TUIAThI U AJIEKTPUYECKH COCTMHEHHYIO € IIEPBOU CXEMHOM IIJIaTOM,

IIpUYEM BTOpasi CXEMHas IulaTa BKJIOYaeT B ce0s, IO MEHBIIEH Mepe, YTO-TO OJHO U3:
ycTporicta ympasieHus (6ioka MCU 50), BEINOJIHEHHOTO ¢ BO3MOKHOCTBIO YITPaBJICHUS, 10

MEHbILICH MEpPC, HEM-TO OIHHM U3 Pa3pAIKH W 3apsiKH HCTOYHHKA ITHUTAHHS, W 3apAAHOTO
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yerpoiictBa (3apsaHoit IC 55), BBIIOJIHEHHOIO C BO3MOMKHOCTBIO MPEOOpa3OBaHMs IHEPIUH,
KOTOpas NOJAETCsl, B SHEPTUIO VIS 3apsAKU UCTOYHHMKA ITUTAHUS.

[0082] B coorsercTBum ¢ 11. (1), B citydae, KOrjga 3HEPIrus MOJAETCs B IEPBYIO0 CXEMHYIO
IJIaTy U BTOPYIO CXEMHYIO ILIATy, IIOCKOJIBKY KaK[aas M3 IIEPBOM CXEMHOHU ILIAThl M BTOPOHU
CXEMHOM IUIAThI BBIAEISET TEILIO, MOXKHO [IPEAOTBPATHTh HEPABHOMEPHOCTD TCILIOBBIICIICHUS B
0JIOKE ITUTaHUs U OTPAHUYUTH [TOBBIIIEHUE TEMIIEPATYPhl HCTOUHMKA TUTaHus. Cie1oBaTeiIbHo,
MOJKHO 3a/iepKaTh CTAPEHHUE UCTOYHMKA IIUTAHHUS M IIPOUIMTh CPOK CIIyObI ycTpoiicta. bosee
TOTr0, MOXHO MCKJIIOUHTH KOHICHTPALMIO TEIIa B KOHKPETHOM(OM) CXEMHOW IUIaTe WM
CXEMHOM 3JieMeHTe. B pesynbrare, 610K nmuTaHus odecrieunBaeT dPQPEKT IKOHOMHUH IHEPTHUH,
TaK YTO MOYKHO MAaKCUMH3UPOBATh II€PUOJ, B TEUEHUE KOTOPOrO MOXKHO HCIOJIB30BAThH
MCTOYHUK NUTaHUs 0€3 3aMEHbI HCTOYHHKA [TUTAHUS HOBBIM.

[0083] (2) bsiok nuranwus no 1. (1), B kKoTOpOM

[0 MEHBIIEH Mepe, OJHO M3 3apsAAHOrO YCTPOHCTBA W YCTPOWCTBA YIPABICHUS
00ecIeueHO TOJILKO Ha BTOPOM CXEMHOM I1aTe.

[0084] B coorBercTBuM C M. (2), MOCKOJBKY, II0O MEHBIIEH Mepe, OIHO U3 3aps/HOTO
YCTPONCTBA W YCTPOWCTBA YIIPABJICHUS, CIIOCOOHOC C OONBIION BEPOSATHOCTHIO BBIJICIATH
3HAUUTENIbHBIE KOJIMYECTBA TEIUIa, OOECIEUYEHO TOJIBKO HAa BTOPOI CXEMHOH IUIaTe, IIPU 3TOM,
KOJMYECTBO TEIUIA, BBIICTIIEMOTO BTOPOW CXEMHOW IUIaTOM, BEPOSATHO, JIOJDKHO OBITh
3HAUUTENbHBIM. JaXe B JaHHOW KOH(PUIypalluy, OCKOJIbKY KaXKasi U3 IIEPBOM CXEMHOM IUIaThI
U BTOPOM CXEMHOM IUIAThl BBLAEISET TEIUIO, MOXHO IIPEJOTBPATUTH HEPABHOMEPHOCTH
TEIUIOBBIIEICHUS] B OJIOKE IWTaHUS U OrPAHUYMUTH IIOBBIIICHHE TEMIICPATypbl HCTOYHHMKA
ITUTaHUSL.

[0085] (3) biiok nuranus no 1. (1) nim (2), B KOTOpoM

nepBasi CXeMHasl IJI1aTa BKJIIOYAeT B ce0sl coeMHUTENb (y3ea 43 BBIBOJIOB JUIS 3apsiiKu),
K KOTOPOMY MOJKHO JJIEKTPHUYECKH MTO/ICOETUHATD BHEUTHUM UCTOYHUK MUTAHUS, U

PE3UCTOP COCMHEH IOCIIEIOBATENLHO C COCTMHUTEIIEM.

[0086] B cooTBercTBUU C 1. (3), MOXHO MOHW)XATh HAIPSDKEHUE, KOTOPOE BBOAMUTCS U3
COCTUHUTEJIS, TIOCPEJCTBOM pE3UCTOpa U TOJaBaTh €ro BO BTOPYIO CXEMHYIO IUIaTy.
CnenoBaTe/bHO, CTAaHOBUTCS BO3MOXHBIM YMEHBIIATh BBIACICHUE TEIUIa BTOPOM CXEMHOM
riaroi. B pesynbrare, MOKHO IIPE/IOXPAHUTH 3aps/IHOE YCTPOWCTBO WM YCTPONCTBO
YIIPaBIICHUS U JIPYrHe 3JI€MEHThI, 0OecreueHHbIe Ha BTOPOH CXEMHOM I1aTe, OT Harpesa.

[0087] (4) biok mutanus no modomy u3 r. (1)-(3), B kotopom

BTOpas CXEMHas IJ1aTa BKJIIOYaeT B ce0s 3apsiiHOE yCTPOHCTRO.

[0088] B coorBercTBUU C 1. (4), TIOCKOJIBKY BTOpas CXEMHas IulaTa BKIIOYAeT B ceOs
3apsiiHOE YCTPOMCTBO, KOJIMYECTBO TEIUIA, BBLICISIEMOrO BTOPOU CXEMHOW IUIATOW, BEPOATHO,
OyzneT 3HAUUTENbHBIM. B 1aHHOM KOH(QUrypalmy, MOCKONBKY 5SHEprus, Koropas Oyner
MOTPEONATHCA B 3apsSTHOM YCTPOMCTBE, NMOTPEOISETCS PE3UCTOPOM TIEPBOM CXEMHOM IUIATHI,
MOKHO YMEHBIIATh BBIJCICHUE TEIUIA 3apsJAHBIM YCTPOMCTBOM. B pe3ynpTare, MOKHO
YMEHBIIATh BBIJICICHUE TEIJIa BTOPOW CXEMHOM IIJIaTOM.

[0089] (5) brnok nutanus no mrodomy 13 ml. (1)-(4), B koTopom
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pPE3UCTOpP MMEET TAKOE 3HAUECHHE CONPOTUBJICHUS, YTO KOJIMYECTBA TEIUIA, BHIIEISIEMOIO
[IEPBOW CXEMHOM IUIATOW U BTOPOM CXEMHOM ILIATOM BO BpeMsl 3apsiIKU UCTOYHUKA [TUTAHUSA, 110
CYLIECTBY, YPABHUBAIOTCH.

[0090] B coorBercTBuu ¢ 1. (5), IMOCKOJIBKY PE3UCTOp OOECHEYMBACT, IO CYIICCTBY,
YPaBHHUBAHHE KOJIMYECTB TEIUIA, BBLACISIEMOIO IEPBOM CXEMHOW IUIATOM W BTOPOH CXEMHOM
IUTATOM, MOXKHO HPEIOTBPATUTh HEPAaBHOMEPHOCTH TEILIOBBIACIECHUS B OJIOKE NHUTAaHUS U
OTPaHUYUTH HOBBILICHNE TEMIIEPATYPhl UCTOYHUKA [TUTAHUS.

[0091] (6) Bsiok nuTanus no grodomy u3 . (1)-(4), B kotopom

BTOpasi CXEMHasi TUIaTa BKIIIOYACT B Ce0s 3apsIHOC YCTPOMCTBO, U

pE3UCTOp HKMEET TaKOoe 3HAYCHHE CONPOTUBICHUS, YTO KOJMYECTBO HHEPrUH,
nOTPEOISIEMOI PE3UCTOPOM BO BPEMs 3apsIKH MCTOYHHMKA ITHTAHMS, MPEBHIMLACT KOJIHMYECTBO
SHEPIruu, 10TPeOIIIEMON 3apsIHBIM YCTPONCTBOM BO BpeMsI 3apsi/IKH NCTOUHUKA [TUTAHUS.

[0092] B coorBercTBUU C M. (6), HOCKOJIBKY MOXHO CHU3UTh KOJMYECTBO 3HEPrUH,
IOTpedIIIEMOit 3aps/IHBIM yCTPOMCTBOM BO BpeMs 3apsKH HCTOYHMKA [MHMTAaHUSA, TO MOKHO
YMEHBIINUTh BBIJICJICHUE TEIUIa BTOPOM CXEMHOH IUIaTON, OOYCIIOBIEHHOE 3apsiaHbIM
ycrpoiictBoM. BmecTe ¢ TeM, OCKOJIbKY MOXHO CHU3UTH KOJIMYECTBO IHEPIHU, NTOTPEOIsieMOit
3aps/IHBIM YCTPOMCTBOM, J@XKE MPU TOM, YTO HA BTOPOM CXEMHOM IIate OOCCIICUCHBI JPYTUe
3JIEMEHTHI, KOTOPBIC TIOTPEOIIAIOT PHEPTHIO, TO MOYKHO BBIICPKUBATh OalaHC TETIOBBIICICHUS
MEXK/y IEpBOM CXEMHOH IUIaTOM W BTOPOM CXEMHOM ILIATOM, M MOXKHO IIPEIOTBPaTUTh
HEPaBHOMEPHOCTh TEIUIOBBLICHCHUST B Oiioke nuraHus. Kpome TOro, apyrue 3JI€MEHTHI,
o0ecrieueHHbIE Ha BTOPOI CXEMHOM I171aTe, 3alUILA0TCs OT TEIVIOBOIO TIOBPEXKICHHUS.

[0093] (7) biok nuTanus 1o 1. (6), B KOTOpoM

BTOpasi CXEMHas I171aTa JOMOJIHUTEIBHO BKIIIOUACT B €051 yCTPONCTBO YIIPABICHUS.

[0094] B cootBerctBumM ¢ 1. (7), Aaxke B cilydae, KOIJila YCTPOHCTBO YIIPaBIICHHS
BBIJICJIAET TEIUIO, MOXKHO BBIICPKUBATh OajJaHC TEMJIOBBIIEIECHUS MEX]y IepBOA CXEMHOU
IJIATOM W BTOPOM CXEMHOM IMJIaTOM, W MOXHO IIPEJAOTBPAaTUTh HEPABHOMEPHOCTh
TETUIOBbIIeNIeHUsT B Ojoke muranusa. KpoMe Toro, ycTpoicTBO yINpaBiCHHs 3alllUIIAeTCs OT
TETIIOBOTO TIOBPEXK/ICHUS.

[0095] (8) bnok nmutanus no iodomy u3 . (1)-(4), B kotopom

BTOpas CXEMHas IUIaTa BKJIOYaeT B ce0d 3apsHOE YCTPOWCTBO M  YCTPOMCTBO
yIpaBIeHUS, U

PE3UCTOP HMeEeT TaKoe 3HAa4deHHE CONPOTHBICHUS, YTO KOJMYECTBO JHEPTUH,
NoTpedyIIeMOl  pe3ucTOpOM BO BpeMsl 3apsiIKM  UCTOYHMKA IMTaHUS, [0 CYIIECTBY,
YpaBHUBAETCd C CYMMOW KOJMYECTB DSHEPIuH, MOTPeOISEMBIX 3apsIHbIM YCTPOHCTBOM U
YCTPONCTBOM YIIPABJICHMS BO BPEMs 3apsJIKA HCTOYHHUKA ITUTAHHUS.

[0096] B cootBerctBuu c 1. (8), TMOCKOJBKY KOJHUYECTBO DJHEPTHH, MOTPeOIseMOn
PE3UCTOPOM, U KOJUYECTBO DHEPIHH, MOTPEOIIeMON 3apsAIHbIM YCTPOUCTBOM M YCTPOHCTBOM
YIpaBICHNS, YPAaBHUBAKOTCS, TO MOKHO BBIIEP)KMBATh OaJIaHC TETUIOBBIICIICHUS MEXKAY TEepBOil
CXEMHOW IIJTaTOM W BTOPOW CXEMHOW ILIATOM, M MOXKHO IPEJOTBPATUTh HEPABHOMEPHOCTH

TCTIJIOBBIACICHU B OJI0KE ITUTAHUS.
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[0097] (9) Biiok riutanus 1o irodomy u3 mi. (1)-(4), B koTopom

nepBasi CXeMHasi IUIaTa BKIIOYaeT B ce0s coetnHUTENb (y3e 43 BBIBOJOB IS 3apsKK),
K KOTOPOMY MOYKHO 3JICKTPUYECKH [10JICOSAHHATh BHEIIHUI NCTOYHUK MUTAHHUSA, U

pPE3UCTOp MMEET 3HAYCHHE COINPOTUBJICHUS IS IIOHMKCHUS HANpsOKCHUs, KOTOPOE
IIOJIBOJIUTCSI BHEIIHMM HCTOYHHUKOM IIMTaHMS, J0 3HAUYCHUS, NPEBBIIAIOLICTO MHUHUMAIbHOE
pabouee rapaHTHPOBAHHOE HANPSKCHUE 3aps/IHOI0 YCTPOHCTBA MM YCTPOMCTBA YIIPABIICHHUS.

[0098] B coorBercTBuM ¢ 1. (9), HOHMKEHUE HAINPSDKEHUS PE3UCTOPOM BBIIIOJIHACTCS
TaKuM 00pa3oM, 4TO MOHMWKCHHOE HAIPSDKCHUE HE CTAHOBUTCSI HUKE MHHUMAIBHOTO padodero
rapaHTUPOBAHHOTO  HampsbkeHus.  CIICOBATENbHO, CTAHOBUTCS  BO3MOXHBIM — BBOJHTH
MUHHMAaIBHOE pabovee rapaHTUPOBAHHOE HANPSDKEHUE B 3aPSIHOE YCTPOIMCTBO HIIM YCTPOHCTBO
YIIPaBICHUS,, M MOXXHO OOCCICYHTH YIOBICTBOPUTEIBHOC (YHKIMOHUPOBAHUE 3apsIHOTO
YCTPOMCTBA UM YCTPOMCTBA YIIPABIICHHUS.

[0099] (10) baox nutanus no modomy u3 ni. (1)-(4), B kotopom

PE3UCTOP UMEET 3HaYCHUE conpoTunicHus ot 1 Om g0 1,38 Om.

[0100] B cootBerctBum ¢ 1. (10), TOCKOJIbKY CYIIECTBYET CICHHAIBHOE YCJIOBHEC JIJIS
3HAYCHUSI CONPOTHUBIICHHUS, MOIYYacMOTO OSKCIICPUMCHTATBHO W AHATUTHUYCCKH, HCXOJSI U3
TIPEIIONOKEHUS O 3apsIHBIX YCTPOMCTBAaX WJIM YCTPOHCTBAX YIPABJICHUS, KOTOPHIC OOBIYHO
IIPUMEHSIOTCS, TO MOJMKHO IPEJOTBPATUTh HEPAaBHOMEPHOCTh TETUIOBBIICICHUS B OJIOKE
TTUTAHUSL.

[0101] (11) bsiok nutanus no 1. (10), B koTopom

3HAYEHHUE CONPOTUBIICHUSA paBHO | OM.

[0102] B coorBerctBum ¢ 1. (11), craHOBUTCS BO3MOXKHBIM YMEHBIIMTH pPa3sMep H
CTOUMOCTb.

[0103] (12) baok nuTtanus no modomy u3 mit. (1)-(11), B koropom

MTOBEPXHOCTh UCTOYHUKA MUTAHU, OyrKaiias K mepBoii CXeMHOM I11aTe, OTJINYaeTCs OT
TTOBEPXHOCTH UCTOYHHKA MUTAHUS, OJIMKaKIIIeH KO BTOPOU CXEMHOM TiaTe.

[0104] B cootBercTBuM ¢ 1. (12), MOXHO OrpaHUYUTH JIOKAJIHHBIA HAarpeB MCTOYHHMKA
TTUTAHUS.

[0105] (13) baox nutanus no modomy u3 ni. (1)-(11), B koropom

nepBasi CXeMHasl Iiata o0ecTieueHa ¢ O/IHOM TOPIEBOW CTOPOHBI MCTOYHWKA MUTAHUS B
TIPO/IOJIEHOM HATIPaBJICHUH, U

BTOpasi CXeMHasi IIata o0ecredeHa ¢ APYyrol TOPIEBOW CTOPOHBI HCTOUYHUKA MTUTAHUS B
MIPOIONIEHOM HaTPaBJICHUU.

[0106] B coorBerctBum c m. (13), MOKHO OTpaHWYHNTH JIOKAJILHBIN HarpeB WCTOYHHKA
IUTAHUS.

[0107] (14) bnok nutanus no grodomy u3 mit. (1)-(11), B koTtopom

nepBasi CXeMHasl IUIaTa o0ecredyeHa Ha OJHON U3 KOHIIEBBIX YacTed MCTOYHHMKA MUTAaHUA
B IIPO/I0JIbHOM HAIpaBJICHUH U TIONIEPEYHOM HAIIPABICHUH, H

BTOpas CXeMHas Iulata obecrieueHa Ha APyro U3 KOHIEBBIX YacTel MCTOYHUKA MUTAHUS

B ITpOJ0JIbHOM HAIIPAaBJICHUU U MOIICPCHHOM HAIIPABJIICHHUH.
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[0108] B coorBerctBum ¢ 1. (14), MOXKHO OrpaHUYUTH JIOKAJIBHBIM HArpeB HUCTOYHHMKA
IIUTaHUS.

[0109] (15) biiok nuranus 1o 1. (14), B koropom

OJIHa U3 IIEPBOH CXEMHOM IIaThl M BTOPOH CXEMHOM IUIAThl, KOTOpasl BBIACIACT OOJIbIIee
KOJIMYECTBO TeIia, oOecreueHa Ha KOHLIEBOM YacTW MCTOYHHMKA IHUTAHUS B IONEPEYHOM
HAIIPABJICHUU.

[0110] B coorBerctBuM ¢ 1. (15), MOXKHO OrpaHUYUTEH JOKAJIHHBIA HAarpeB HUCTOYHHKA
ITUTaHUSL.

[0111] (16) bnox mnwuranus (Ogox 10 nuTaHWs) Ui a’PO30JIBHOTO HHTAIATOPA
(a3po30onpHOTO MHTANSATOPA 1), IPU ATOM OJIOK TUTAHUS COACPKUT:

MCTOYHUK NUTaHMs (MCTOYHMK 12 NuTaHus), BHIIOIHEHHBINA C BOZMOXKHOCTBIO Pa3psiIKu
SHEPTUM B HArpy3Ky (Harpy3ky 21) mns oOpazoBanHus a’po30is U3 a’po30Jie00paszyromero
UCTOYHUKA;

TICPBYIO CXEMHYIO TUTaTy (TIEPBYIO CXeMHYI0 iaty 43S); u

BTOPYIO CXEMHYIO IUIaTy (BTOPYIO cXeMHyto ruiaty 50S), pacrosioKeHHYI0 OTIEIbHO OT
IIEPBOM CXEMHOM ILIATHI U YICKTPUUYECCKU COCTMHEHHYIO € IIEPBOM CXEMHOM ILIATOMH,

IIPH 9TOM KOJIM4ECTBA TEIUIA, BBIACISIEMOrO IIEPBOM CXEMHOM IUIATON M BTOPON CXEMHOMN
IUIaTOM BO BpEMsl, IO MEHBIIEW Mepe, Yero-To OJHOI0 W3 3apsiIKU U pa3psIKH HCTOYHHKA
IIUTaHUSL, 110 CYIIECTBY, PABHBI.

[0112] B cootBercTBum ¢ 11. (16), B ciiydae, KOrjia 3HEPTUs IOJACTCS B IIEPBYIO CXEMHYIO
IUIaTy ¥ BTOPYIO CXEMHYIO ILIaTy, IIOCKOJIBKY [epBas CXEMHas IUIaTa M BTOpasi CXeMHasl IulaTta
BBIJIEJISIOT, 110 CYIIECTBY, PABHBIC KOJIMYECTBA TEILIA, MOXKHO IPEAOTBPAaTUTh HEPABHOMEPHOCTD
TCTUIOBBIICTICHUS. B OJIOKE MHUTAHUS U OrPAHUYUTH ITOBBIIICHUE TEMIIEPATYpHl HCTOYHHKA
nuTtanus. Cae10BaTeIbHO, MOXKHO 3a/1epPKaTh CTAPEHUE MCTOYHUKA MUTAHUSA U MPOJJIUTH CPOK
clIy’)kObI ycTpoiicTBa. boisree TOro, MOKHO MCKITIOUHTH KOHIIGHTPAIIMIO TEIUIa B KOHKPETHOM(OM)
CXEMHOU IIaTe WIIM CXEMHOM 3JieMeHTe. B pesynbrare, 0510k nmutanus odecriedyuBacT ek
HSKOHOMUH HHEPTUM, TAK YTO MOXKHO MAaKCHMHM3UPOBAThH IEPHOJ, B TECUCHHE KOTOPOTO MOMKHO
WCIIOJIb30BaTh UCTOYHHK MUTAHUS 0e3 3aMEHbI HCTOUHNKA MUTAHUS HOBBIM.

[0113] (17) bnox mnwuranmst (Omox 10 mwmTaHusA) IS adPO30JIBHOTO HMHTAISTOPA
(aspo3onpHOTO MHTANATOPA 1), MPU ATOM OJIOK TTUTAHUS CONCPIKUT:

WCTOYHUK NMUTaHUs (MCTOYHMK 12 MUTaHMS), BBHIIOJHEHHBIH C BO3MOXKHOCTBIO Pa3psi/IKU
SHEPru¥ B HArpy3ky (Harpy3ky 21) /s oOpa3oBaHHsl a’po30Ji1 M3 a’po30J1e00pasyroliero
NCTOYHUKA;

MIEPBYIO CXEMHYIO TUTaTy (TIEPBYIO CXeMHYIO 1iaty 43S); u

BTOPYIO CXEMHYIO TIaTy (BTOPYIO cXeMHYH0 1uaty 50S), pacriofioKeHHYIO OTJCIBHO OT
MIEPBOM CXEMHOM IIAThI U SJICKTPUUYECKHU COCTMHEHHYIO C TIEPBOM CXEMHOM IJIaTOM,

IIpUYEM, BO BpEMs, 1O MEHBUIEH Mepe, Hero-To OJHOTO W3 3apsAKu U pa3psiiKu
MCTOYHUKA MUTAHMS, CYMMapHOE KOJUYECTBO JHEPrHH, IMOTPeOIIeMON 3JeMEHTaMM IEepBOM
CXEMHOM TIUIaThl, U CYMMapHOE€ KOJMYECTBO HJHEPTUH, MOTPEOIsIeMON DJIEMEHTaMHU BTOPOM

CXEMHOM IJIaThl, IO CYLIECTBY, PABHBI.
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[0114] B coorBerctBum ¢ 1. (17), B ciiyuae, Korja 3Heprus nogaeTcs B IEPBYIO CXEMHYIO
IUIaTy U BTOPYIO CXEMHYIO ILIaTy, IOCKOJIBKY I1epBas CXEMHas IllaTa M BTopas CXeMHas IuiaTa
HOTpPEeONsIOT, 1O CYIIECTBY, paBHbIC KOJMYECTBA DHEPIMH, MOXKHO IIPEIOTBPATUTh
HEPaBHOMEPHOCThH TEILJIOBBIICIICHUS B OJIOKE MUTAHUA M OIPAHUYUTH TOBBIIICHUE TEMIICPATYPhI
ucrouyHuka nuranus. ClenoBaTelIbHO, MOXKHO 3aJepXKaTh CTApEHHE HMCTOYHMKA IIMTAHUS U
IIPOMJIUTH CPOK CIyKObI ycTpoiicTBa. boiee TOro, MoXXHO MCKJIIOUMTH KOHIEHTPALUIO TEIlla B
KOHKpPETHOW(OM) CXEMHOW IIIaTe WM CXEMHOM »J3JjieMeHTe. B pesynbrare, 010K HUTaHUS
obecricurBaeT 3(PPEKT HKOHOMHHM HIHEPTHUH, TAK YTO MOKHO MAKCHUMH3UPOBATH NEPUOJ, B
TEUYCHUE KOTOPOTO MOXKHO HCIIOJIB30BaTh UCTOUYHUK MUTAHUA O€3 3aMCHBI MCTOYHMKA MUTAHUS
HOBBIM.

[0115] (18) bnox mnwuranus (6mox 10 mnwuraHus) JUist a’3pO30JBHOTO HWHTAISATOPA
(asposonpHOro uHraisropa 1), mpu 3ToM OJIOK TUTAHUS COIEPIKUT:

VCTOYHUK NUTaHUS (MCTOYHMK 12 MuTaHus), BHIIIOJHEHHBINA C BOZMOXKHOCTBIO Pa3psi/IKU
SHEPTUM B HArpy3ky (Harpy3ky 21) mns oOpa3zoBaHusi a’po30Jisi M3 adpPO30JICOO0pa3yroIIero
UCTOYHUKA;

MIEPBYIO CXEMHYIO TUIaTy (TIEpPBYIO CXeMHYIO 1iaty 43S); u

BTOPYIO CXEMHYIO IIaTy (BTOPYIO cXxemMHy1o 1uiaty 50S), pacriofioKeHHYIO OTACIBHO OT
IIEPBOM CXEMHOM IIJIATHI U YIEKTPUYECKU COCIMHEHHYIO € IIEPBOM CXEMHOM ILIaTOMH,

IIpUYEM, BO BpEMsl, 10 MEHBIIEH Mepe, Hero-To OJHOT0 W3 3apsAKd U Pa3psiiKu
UCTOYHHUKA IHTAHUS, KOJIWYECTBO TEIUIA, KOTOPOE IIEpBas CXEMHAas IulaTa OTAAeT HMCTOYHUKY
IIMTaHKS, U KOJMUYECTBO TEIUIA, KOTOPOE BTOpAsi CXEMHas Ij1aTa OTAAcT UCTOYHHUKY ITMTAHUS, 110
CYIIECTBY, PABHBI.

[0116] B cootBercTBuu c 1. (18), B ciryuae, KOr/ja YDHEPTHs IMOACTCA B IIEPBYIO CXEMHYIO
IJIaTy ¥ BTOPYIO CXEMHYIO IUIAaTy, MMOCKOJIBKY B MCTOYHMK NMHUTAaHUSA OTIAKOTCS, MO CYIECTBY,
paBHBIC KOJIMYECTBA TEIUIA M3 MEPBOM CXEMHOM IUIAThl M BTOPOM CXEMHOHM IUIATBI, MOXKHO
MPEIOTBPATUTh HEPABHOMEPHOCTh TEIUIOBBIJICICHUS B OJOKE TIUTAaHUS W  OTPAHUYHUTH
TIOBBIIIIEHUE TeMIIepaTypbl UCTOUHMKA MuTaHus. CleoBaTeabHO, MOKHO 3a/Iep)KaTh CTapeHHe
WMCTOYHUKA MUTAHUSI U TPOJUINTh CPOK CIykObl ycTpoiicTBa. bojee Toro, MOXHO HCKIIOUUTH
KOHIIEHTPAIMIO TeIjla B KOHKPETHOM(OM) CXEMHOM IulaTeé WIM CXEMHOM JieMeHTe. B
pe3yiabtate, OJOK mHTaHHA obOecrednBaeT 3(PPEKT HKOHOMUU IHEPIHH, TaK YTO MOXKHO
MaKCHMHU3HPOBATh MEPHOJI, B TE€HEHHE KOTOPOrO MOYKHO MCIOJIb30BaTh UCTOYHUK MUTaHUS 03

3aMCHBbI UCTOYHHUKA NUTAHUI HOBBIM.
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OOPMYJIA H30BPETEHUSA

1. biok nuTanus Ui a3pO30JIbHOI0 HHIAJISTOpa, COAEPKALLIUI:

WCTOYHUK IIMUTAHUS, BBIIIOJHEHHBIN C BO3MOXKHOCTBIO PAa3pPsAIKHA 3HEPTUU B Harpy3Ky AJis
00pa3oBaHus a3P0O30JIs U3 a3P030J1€00Pa3yIOUIEr0 HCTOUHUKA;

IIEPBYIO CXEMHYIO IIJ1aTy, COACPXKAILYIO PE3UCTOP; U

BTOPYIO0 CXEMHYIO IIIaTy, PaclOJIOXCHHYIO OTACIBHO OT IEPBOM CXEMHOM ILIAThI U
IEKTPUYECKU COCAUMHEHHYIO C IEPBOM CXEMHOM IIATOMH,

[IpHYEM BTOpasi CXEMHas IUIaTa COJCPIKUT, 110 MEHBIICH Mepe, OJHO H3: yCTPOUCTBa
YIIPaBJICHHS, BBIIIOJIHEHHOTO C BO3MOKHOCTBIO YIIPABICHMS, 10 MEHBIICH Mepe, OAHUM U3
paspsAKd U 3aps/IKM  MCTOYHMKA IMTAHUS; U 3apsJHOTO YCTPOMCTBA, BBIIOJIHEHHOIO C
BO3MOXHOCTBIO TPEOOpa30BaHUs IOJABACMON SHEPTHM B SHEPTHIO Ui 3apsIKM MUCTOYHHKA
IIUTaHUSL.

2. biok nutanus 1o 1. 1, B KOTOpOM

II0 MEHBIIEH Mepe, OJHO M3 3apsAAHOrO YCTPOWCTBA M YCTPOWCTBA YIIpaBICHUs
o0ecrieueHo TOIbKO Ha BTOPOM CXEMHOM I1IaTe.

3. bnok nutanud 1o 1. 1 umu 2, B KOTOpoMm

nepBasi CXEMHasi Iulata COJEP’KUT COCAUHHUTENb, BBINOJHEHHBIM C BO3MOMKHOCTBHIO
AIIEKTPUYECKOTO [TOACOEAMHEHNS K HEMY BHEIIHEI'O UCTOYHUKA ITUTAHUSI, 1

PE3UCTOP COEAMHEH IOCIEAOBATENBHO C COSIUHUTEIIEM.

4. bnok nuTaHus 1o modoMy u3 mi. 1-3, B KoTopoM

BTOpas CXEMHas I1JIaTa COACPIKUT 3apsJHOE YCTPOHUCTBO.

5. bnok nuranus no aodomy u3 mi. 1-4, B koropom

PE3UCTOp MMEET TAKOE 3HAYCHHUE CONPOTUBIICHUS, YTO KOJIMYECTBO TEIUIA, BBIACIIIEMOrO
MIEPBOM CXEMHOM IIATON M KOJIMYECTBO TEILIa, BBIACIAEMOTO BTOPOM CXEMHOM IJIaTOW BO BpeMs
3apsAKN UCTOYHMKA ITMTAHUS, TIO CYILIECTBY, PABHBI.

6. brok nuranus no modomy u3 mi. 1-4, B KoTopoM

BTOpasi CXeMHas IIaTa COJICPKUT 3apsiIHOE YCTPOUCTBO, U

PE3UCTOP HKMEET TaKoe 3HAa4YeHHE COINPOTUBJICHHS, YTO KOJIHWYECTBO JHEPruW,
noTpedIIeMOil pe3ucTOpOM BO BpeMs 3aps/KM MCTOYHHKA MMHUTaHUS, MPEBHIIIACT KOJHUYECTBO
SHEPTUH, TOTPEONIIEMON 3apsi/IHBIM YCTPONCTBOM BO BpeMsI 3aps/IK1 HCTOYHUKA MTUTAHUS.

7. biok nuTaHug 1o 1. 6, B KOTOPOM

BTOpast CXEMHas IJIaTa JOTIOIHUTEIBHO COJIEPIKUT YCTPOUCTBO YIIPABIICHUS.

8. briok nuranus no nobomy u3 mm. 1-4, B koTopom

BTOpas CXEMHasd I1J1aTa COACPIKUT 3apAJHOE YCTPOHCTBO M YCTPOMCTBO YIIPABICHUS, U

PE3UCTOp HMMEET TAaKOC 3HA4YCHHWE CONPOTUBIICHHSA, YTO KOJMYECTBO DHEPIHU,
noTpedseMoi pe3ucTOpoM BO BpeMs 3apsAKM HCTOUHHUKA IIUTAHUS, 110 CYIIECTBY, PABHO CyMMe
KOJINYECTB DHEPTUH, MOTPEOISIEMbIX 3aps/IHBIM YCTPOMCTBOM M yCTPOHCTBOM YIPAaBICHUS BO
BpeMs 3apsIKM HCTOYHUKA [TUTaHUS.

9. biiok nutanus 1o Jgdomy u3 ni. 1-4, B KoTOpom

nepBas CXCMHasd IU1ata COACPIKUT COCIHUHHUTCIIL, K KOTOPOMY MOXHO OJJICKTPUUCCKH
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[IOJICOEAUHATH BHEIITHUM UCTOYHUK [TUTaHUs, U

PE3UCTOp MMEET 3HAYECHHUE COIPOTHUBIICHUS ISl [IOHVIKEHHS HAIPSDKEHUS, [10ABOIMMOIO
BHCIIHUM HCTOYHMKOM NHUTaHUS, A0 3HAYCHUS, IPEBBIIAIOIICIO MUHUMAIbHOE pabdouece
rapaHTUPOBAHHOE HAIIPSDKEHUE 3apsIIHOTO YCTPOMCTBA WIIA YyCTPOMCTBA YIIPABICHUS.

10. brnok nuranus no modomy u3 mil. 1-4, B koropom

pe3ucTop umMeeT 3HaueHue conporusicHus ot 1 Om no 1,38 Om.

11. book nuranus 1o 1. 10, B xoropom

3HAYEHUE CONPOTUBICHUS paBHO 1 OM.

12. biiok nuranus no imodomy u3 mi. 1-11, B koTopom

MTOBEPXHOCTh UCTOYHHUKA ITUTAHUS, OJIMXKaHIIas K IEPBO CXEMHOH I11aTe, OTIMYAeTCs OT
MTOBEPXHOCTU MCTOUYHUKA MUTAHUS, OJIVOKAaNIIIeH KO BTOPOM CXEMHOM TUTaTe.

13. biiok nuranus no jmodomy u3 ni. 1-11, B koropom

nepBasi CXeMHas Iutara obecriedeHa ¢ OJHON TOPLEBOM CTOPOHBI MCTOYHMKA IMUTAHUS B
ITPO/I0JILHOM HaIpaBJIEHUH, U

BTOpas CXEMHas Iulata oOecrieueHa ¢ JApyroil TOpieBoi CTOPOHBI UCTOYHUKA ITUTAHUS B
IIPO/I0JLHOM HaIlpaBJICHUN.

14. bnok nuranus 1o jmodomy u3 nm. 1-11, B koTopom

nepBasi CXeMHasl Ij1ata o0ecrieueHa Ha OJIHOM M3 KOHIEBBIX YacTe MCTOYHUKA ITMTAHUS
B IIPO/I0JILHOM HAIIPaBJICHUHU U IONIEPEYHOM HAIIPaBIICHUH, U

BTOpasi CXeMHasl IJ1ata 00ecIieyeHa Ha JPYrol U3 KOHIEBBIX YacTel MCTOUHMKA MUTAHUS
B ITPO/I0JIbHOM HAIIPaBJICHUU U [TONIEPEUHOM HAIIPABIICHUH.

15. bnok nuranus 1o 1. 14, B koTopom

OJIHA U3 IIEPBOM CXEMHOM IUIAThl M BTOPOH CXEMHOM IIAThI, KOTOPAs BbLACIAET OOJIbIlIEe
KOJIMYECTBO TeIia, oOecreueHa Ha KOHIEBOM YacTW MCTOYHMKA IHTAaHUS B IONEPEYHOM
HaIPaBJICHUU.

16. biok mutaHus JIst a@3PO30JIbHOTO HHTATIATOPA, COICPKAITHI:

VCTOYHUK IMUTAHUS, BBHITIOTHEHHBIN ¢ BO3MOYKHOCTBIO PAa3PAIKHA SHEPTUU B HATPy3Ky IS
00pa3zoBaHMs a3PO30Jist U3 a3p030J1e00Pa3yIOHIEro HCTOUHHKA;

MIEPBYIO CXEMHYIO IIJIaTy; U

BTOPYI0 CXEMHYIO IUIaTy, PaclojIOXKEHHYI0 OT/EIbHO OT TMEPBOM CXEMHOW IUIaThl, U
BIEKTPUYECKU COC/TMHEHHYIO C MEPBOM CXEMHOM T1aToM,

MPUYEM KOJIMYECTBO TEIJIa, BBLICISEMOro MEpPBOM CXEMHOM INaTod, M KOJIMYECTBO
TEIUIa, BBIJIEISEMOTO BTOPOU CXEMHOM IUIATON, BO BPEMS, 110 MEHBIIIEH Mepe, OTHOTO U3 3apsi/IKA
W Pa3pAIKM UCTOYHHUKA MUTAHMS, IO CYIIECTBY, PABHBL.

17. bnok nutanus y1st a3pO30JIbHOTO HHTATISATOPA, COICPKAIINM:

MCTOYHUK IUTAHUA, BBIIOJHEHHBINA ¢ BO3MOKHOCTBIO PA3PAIKHA DHEPTUU B HATPYy3Ky LA
00pa3oBaHMs a3PO30JIs U3 aIPO30JIe00PA3YIONIEr0 HCTOYHUKA;

IIEPBYIO CXEMHYIO IIIaTy; ¥

BTOPYIO CXEMHYIO ILIaTy, PAclONOKEHHYIO OTACIBHO OT IIEPBOM CXEMHOM IIaThl U

DIEKTPUYECKU COCIMHEHHYIO ¢ IIEPBOM CXEMHOM I1aTOM,
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[IpUYEeM, BO BpEMs, 110 MEHBIIEH Mepe, OJHOIO U3 3apsiiKd W PaspsaKd HCTOYHHUKA
IIUTaHUSl, CYMMapHO€ KOJIMYECTBO JHEPIHM, IOTPEOIsIEMON 3JIEMEHTaMH IIEPBOI CXEMHOM
IUIaTBl, ¥ CYMMAapHOC KOJHMYECTBO JHEPIUH, NOTPEOISIEMOIl 3J1eMEHTaMH BTOPOW CXEMHOMN
IIJIATHI, 110 CYLIECTBY, PABHBI.

18. biok nuranus JUist a3p030JIbHOTO HHTAISATOPA, COACPHKALIUI:

UCTOYHUK ITMTAHUS BBIIOJIHEHHBIN C BO3MOKHOCTBIO Pa3psKy SHEPTUU B HATPY3Ky JJIS
00pa3oBaHust a3PO30IIsL U3 a3P030Ie00PA3YIONIETO UCTOUHHKA;

IIEPBYIO CXEMHYIO IUIATY; U

BTOPYIO CXEMHYIO IUIaTy, PACIOJIOXKCHHYIO OTICJIBHO OT IEPBOM CXEMHOM IUIAThI U
AJIEKTPUYECKU COCIMHEHHYIO C IEPBOM CXEMHOM ILIATOM,

IIPUYEM, BO BpEMs, 110 MEHBIIEH Mepe, OJHOIO U3 3apsiKd U PaspsAKU MCTOYHHUKA
IIUTAHUS, KOJUYECTBO TEIUIA, KOTOPOE IEPBasi CXEMHas IlIaTa OTAAeT MCTOYHUKY IIUTAHHS, U
KOJIMYECTBO TEILIA, KOTOPOE BTOpAsk CXCMHAs IUIaTa OTAACT UCTOYHHUKY IHMTAHUS, 110 CYLIECTBY,

PaBHBL.

ITo noBepeHHocTH
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OTYET O MATEHTHOM IIOUCKE  [Hovep espasuitckolt sassxu:
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b. OBJIACTh ITOUCKA:

[IpocMOTpeHHas NOKYMEHTALUA (cHcTeMa Kiaaccuuxaimu 1 uaaekcs MITK)

A24F 47/00, H02J 7/00 — 7/12, HO2H 7/18, HO2H 7/20, HO1M 10/44, HO1M 10/48, HO5B 1/02, GO6F 13/38

(OneKTpoHHas Ga3a JAHHEIX, HCIOIb30BABIIAACS IpH NOKCKE (Ha3BaHKE 6a3bl H, €CITH, BO3MOXKHO, HCMOJIB3YEMBIE OHCKOBBIE TEPMHHBI)
[EAPATIS, Espacenet, J-PlatPat

B. IOKYMEHTBI, CYUTAIOIIUECS PEJIEBAHTHBIMH

[Kateropus* CCBUIKHM Ha JOKYMEHTBI C YKa3aHHEM, [JIe 3TO BO3MOXKHO, PENCBAHTHBIX yacrel OTHOCHTCS K MYHKTY Ne
A US 2015/0173124 A1 JOYETECH (CHANGZHOU) ELECTRONICS CO., LTD.), 18.06.2015, 1-18
pedepar, dur. 5, 8
A US 2017/0250552 A1 (HUIZHOU KIMREE TECHNOLOGY CO., LTD.), 31.08.2017, pede- 1-18
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A JP 2017-515493 A (RAI STRATEGIC HOLDINGS, INC.), 15.06.2017, onucanue, ¢ur. 1 1-18
A WO 2018/163262 A1 (JAPAN TOBACCO INC.), 13.09.2018, onucanue, ¢ur. 4, 5 1-18

KOMWA BERPHA

Havanchuk Yrpasrieuys 3KCNePTHIL!

fera —m:._
D Hocneﬂylomﬂe JAOKYMCHTBI YKa3aHH B HpOlIOJ'DKeHH" =

«T» - Gonee NO3AHKIA JOKYMCHT, OMyGIHKOBAHHBIH I10C/IE AATH! IPHOPHTETA H

* Oco0bie KaTErOpHH CCHINOYHBIX JOKYMEHTOB:
TIPHBEACHHBIH V1A TOHUMAHUA H300peTEHHUA

«A» - IOKyMEHT, ONpeaeNnsIouyii oGImui ypoBeHb TEXHHKH

«D» - NOKyMEHT, NpHUBEEHHBIA B €BPasHICKOi 3a4BKe «X» - BOKYMEHT, HMelomuii HauGosnee GIH3KOe OTHOLIEHHE K NPEAMETY TIOHCKa,

«E» - Gonee paHHMil ZOKYMEHT, HO OITyGIHKOBAHHBIH Ha JATy MOAAYH nopovamuit HOBU3HY WM H300peTaTeNbCKHil YPOBEHS, B3ATHIH B OTAEIBHO-

€BPA3HICKOM 3adBKH WITH TIOCJIE Hee o

(«O» - JOKYMEHT, OTHOCHIIMACA K YCTHOMY PACKPBITHIO, SKCTIOHHDO- «Y» - IOKYMEHT, UMeiolIHii HanGonee GNU3KOe OTHOLIEHUE K NPEJIMETY TOMCKa,
BAHHUIO M T.1L nopoyaIui H306peTaTeNbCckuit ypoBeHb B COMETAHUH C APYTHMH JOKYMEH-

"P" - noxymeHT, omyGIMKOBAHHBIN O JAT! MOJA4H eBPa3HICKON TaMu Tolt ke KaTeropuu

«&» - JIOKYMEHT, ABNAIOLMICA NaTEHTOM-aHAIOrOM

3adBKH, HO 110CJIe JATHl MCTIPAIIMBAEMOr0 NpHopHTeTa"
«L.» - NIOKYMEHT, NPHBEACHHEIN B APYTHX LIEASX

Jlata mpoBesenus natentHoro noucka; 14/04/2020

1 HOBAHO B IMEKTPOHHOM 834e

YNOIHOMOYEHHOE JIULIO:
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Havanenux O1/iea MEXaHUKY, QU3HKH H 3ICKTPOTEXHHKH A P
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