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NNPEOHUCIIOBHME

B Hemanekom NpoLNOM NpaKTUHECK BCE PEMOHTHBIE U MPOU3BOAMBLUKE anna-
paTypy NpeanpusT A NMonb3oBanuch B OCHOBHOM OTENECTBEHHBIMU PaBMOKOMIOHEHTa-
MU 1 BeTanamm (HesHaYUTENBHYIO [ONIO COCTABNANM USLENUS, MONHOCTBIO COOTBETCTBO-
BaBLLUWE OTedecTBeHHbIM FOCTaMm, cTpaH yuacTHkos COB)

B riocnenHue rogbl KapTuHa KOPeHHbIM 00pa3oM M3MeHMNach, U CEFopHA Ha
pblHKE P2pUYOKOMIOHEHTOB OTEYECTBEHHLIE M3ENMA COCTaBRSIOT HE3HAYUTENbHYO
4acTb, BbITECHREMblE ©Onee COBPEMEHHBIMM, HALEXHBIMU U OTHOCUTENBHO AOCTYN-
HbIMK B LieHe ToBapamu 3apybexxHoro npoussogctsa Kpome Toro, B NONb30BaHUM Y
HaceneHun cTpad CHI HaxOOUTCR LIMPOKMI aCCOPTUMENT 3apyOexHOM panmosneKT-
poHol annapatypb! INpu BbIXOfe ee U3 CTPOSi M PEMOHTE HEM3DEXHO BO3HUKaOT
BOMPOCH! NO 38MeHe U3[ENMIA 3aPYOEXXHOFO NPOM3BORCTBA Ha OTEHECTBEHHBIE W Ha-
obopot

Kak orevecTBeHHasn, Tak 1 3apybexHas MpOMBIWAEHHOCTE MpW NPOW3BOJCTBE
paamosnektpOHHOI annapaTypbl NPUMEHSET ManorabapuTHble MUHMATIOPHBIE feTanu
KOMIMOHEHTBI, MMeIOLLME LIBETOBYIO MM KOFOBYIO MapKUPOBKY

Lienb faHHOM KHUMK CUCTEMATM3UPOBaTh W NPEACTaBUTb BALLEMY BHUMaHWIO
MMEIOLWIACS Y aBTOpa CNPaBOMHBIK MaTepuan No BONpocy MapKMpOBKW papmosne
MeHToB BONbILMHCTBO MMMOPTHBIX PAMOKOMIOHEHTOR He cornacyetcs ¢ Tpebosa-
HUSIMU 1 HOPM2MW OTENECTBEHHBIX CTAHRAPTOB, NTO BLI3bIBAET CEPLEe3Hble TPYAHOCTH
pabotH1KoB Cy>Obl peMOHTa u cepBica, @ Takke paguoniobuTeneit us-3a OTCyT-
CTBUS MONHON HOPMaTUBHOW JOKYMeHTauM MO3TOMY B KHWre NMpuBefeHbl JaHHble
N0 M2PKMPOBKE PaZUO3NEKTPOHHBIX KOMIMOHEHTOB MO HOMMWHanam, pabouemy Ha-
MPSXEHUIO, [ONYCKaM W BPYFMM XapakTepucTrkaM Bce npubopbl crpynnpoBaHbl B
paspenax, roe npyBeneHbl CBefieHns no OyKBEHHBIM W LBETOBbIM 0DO3Ha4YeHUAM
AKTUBHBIX W NACCUBHBIX KOMMOHEHTOB OTEHECTBEHHBIX M 3apyDexHbIx ¢upMm ITn
MapKUPOBKM MO3BOMAIOT Pacno3Hath 1 Nopobpath B MOPE MURMATIOPHBIX M3LENUi,
HeoBxoavMble CeuranueTy SNEKTPOHHBIE KOMMOHEHTBI ANA oBCnyXmBanws v pe-
MOHTa ObITOBOR W MPOMBILLAEHHON PagMO3NeKTPOHHON annapatypbl CrnpaBouHble
Marepuantl CMCTEMATU3MPOBaHbI MO BULAAM U3penvii B TaONMHHOM W rpaduieckon
dopMe [lononHUTENbHO NPUBOAMTCA MHMOPMaLMA N0 OCHOBHBLIM TEXHUHECKMM Xa-
PaKTepUCTHKaM, HTO NO3BONMT OMEPaTUBHO PeLlath BOMPOChl B3aNMO3aMeHREMOCTH

OxBaTWTb BECb CMEKTP WNK 3Ha4UTENbRYIO YaCTh PapMOKOMMOHEHTOB, KOTO-
phie CerofiHs MOXHO HaliTV B NPOAake, NPakTUYeCK HeBO3MOXHO [lo3TOMy aBTOp,
B OCHOBHOM, OCTRHOBUWNICS Ha M3LENUAX OTENECTBEHHBIX MPOM3BOJMTENER u GrpM
Vishay Elektronic GmbH, AVX Limited, Bourns, inc, Murata Elektronk GMBH, NIC
Components Corporation, Philips Components

OpHako oTgenbHble 3apybexHble GypMbl N0 COOOPAKEHNAM MPECTUXHOCTH,
PEKNaMbl, 3KOHOMUMKM, OXPaHbl UMUAXKE MK JKENas BbIAENNTBCA HA TECHOM pPbiHke
ULEHTUNHBIX PAAUOKOMIOHEHTOB, NO3BONSIOT Cebe M3MEHATb KOLOBYIO MapKUPOBKY
JeTanei, npyvBefeHnyio B BaHHoR kHure EcTecTBEHHO, aBTOD W n3faTesb He HeCyT
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OTBETCTBEHHOCTU 38 MU3eP>KKM KOANPOBaHWS, BO3HVIKLLIME BOMPEKM TLLATENbHOCTY W
OCTOPOXHOCTY NPUHATBIMM NPY NMOAFOTOBKE KHUIMM K MEYaTh, 1 He HeCyT OTBETCTBEH-
HOCTI 32 BO3MOXHbIE OLUMOKIM MPaKTMKOB, CBA3aHHBIE C UCMONb30BaHUEM MaTepua
NOB [@HHON KHUIW NpK 0BCNY>XXVBaHUM W PEMOHTE pagKo3NEKTPOHHOR annapatypb

K HekoTOpbIM pasfienam nonb3osaren KHum OyayT obpaiatbes Hanbonee vac-
TO, BPyrvie MCronb3oBaTb pexxe Ha uBerHbIX BKIaLKaxX NpearnpyHaTa nonbitka packpbiTh
TeMbl, KOTOpble BOMKHBI ObITb BCeraa nof pykon Vicuepnibisatorent nkgopmMatmu, cood
pasysch C AMHAMWMKOM Pa3BUTUA OTPaciii, AaTb HEBOIMOXHO OpHako paHHas KHura B
OrpefeneHHoON CTENeHM OKAXET MOMOLLb CrietmanicTam 1 pagruoniobutensm npakivkam
B PELUEHUIM BO3HUKAOLLMX Npobnem

Xotenocb Ob1 BbIpasuTb GnaropapHocib Komnadusm Mukponpubop, Filur
Electnic v IMRAD 32 npefocTaBnerHylo TexHUHeckylo [oKymeHTaumio bnaropapto
OTOENbHBIX CreuuanucTos u papuonobutenen Wenectosa W M, Bazenko C J1, bo-
vaposa C [1, Ceppiok C B, Epeujenko VI C 1 MHOMMX ppyrmx 3a npepoctaBnexHbie
TexHuyeckyie CoBeTbl, 0Bpastibl PaAYOKOMINOHEHTOB, KPUTUHECKIME 3aMeNaHus 1 No-
MOLYb B O(POPMNEHNIN [@HHOIO U3BaAHMS

Byfy oveHb npuaHaTeEneH YuTarensM, COOBLMBLUMM KPUTUHECKUE 33MedaHmn
U NpefnoxeHus, KoTopble oba3atensHo OynyT yuTeHbl B CNeRyIowmx n3gaHusx

Hecrepenko W U

"m':; He Hago nepepbisarh ropbl CrPaBoYHbIX MAaTepUancs u KHUE  unk

” HAMPAraTECH 8  BOCNOMMHEHWSIX Ha nonHouBeTHoOM nnakare-
mm“.,w.mmmrm\. kaneHpnape ¢opmara A3 HarmsaHO MAPEeACTaaneHbl UBeToBble
m-—n—mm--“-_ = --~ 0603Ha4EHVs PAAMOINEKTPOHHEIX KOMMOHEHTOB Haubonee 4acTo

BCTPEYaIOLVMXCA NPy pemMoHTe BbiTOBoN M NPOMBILLIIEHHO! annapa-
Typbl TpaH3uCTOpH U AvoAbl CTaBMIMTPOHBI U [PocCcent OURLTPLI
¥ KOHfIeHCATOPbl & TakKe Pe3rCTopbl CageHbl o HOAOGMDO MapKu-
poekv B8 16 Tabnuy OpwriHanbHoCTb usoBpaxerms crnocobcrayer
CPaBHEHMIO W PaECnO3HEHWIO HATYPanbHLIX PaAaMOKOMAOHEHTOB
B Tabnuyax npveaseHbl UBETOBLIE KOAWPOBAHWS HOMMHAIOB
paboumx HanpskeHuid [OMYCKOB W [PYIVX MapameTpos paswo-
JNEKTPOHHLIX KOMMOHEHTOB lon 3akoHWMTCS a Nnakar OCTBHETCS
Ha pabodyem crone unn cTeHe 1 Byrer NoCTORHHO 0Ka3LIBaTL NOMOLIL
B Bawelh pabore, exaaHesHo

E-mail: rozbudova@comint. net p
B POCCUM: «CONOH-MNpecc» — ﬁ
123242, r. MockBa, als 20 -
E-mail: magazin@solon-r.ru =7




ITIABA 1
1. PESMCTOPBI

Pesucrop (aHra. resistor O 71ar. resisto ~ ConpoTuBIiocs) — O4uH U3
CaMbIX PACTIPOCTPAHEHHBIX PARNOSNICMEHTOB, 00I3A3I0LUIMA aKTUBHLIM
COMpPOTUBTIEHVEM.

Bo Bcex BMAax papMosneKTPOHHOW annapaTypbl pe3vicTopbl NPUMEHS -
I0TCA ANA pacnpeneneHns U perynpoBaHna SNEKTPUHECKOM SHEPIUN.

B 3aBMCMMOCTY OT Ha3HAYEHWA PE3UCTOPLI BbiBaloT 0bLero u cre-
LUMANbLHOrO HazHayeHwn. OBnacTb NPUMEHEHUA OWKTYET OfNpPeAeneHHble
TpeboBanma. BbICOKOYACTOTHLIE pe3ncTopbl obnagaT HeGonbwoi cob-
CTBEHHOW €MKOCTbIO U CORPOTUBNEHWEM, BbICOKOBOJIbTHBIE PE3UCTOPHI
uMetoT paboyre HaNPAXKEHWUS 10 HECKOMNbKUX AeCATKOB KUNIOBONLT, Y Bbl-
COKOOMHbIX Pe31CTOPOB AVarna3oH HOMMHANbHBIX CONPOTUBREHWI OT efu-
HWL, MEraoM 10 [NEeCATKOB TEPAOM.

Mo xapakrepy U3MEHEHUA COMPOTMBNEHUS PE3NCTOPbLI MOTYT ObiTb
NOCTOAHHBIMU (€ (PMKCMPOBAHHBIM HOMWHANOM COMPOTMBNEHWUA) U Repe-
MeHHbIMW. lepeMeHHbIe NOACTPOEYHBIE PE3UCTOPHI AOMYCKAT M3MEHEHWE
CONPOTUBAEHUS, KaK MPaBUNO, NPY REPUOANYECKON WU Pa3oBOM perynu-
pOBKE annapatypbi. PerynMpoBoYHbIE PE3VCTOPbI ONYCKAIOT M3MEHEHME CO-
NPOTMBNEHWA B NpoLecce (yHKLMOHMPOBAHWA annapaTypbl.

B 3aBMCMMOCTK OT MaTepuana Pe3VCTMBHOTO 3NEMEHTa pPe3ncTopsbl
W3roTaBNVBAIOT APOBONOHHLIMY, (PONLTOBEIMU M HERPOBONOYHEIMKY (MeTan-
NOAVNEKTPpUHECcKE, METANNOOKMCHBIE, KOMMO3ULMOHHBIE, YINEPOAWCTLIE,
NaKOCaXeBble, NAKONNEHOYHbIE, KEPMETHbIE 1 0ObeMHbIE).

B 3aBMCKMMOCTM OF cnocoBa 3aWmThl OT BHELIHUX BO3AENCTBUIA U CMO-
coba MOHTaXa OHM UMEIOT Pa3NMYHYIO KOHCTPYKLIMIO.

Mo BUAY BONbT-aMAEPHOM XapaKTEPUCTUKW PE3NCTOPBI MOXHO pa3-
LENUTb HA NUHEMHBIE W HernvHenHble (3neKTpuyeckoe CONpoTUBNEHME
KOTOPbIX N3MEHAETCA OT Pa3NMYHbIX YRPaBNAOLWMX (PAKTOPOB — MarHWT-
HOFO W 3NEKTPUYECKOro NOnel, TeMnepaTypbl, CBETOBOrO 1 TENNOBOrO
N3NYYEHUSA).

1.1. PESHMCTOPBI NNIOCTOAHHBIE

YMeHbLUEHVE MMEIOLLErocs HanpsXeHWs CTOYHWKa [0 Heobxopmmoro
3HaYEHVA ABNAETCA ONHOW M3 MNaBHbIX (PYHKLWIM pesvicTopos. CywecTByioT oga
OCHOBHBIX CNOCoBa UCNONb30BaHWA NOCTORHHLIX PE3UCTOPOB JNA 3TON LEenw.

B nepBOM Ciy4ae «racawuin» pesuctop BKIIIOYAETCA NocnefoBaTtenb-
HO MeXAY UCTONHUKOM AWUTaHMA U cxeMOW. Takol cnocob npuropeH Tonbko
JINS TeX yHacTKOB Lieny, Y KOTOPLIX YCTAaHOBUMBLUMINCA TOK nOTpebnenmns He
M3MEHSAETCA B Npouecce pabotb.

Mcnonb3oBaHue NOCTOAHHBIX Pe3VCTOPOB B KaYecTBe Harpy3oK B pa-
JMOTEXHUYECKUX CXEMAaX MO3BONSET pa3AenuTb NPOTEKAHME CMELLIAHHOMO TOKA,
COCTOALLENO 13 NOCTOAHHOW COCTABNAIOWIEN UCTOYHMKA NUTAHMA 1 nepemMeH-
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PE3NCTOPBI

HOM COCTaBNAOLLEN NONE3HOro cvrHarna. Ecniv eknoyMTb pesucrop napan-
nenbHo KakuM-nvbo ApyriM paguoanemMeHTaMm, yanam, npubopam, To Byner
BbINONHEHA ClienyioLlas pacnpocTpaHeHHan (PYHKUMA PE3VUCTOPOR — LUYHTU-
poBanue (Mcnonb3yeTca AN yMeHblueHUA A0BPOTHOCTY PE30HAHCHBIX CUC-
TeM W pacluvpeHVa Npenenos uimepeHns). Mpy cozgaHnm cxem, obpabartbi-
BAIOLMX PA3NUYHbIe UMIYNbCHbIE CUTHAMBI, WWPOKO UCMONb3yeTca KoMbu-
HaUWA CoefiMHEHMI PE3UCTOPOB M KOHAEHCATOpoB. BuiBop peavcropos v
KOHEEHCATOPOB ONPERENseTcs YacToTOM UMRYNbCHOrO CUrHANa 1M HEOBXO-
LVMOW CTENEHBIO MHTErPUPOBaHWS UK nUpdepeHLMPOBaHS UMAYNbCA.

OBbIMHO MAPKUPOBKA COAEPXXMT NULb CaMbIE HEOBXOAUMBIE U BaX-
HellMe cBeneHWA o peaucTope. Bo Bcex cnyyanx oba3atenbHbIM nokasare-
neM ABNAETCH HOMWHANbHOE CONPOTUBIIEHWE, ANA 0BO3HAYeHUs! KOTOPOro
WCNONb3yeTcs OfHA W3 TPEX NPUHATLIX cucTeM: 0BbluHas BykBeHHO-uUMppPo-
Basi, U(PPOBaA TPEX3HAYHAA U LBETOBAS.

1.1.1. YBETOBAA MAPKHPOBKA MHHHATIOPHbBIX
PEGHCTOPOB

Ha noctosaHHbIX pe3nctopax B cooteeTctBuM ¢ FTOCT 28883-90 1 Tpebo-
BaHvAaMU MyBnukauyy 62 MK (MexOyHapofHOM 3NeKTPOTEXHUHECKON KO-
MUCCUM) MaPKUPOBKA HAHOCUTCA B BUAE LIBETHBIX Kornew. Kaxaomy LBeTy co-
OTBETCTBYET ONpPefeneHHOe LIBETOBOE 3HAYEHMeE.

LiBeTOBEIE MAPKUPOBOYHBLIE FIONOCH HA OTEYECTBEHHLIX PE3NCTOPAX
CABWHYTHI K ONHOMY 13 BLIBOLOB W YMTAIOTCA CNieBa Hanpaso. Ecny pasmepsbl
pe3ucTopa He NO3BONSAIOT Pa3MECTUTh MapPKUPOBKY Bnvxe K 0gHOMY M3 Bbl-
BOAOB, WMPKWHA NONOCHI NEPBOrO 3HAKa [ENAETCA NPUMepHO B [Ba pa3a
LMpe ocTanbHbIX (CM. uBeTHYIO BKnanky Net).

LiBeTOBbIE MapPKVMPOBOYHBLIE MONOCH HA 3apyBeXHbIX pe3ucTopax
TaKxe CABWHYTHI K OOHOMY M3 BLIBOAOB M YUTAIOTCA CNleBa HamNpaso,
NPpUHEM KpauWHAA NPaBas nonoca oTfeneHa, NPUMEPHO, HA YABOEHHOE
paccrosiHue, YeM npenbiaywie. Ecnv pasmepbl pe3ancTopa He no3BONA0T
pPasMeCTUTb MAaPKMUPOBKY BriMXe K OfHOMY U3 BHIBOLIOB, LUMPWHA NOCre-
OHel Nonockl fEeNAeTCA NPUMEPHO B [iBa pa3a wupe Apyrux (cm. ueer-
Hylo Bknagky Ne2).

Pezucrope! ¢ Manovi semmumHon forycka (0,1 — 109 ) MapxupyoTcs NATsi0 LBETOBLIMM
KO/SIbLiamMU. ﬂepeb/e TPM — YUCIEHHAR BETNMHA COMPOTUBIICHMNS B OMAX, Yerseproe Koiblo —
MHOXUTESb, MATOe — JONycK.

Pesucrops! € BemMamHON Lorycka +20% MapkupyioTcs Y4eToipbms BETOBbIMY
Konsyamu. ﬂepab/e TpU — YUCSICHHAR BE/IMYMHA COTMPOTUBNICHUS B OMAax, Y€TBEpToe
KOSIbL}O — MHOXUTESb.

Hesﬁaqammi HO/Mb B TPETLEM pPA3psae U BEIUMHAE [OMYCK3 HE yKAIbIBAIOTCA. /703TOMy
TaKMe Pe3nCTopbl MAPKUPYIOTCS TPEMS LBETOBbIMU KO/bLamu, [lepsbie B3 — “YCICHHAsS
BE/INHUHA CONMPOTUBIIEHMNSA B OMAX, TPETLE KOBLIO — MHOXUTE b,

MOLLHOCTE pe3nCTopa onpeaesseTcs OPUEHTUPOBOYHO MO €10 pa3Mepam.
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HekoTopble hpMbt NPUMEHSAIOT LIBETOBOE KOQUPOBaHUE ANsl OTNWHUA
pe3ncTopoB, U3roTaBnuBaeMbix No cranpaptam MiIL, or pe3ncropoB npo-
MbILUNEHHOTO M OLITOBOro HasHaveHua unu obo3HaveHus TKC ang otnuums
NPOBOSICYHBIX PE3UCTOPOB OT MOCTOAHHBLIX (CM. LiBETHYIO BKnagky Ne3).

1.1.2, MAPKHPOBKA BYKBEHHO-I[H<sPOBAA

lNpy MapkupoBKe, KOTOpas HAHOCUTCA Ha KOPMNYC Pe3ucTopa, yKa-
3bl-BaEeTCA TUN (Ha OTeYeCTBEHHLIX pe3nCTOpax, ecn NnO3BONAIOT pa3Me-
pbl, MOUJ,HOCTb), BenuvuHa CconpotmeneHns U Aonyck, a Ang oTe4ecTBeH-
HbIX elue W fata Beinycka (CM. BKNagky Ha c. 13).

TIEPBBINA IJIEMEHT BykeeHHo-uvgpoBoil Kofl, ykassliBalowwi Tun {cepuio) pesuc-

Topa.

BTOPOM 3JIEMEHT uydpoBoi Kofl, yKa3biBaloWmin Ha BeMSMHy MaKcMManbHo pac-
ceviBaeMoin MOLHOCTH (MOXeT He yKa3blBaThCs).

TPETMFI3!7£MEHT6yKBEHHo—um¢posoﬂ KO[, YKa3bIBaIoWWi Ha BEfI4VHY CONPOTUB-
nenvs B omax (1abn. 11).

Tabmuya 1.1. ByxkseHHO~LndpoBbie Kofb! 0603HaYeHN HOMMHA/IOB pe3ncTopos psaa E6

i - —— 5 e s —

CornacHo NOCT 28884-90, ycTaHOBNEHO LIECTL PALOB HOMMHAMBHBIX COMPOTUBMEHWIA:
6, E12, £24, £48, £96, E192 (undpa nocne Bykebl «E» - 370 YNCHO HOMWHARBHBIX 3HAYEHN B
Banrom psge {am. npunoxenve 1).

YETBEPTbIH /IEMEHT Gyksa, obo3Havaiollas BefMHnHy lonycka B NpOLEHTax.

BenuuumHa [orycka MOXeT ObiTh HaHeceHa nog HoMuHanoM (cm. 1abn. 1.2)
CONPOTUBIIEHMS BO BTOPOW CTPOKE,

B 0BbINHOM BYKBEHHO-LIMPOBOM CUCTEME CONPOTMBAEHME MAapPKUPY-
€TCS NOMHBLIM YMCNOM W COKPALEHHBIM OD03HAYeHWEM eAuHWLILI U3Mepe-
HUA.

12
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MAPKUPOBKA NOCTOSIHHBIX PEBUCTOPOB )

MoLHOCTb

Tun

Hdonyck
ConpoTtueneHne
Jdarta Bbinycka

AN

MotHocTb

Tun

Honyck
ConpoTnBneHne
Jata Bbinycka

J
=
MowHOCTL
- Tun
donyck
ConpoTuBneHne
Aata Bbinycka

/
==\

~  MoOLWHOCTb
Tun
Honyck
ConpoTtnBneHne

MouwHocTb
Tun

- Jonyck

- ConpotuBneHne
JaTa Bbinycka

MouwHoCTb

Tun

Jata Bbinycka
ConpoTtneneHne

13
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Tabnmua 1.2. ByxkBeHHoe KoAgupoBaKHHne [omnycka

E |]0,001 L Jo0,002] R |0,005¢ P 0,01 Vv 0.02 | B(X) 051' C(y)|] 0,25
D(A)| 0,5 | F(P) 1 G(N) 2 ny| s K(C)| 10 |M(B)] 20 IN(®)| 3

HacTuyHbLIM pelueHmeM nNpobnemel HeQoOCTaTKa MECTa ans Haanvcen
Ha Kopnyce Npmbopa cTano BHeQpeHWe Kopa B cooTeeTcTBum ¢ MNyGnukaum-
en MK N2 63. B ocHOBY €ro Obin MofoXeH NpUHLMA, YTO EAVHULIA M3MEpe-
HUA 0D03Ha4Yanack TONLKO opHOW BykBOM, NpUYEM MECTO NONOXEHWUA Ofi-
HOBPEMEHHO COOTBETCTBOBANO NOJIOXKEHMIO 3aMNATOM.

Byksa «E» 03Havaer eauHnlbl oM (B 3apyBexHoi MapkvpoBke — fiaTvnckas Gyksa
«R»), bykBa «K» — kunooms), «M» — MeraoMmel, «[» (B 3apybexHON MapKUpoBKe — fIaTVHCKAs
byxBa «G») — ruraoMs., «I» — 1epaoMbL.

OpHU 1 Te xe Byksbl unu LUdpbl Ha pesuctopax (obbiuHO Mocne
0603HaYEHVR BENMYMHBI CONPOTUBIIEHUR) Y PaznmyHbIX (UPM MOryT UMETb
COBEPLUEHHO pa3Hbie 3HaYEHUS.

Ha pe3ncTopax oTaenbHLIX ANOHCKUX tPM NaTMHCKan BykBa « C» Mo-
KeT 03Ha4aTh gonyck +2% wunu senuunHy TKC +50 ppm 1/°C.

Ha aMeprKaHCKMxX pesvcropax B 3aBUCMMOCT OT (PUPMBI-U3rOTOBU-
Tens U TMNa PesncTopa 08Ha 1 Ta Xe Bykea «G» B NEPBOM CNnyyae O3HavaeT
nonyck 2%, BO BTOpOM — MakKCMMansHO [onycTumMyio pabouyio Temnepa-
Typy +275°C (nnA NpOBONOYHLIX PE3VCTOPOB), B TPETLEM — KOHCTPYKLMIO
BbiBOBOB (HUM-pe3ncropos), NpenHasHaqyeHHbIX A5 NaKW v CBapku.

Ho HekoTopsie M3 (hvpM MOWnM NO 3TOMy NyTW ellle pganbue. Tak,
amepuvikaHckas duvpma State of the Art, inc. opHon Bykee npucBouna cpasy
Tpu pyHkumm (1abn. 1.3):

— 3Ha4YeHVEe eQUHULL! M3MepPeHUs CONPOTUBNEHUS,

— MECTO 3ansaTon B rpynne Uugp;

— BenWuWHY Aonycka.

Tabmiya 1.3. Kogosoe 0b603HayeHHe HOMMHANA y AOMNYcKa Ha pe3ncropax Gupmel
State of the Art, inc.

1 2 5 10
D G ) M
E H K N
F T L P

B cOOTBETCTBMM C 3TOM cUCTEMOW Haanuch 3H6 o3Hayaer 3,6 KOM ¢
[ONyCKOM 2%, a 3N6 — 1e Xe 3,6 kOMm, Ho ¢ ponyckom 10%. Hapnuew L22
o3Ha4aetr 220 kOM ¢ ponyckoM 5%, a 47D o3naqaer 47 Om ¢ oonyckom 1%.

14
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PE3UNCTOPH/

1.1.3. OCHOBHBIE NAPAMETPBI

OCHOBHbLIMY NapaMeTpamMy, KOTOpbie YUUTHIBAIOTCA NpY BbIOOpe pe-
3UCTOPOB ANA 3aMeHbl NPV PEMOHTE, ABNAIOTCS: HOMVHaNbHOE CONPOTUBNe-
HUe, HOMUHanbHasa (MakCcUMansLHan) MOLLHOCTL, [IONYCTUMbIE OTKNOHEHWS,
TeMnepaTtypHas 3aBUCUMOCTb, hopmMa v rabapuTHbie pasmepst Kopnyca. B
HEKOTOPbLIX OTAENbHBIX CITyHanx BaXKHOE 3HaYeHvie MOryT UMeTb CcOBCTBeH-
HbI€ LWYMbi, MaKCHMManbHoe paboyee Hanps>KeHVE M YaCTOTHBIE CBOMCTBA.

HoMuHanbHoOe CONMPOTUBNEHWE — JIEKTPUHECKOE CONPOTUBAEHME,
3HaveHme KOTOporo 0603HaYeHo Ha Pe3nCTOpe UMK yKasaHO B HOPMAaTUB-
HOWM QOKYMEHTAUMK M ABNAETCA MCXOAHLIM ONA OTCHETA OTKNOHeHun. [ns
NOCTOSIHHBIX PE3UCTOPOB NPUHATO LWecTs psaaos: E6, E12, E24, E48, E96, E192.
Linpa nocne Byksbl «E» yKa3biBaeT HMCII0 HOMUHAMNbHbLIX 3HAYEHUI B KaX-
OOM [eCATUNHOM UHTepBane (cM. npunoxenve 1).

Nop HOMMHaNEHOW MOLHOCTbLIO NOHVMAETCA Ta, KOTOPYIO pe-
3UCTOP MOXET paccerBaTb B 3aQaHHbLIX YCNIOBUSIX B TeYeHWe Cpoka
CNy>X0bl NpY COXpaHeHUM NapaMeTpoB B yCTAaHOBNEHHbLIX Npesenax.

Kobbi rabapuTHbiX pa3MepoB, NpUMeHseMble 3a pybexxom, npueene-
Hbl HXKe B Tabnuuax 14 u 15.

Tabnuua 1.4. FeomeTpuyeckite pa3Mepss BbIBOLHbBIX PEe3NCTOPOB

350 A TR
1 [

g o 9 24 o 16 76

.U,OI'IyCKOM Ha3bIBaAETCA MaKCVMaflbHO BO3MOXHaA pa3Huvila MexXay
HOMWHanbHbLIM U ﬂeﬁCTBMTeanbIM 3HaYeHWMeEM CONPOTUBIEHWSA, Bbipa>keH-
Haa B NPOLEHTax.

TeMnepaTypHbld KO3hhULIMEHT CONMPOTUBNEHUA XapaKTepu3yer
06paTVIMO€ M3IMEHEHWE CONPOTMBNEHUA PpPeE3NCTUBHOINC 3NeMeHTa npu
M3MEHeHWM TEMNEPAaTYpbl OKPy>Xaloller cpepbl.

HacToTHble CBOMCTBA Pe3VCTOPOB NpOABASIOTCA npu pabote Ha
nepeMeHHOM TOKe, NpU 3TOM NONHOE CONPOTUBMEHUE CTaHOBUTCA KOMN-

15
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5
NeKCHbIM. PeakTUBHOCTb Pe3nCTopa XapaKTepU3yeTCs MHTEPBANOM Hac~

TOT UNW FPAHKUYHOWM YacTOTOW, NpY KOTOPOW NOrPELUHOCTL He NpeBbIlla-
€T JONYCTUMOro 3HaqyeHus. ‘

Pabouee HanpsukeHMe, NpyU KOTOPOM PE3UCTOP MOXET paboTars, He
ROMKHO MPEBbIWATL 3HAYEHWS, PACCHMTAHHOTO UCXOAA U3 HOMMHANLHOM
MOLWHOCTHU U HOMUHANBLHOIO CONPOTUBNEHUA NO opmyne U = \/P"R" .

LUyMoBbie napaMeTpbl pe3ncTOpOB XapaKTepu3yer OTHOLUEHUE
YPOBHS 3.4.C. WyMa K NPMUNOXeHHOMY HanpsxeHuio (MkB/B). Onu 3aBu-
CAT OT MaTepuanoB, U3 KOTOPbIX W3rOTOBMIEH Pe3UCTOp.

[aree, B 1abn. 1.6, npyBeReHbl OCHOBHbLIE CBOMCTBA OTEHECTBEHHBIX
Pe3uCTOpOB B 3aBUCKUMOCTY OT MaTepuana NPOBOAALLErO CNIOA K TEXHONOMMK
M3rOTOBNEHWS.

Tabmuya 1.6. OCHoBHbIE N3PaMETPbI OTEYECTBEHHBIX [TOCTORHHBIX PE3HCTOPOB
obiero npyMeHerms

-60—
15 BbiCo- | Bbico- +125
Kan Kan
OueHb -60—
0.5 | euico- {B¥<} +100
‘Kan
Kas
-60—
5 BriCo- | Beico- +155
Kas Kas
0,12— 3.5~ Cpeg- | Buico- o
'2'0 5-20 700 Manas { Manaa] S B +300
OueHb -80—
0,05— 100~ | Bonb- | Cpea-
. 5 i - +
40 5-20 60000} wan e 5-15 | BeiCO 125
Kan
-60—
0.25—|0,5—1 250— | Bonb- | Cpea- 5 Cpega- +100
0,5 20 350 was HRf HAR
Manas
OvyeHb -60—
0. 23NEe g [MIO0= 2 o g [B0MDE- | yghgaco: +350
20 1400 TOTb! o
50 ki
Onpe-
nenser-
€Al KOH- OueHb
0.25—|,_.{ 300- Hua- -60—
150™| TR0 500 D MIRYE- L i) rico- +300
yuen Kas
oBmor-
K1
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1.1.4. CHCTEMA OFO3HAYEHHH

Kaxpas dupma-u3rotoBuTelb NPOU3BONLHO YCTAaHAaBAKBAET CBOIO
cuctemy. B OCHOBY yCNOBHbBIX 0603HAYEHWUM NOCTOAHHbLIX PE3UCTOPOB NO-
noxeH BykBeHHO-UMbpoBoi (MnK LMPPOBON) KOA, KOTOPHIM 0B603Haua-
I0T TN Y 3Ha4YeHUA OCHOBHbLIX. NapaMETPOB (HOMVIHaJ'IbHaFI BENUNYUHA CO-
nporuBnenus, TKC, BONYCK, YpOBEHb HAZEXHOCTU, MOLWHOCTL), KOHCT-
PYKTMBHOE UCNONIHEHWE U BUA YNAKOBKMW.

Bonee nonpobHyio paclumgpoBKY BCEX SNEMEHTOB NOHOMO Haume-
HOBaHWA Pe3UCTOPOB B NOMYNSIPHOM NUTepaTtype OBbIMHO He NPUBOASAT, NO-
CKOMbKY Takas MH(POPMaUMA Hy>XHa B OCHOBHOM NpOdeccoHanbHbIM KOH-
CTpyKTOpaM, HO nlpenka Tpebyercs 1 peMOHTHOMY NepcoHany. [ns aHanu-
33 CTPYKTYpb! ANEMEHTOB, KOAUPYEMBIX B 0B03HA4YEHWM NOCTOSHHBLIX PE3NC-
TOpPOB pPacCMOTPUM pAR NpUMEPOB.

Jlns KaXkaoro mna pe3ncTopoB CNeLmMansHOro HasHaveHvs (M3roTos-
nfembIX MO craHpapram MIL) ycnosHoe o6o03HauveHwe otnmyaercs. MpuBe-
heM nuwsb paznuuus cepun (Tabn. 1.7).

Tabmya 1.7. Koguposarroe obo3HaveHne CEpum pe3ncTopos crneymansHoro
HazHaYeHns

CTanpapTHbe MeTannonneHowHble pesuciopbt (nonyck £2, +5%)

MeTannonneHo4YHble NpeLUN3IuOHHbLIE PE3INCTOPDI

MOUWHbBIE NPOBONOYHEIE PE3UCTOPH € ANIOMUHUEBBIM
pagnatopom

MEeTanNONAeHOYHE e pe3UCTOpH ¢ YPOBHEM HafeXHoCcTH "S”

MEeTannONNeHONHb e pe3ucTopbl ¢ YPOBHEM HaNexHoctu “P”

NPOBONOYHBIE NPELN3NOHHEIE PE3UCTOPH MUHUATIOpHBIE W
cybMuHKaTIOpHbIE

NPOBONOYHLIE NPELH3NOHHBIE PE3UCTOPL C YPOBHEM
HagexHoctn "R”

MIL-R-93

MIL-R-39005

NPOBOJIOYHbIE MOUW Kbl pe3UCTOpLl ANA NOBEPXHOCTHOrO
MOHTaXxXa

MeTanNONNEeHOYHbIE€ NpEeLH3VOHHbIE pe3ncTopbl C
repMeTvuyHbIM yNNOTHEHWEM

MIL-R-26

'JMIL-R-55182

MIL-R-39008 |yrnepofucibie KOMNO3ULNOHHbLIE PE3NCTOpPLI

TORCTONJIEHOYHbIE KPUCTANNE pe3UCTOPOB C YPOBHEM

UM IL-R-55342 g
HapexXHocTH "R

PaccMOTpMM yCnoBHOE 0603Ha4eHKe NOCTOAHHBIX PE3UCTOPOB 0bLLe-
MPOMBILLIEHHONO FPUMEHEHUS.
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CUCTEMA OBO3HAYEHWA
srR2s| 204 | 243 | 5% | P | w

YnakoBKa
HaaexHocTb
-Ronyck

HomuHan
Pasmep (MOWHOCTE)
Tun {cepusn)

\& o

TIEPBBIA ITTEMEHT (6yxesi v ynghpsi) obosnayaet cepuio (Tvn) peauctopa.  Heko-
Topele (prpMbl, Takue, kak PHILIPS, BC Components, ans ynobciea npyMeHSIOT LBETOBYIO OK-
packy Kopnyca pesucropa (tabn. 1.8).

. _Cement Wirewound Non
*Hisolated NPOBONOHHLIE

1Carbon Resistor Yrnepogucrbie rneHoqHbe | CBeTno-KopytiHeBbIv

&1 MoliHbie, ONopHbe
‘; Power Wirewound Isolated FPOBONOLHbIE

MeTtannonneHoqHbIe -
npeuysoHHbe Senerein
MeTtannonneHo4Hbie 3eneHuiiA
MpepoxpaHmTentHbie -
METANIOMNNEHOHHbIE Cepoii
MouHbe ~
METaNonNneHoHbLIe Kpacrbin
beckopnycHbie

CraHpapTHble NieHodHble | CBeTro-3eneHbin

BLICOKOBONLTHBR Caetrno-ronyboin
. MolLLHBe AvaNVpoBaHHbIR -
~|Isolated Resistor TIEHTOUHBIe hopursieall

e

BTOPOU 3NIEMEHT (umngbpoi) ofc3Haqaet pa3mMep wiv SORyCTAMYIO MOLLHOCTL ANs
cepuin AC, ACL v EH (1265. 1.9 1 1.10).

TPETU] INIEMEHT (umbppi) ©503HaNaeT HOMVHANBHOS CoNpoTuBReHye. OBo3ragere HOMM-
HalbHOIO CONPOTUBNEHMA NpeAcTaenser cobot KOR M3 HeTkipex Livitp, NEPBLie TP 13 KOTOPLIX YKa3biBaloT
BEJIMUHY HOMMHanAa conpomahenua B OMaX, 3 NOTNEAHAR, SO NoCREAYIoLmX Hynei. fina pesncTopos ¢
ponyckom Gonee 5% Ko cOCTOMT M3 Tpex LUgp, B KOTOPOM 3HaNaLLMMA SBISIOTCA Nnepebie fige.
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Tabnuya 1.9. Koy MakcvMaribHbiX pasMepos Kopliyca pesucropos ypms: Philips
(kponte cepusr RC)

YETBEPTBIN JJIEMEHT (uneppsi) obo3Hayaer ionyCTMMOe OTKNOHEHME CONpoTUBNe-
HUA OT HOMUHaNa (B %).
TTBI INIEMEHT (6yksa) obo3nataer KonvyecTso oTka3os (Tabn. 1.11).

Tabmmya 1.11. Koguposarroe obosrayueHue yposHs HaAeXHOCTH

B oredecTBeHHON CNPaBO4HON NUTEpaType AN% OLEHKM Napamerpa CTabunbHOCTU 1 Ha-
[EXHOCTW YCTaHOB/IEHb! YEThIPE BECbMa PACNNbiBYaTHIE (C HEOBO3HAYEHHLIMU IPaHULIAMM) KaTe-
ropuu: HU3Kas, CPefHAs, BHICOKas M oveHb Bbicokas (KOHKperHas uHpopMalius o Hapabotke Ha
OTKa3 3eMEHTOB [IONToe BpeMs CUUTanock cekpeToM). Ins bonbuiMHCTBa oTevecTBEHHLIX pe3n-
CTOPOB 3T OLUEHKM NpviBefeHbl B Tabn. 1.6.

3a pybexom yCTaHOBMEHbI YeTKMe KONWMHEeCTBEHHbIE MOKa3aTeni 3TMX napaMerpoB
(cm. 1abn. 11). Bee 3apybexHble Pe3UCTOpL! ENsTCA Ha HeTbipe Fpynnk, oﬁoanaqaeMbne B
LOKYMEHTaUMM 1 Ha Tefne CaMoro peavcropa OfHOM RATUHCKOW BykBoiE

«M» — cpefHas CTabUNLHOCTL;

«P» — BbICOKas CTabUNBHOCTD;

«R» — o4eHb BLICOKas CTabunbHOCTD;

«S» (super) — caepxBbicokas CTABUNLHOCTL (ANA annapatypb! CNeLManbHOTO HasHayeHWs).

LUECTOM JIEMEHT (6yxBs1) 0603HavaeT ycnosus (Bun) nocraeku (1abn. 112).

»
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Tabmuya 1.12. Kogsr o6o3Haver s BMAA YIIAKOBKH

e T e

ymiaxs

0,ix05
0.2 x 0,167
0,1 x 0,167
02x05
02
01
02
0.1

HEPQ)OpMpOBaHHbIE KapTOHHbIE NUCTHI

B fleHTe Ha BobuHe

B TNacTMKOB O ynakoeke

Iina SMD-pe3ncropoB cvcTeMa 0603HaYeHIA HEMHOTO OTAIVNAETCS, no-
BaBnAIOTCA BONONHUTENbHBIE KNaccUrKaLMOHHEIe TpeGoBanus. [ina npume-
pa paccMoTpyiM Gonee noppobHyio crcTeMy 0603HaseHNn thpMsl Draloric.

CUCTEMA OBO3HAYEHUM z‘gﬁqm

L | 2000

°6| HagexHocTb
Ocoboe ucnonHexue
YNnakoska

Aonycx
Homuuan
TKC
WUcnonHenune
Pasmep

- THUN (CBolicTBa, NNeHKa, npoao.qumocny

TIEPBBIV 3JIEMEHT (6yxser) obosnavaer cepuio (tun) pe3ncropa, T. €. onuUCaHue
CBOMCTB, PE3UCTUBHOIO MaTtepuana u KOHCTPYKLMIO NPOBofHMKa (T1a6n. 1.13).

Tabmuya 1.13. Pacumpposka cepun SMD-pesncropos

| SMA, SMM nokpbitue

obbiHOe nokpeive | L5 | nepembiuky ans nnat

MeTansiokcpaHan
fineHka

| nepembiuki ins Anat
(sepTvikanbHeie)

| BbiCcOkonpo4HoOe

20
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lpogomxeHse tabn. 1.13

! J'IEHTO‘iHble BblBOAbI
| wna PANASERT

| HyneBoro
| conpotvenenus

! PurypHas popMoBKa

{ unnurppuveckie no
{ kopnycy
1 ToHKaa NneHka

HU3KOOMHOEe

npeunsnoHHoe

| nentounbie BEIBOAI

| 6e3 nokpbITUA Tmna AVISERT

BTOPOU INIEMEHT (ungppei) obosHavaer pasmep koprniyca SMD-pesuctopa
(tabn. 1.14).

Tabmua 1.14. leoMeTpuieckue pasmepbl SMD-pe3ucTopos pasHbiX TUWITOPa3MEPOB
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ITIABA 1

TPETUT SJIEMEHT (6ykssi) 0603Ha4aeT Ha3HaueHVie WKW 06MacTb NPUMEHEHVH
(rabn. 115).

Tabnuua 1.15. Pacumgpposka obnacry ripmumererns SMD-pesucropos.

ST p] = TR [ i ) =

Ll

BbICOKOYACTOTHBIN AKaNA30H HYaCToT

Manouwymaiine

NErKONNABKME, PaspbiBHLIE

Bb!COKOTEMNEPATYPHBIN m

YETBEPTbIA S/IEMEHT (usgbpai) 0603Ha4aET TeMnepaTypHbIi KoadbduLmeHT conpo-
1Bnenus (1absn. 1.16).

TO4HHble, NPeyn3OHHbIe

Tabrsya 116. PacuumpposKa KOO8 TeMIIEPATYpPHOro Ko3puLmeHTa

+100 - 10 - 1
4200 - 10¢ - 1/°C
+250 - 10% - 1/°C
4300 - 10% - 1/°C

45105 - 1/°C
-HO - 105 - 1/°C
H5 - 105+ 1/°C
425 - 105 - 1/°C

+50 - 108 - 1/°C

TIATHIA 3/IEMEHT (Lpsgppsr) 0B03HAYAET HOMUHANBHOE CONpOTMBAEHVe, OB03Have-
HME HOMMHAIBHOTO CONPOTMBARERMA NPeLCTaBnfeT cobor KoL 13 YeTbipex Lmdp, nepsble Tpy
13 KOTOPbIX YKA3bIBAIOT BENWMHKMHY HOMMHara CONPOTUBNEHMA B OMaX, a NOCNEOHAR - YUCIO
nocnenyiowmnx Hynein. [ing peauctopos ¢ fonyckom Gonee 5% kof COCTOMT K3 Tpex undp, B
KOTOPOM 3HaYALLMMW ABMAIOTCA NEPBLIE ABE.

LLIECTOM S/IEMEHT (yneppbi) 0603Ha4aeT JONYCTMMOE OTKNOHEHME CONPOTUBAEHVS
or HomuHana (B %).

CE[IbMOM 3/IEMEHT (6yksb! #1 Lyighpb1) 0GO3HAHAET YCIOBUR YNIAKOBKM WK BUA
nocrasku (1abn. 1.18).

BOCBMOU IJIEMEHT (6yxBb1) 0bo3navaer cneundmky ucnontenms (Tabn. 1.17).

Tabmmya 117. Koas: 0603HaYYeHnA creLihHKH MCrIONHEHNS

>, T AR ey TR

e

YKMCTan KOHTaKTHaA nNnoulafka Anf CBOGO,IIHOI' 0 MOHTaXa

ynpoyHeHHoe NoKpLiThe nns CBO60,[1HOI‘ ‘0 MOHT2Xa

Ans cBoBOAHOMD MOHTaXa

30NMpoBaHHOE NOKpbiTUe
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PE3UNCTOPH/

Tabnuya 1.18. Kogb! 0603HaveHusi BHAA YIIaKOBKH
A ] . Ommawe | Kom | %
| B kopobke G53 no 100 wr. 4 & Gobure G26 (GS3) no 5000 wr.
AB' | 8 KopoBke G53 (G83) no 250 wr. 13%5 6o6ure G26 (G53) no 5000 wr.
B Kopobke G53 (G73) no 500 wr. ,{fé% 8 606uHe G26 {G53) no 1000 wr.

*| 8 xopobke G53 (G73, G83)
= | no 1000 wr. i

B KOpobke G26 (G53) no 2000 wr. fflﬁﬁ 8 6obune G26 (G53) no 3000 wr.
B Kopobke G26 no 4000 wr. e Bﬁi B 606u1He G26 (G53) no 10 000 wr.
B nactmkoson bobure no 5000 wr.
Rb‘_fn B nnactwmkosoi 6obuHe no 10 000 wr.
?\\ /|8 nnacvkoson kopobke no 100 wr.
ﬁé‘i B NNacTMKoBOW Kopobke
i

8 606uHe G26 (G53) no 2500 wr.

= 1no 1000 wr.
- ey =
"| 8 6061He G73 no 2000 wr. 'cﬁ&’ B R R O RETOKS
| o no 5000 wr.
"I 8 Bobune G53 (G73, G83) m B NAacTMKOBOW Kopobke
0 no 2500 wr. *|no 10 000 wr.

JEBATHIA SJIEMEHT (ungbpsi) 0603Ha4aeT KONMYECTBO OTKA30B MK ypoBeHb Ha-
nexHocty (Tabn. 1.11).
Bonee npocTas cucrema 06o3HaveHu vipmbt Bourns.

BOURNS

YnakoBKa

TKC
nonycx

Yun pesucrop

\. A

TIEPBbIV SJIEMEHT (6yxsb1) 0603HaqaeT YW pesncrop.

BTOPOM JJIEMEHT (ymeppsr) 0603HauaeT pasmep kopnyca SMD-pe3ucropa
(rabn. 114).

TPETHU S/IEMEHT (6yxsa) 0603HaqaeT TOMHOCTb (OTKNOHEHVE BENVHMHEI CONpOTMB-
AEHVA OT HOMUHAAA).

«F» = £1%;

«J» = £5%, Axamnep.

YETBEPTHIA I/IEMEHT (6yxsa) oboanauaer TemMnepaTypHbiit KoadbduLmeHT co-
NPOTHBFIEHUSL.
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TTIABA 1

«X» = +100 ppm/°C;

«Wy»= +200 ppm/°C;

«l» = —250 .. +500 ppm/°C.

TTSITBIA 3JIEMEHT (unppbs) 0603Ha4aeT HOMUHANBHOE conpotuBneHve. Obo-
3HaYeHVe HOMMWHanNbHOIrO CONPOTMBAEHUA A8 1% ToqHOCTM NpefcTaBnseT coboin ko
13 YeTbipex uudp, nepsbie TPY K3 KOTOPLIX YKa3bIBAIOT BEAWYMHY HOMKHANA CONPOTUB-
NeHVA B OMaX, a NOUIEAHAR — YUCIO NOCNeAYIOUMX Hyner. 1A pe3ucTopoB C AONYCKOM
Gonee 5% Ko COCTOMT M3 Tpex UUMP, B KOTOPOM 3HauALMMK ABARIOTCA NEpBLIE fBe.
«000» = pxamnep (nepembluka). .

' LUECTOM SJIEMEHT (6ykBa) 0603Ha4aET YCIOBUR YNAKOBKM.

CEFOILHFI cneupmanmcT U paﬂMOJ'IIOGMTEHb, Mcnosnb3ys orevecTBeHHbIe pe-
3UCTOpPbL, MOXET CTONKHYTLCS C ABYMSl cUCTEMami 00o3HavueHuin Tunoe (He
nyTaiTe C MapKMPOBKOM HOMWHaMAa v [onycka). B cooTBeTCTIBMM C AencTByIO-
el B HAaCTOSILLEE BPEMS CUCTEMON COKPALLEHHBIX Vi MOMHLIX YCIOBHLIX 000-
3Ha4YeHMIN PE3NCTOPOB, BBIMYLIEHHEIX Ha TeppuTopum ctpad CHI, ycnosHoe
obo3Hauerre Bruaa CocTouT 13 criepylomx anemenTtoe {OCT 1.074.009—78):

CUCTEMA OBO3HAYEHMI NOCTOSIHHEIX PE3UCTOPOB

— R i

‘JP1-4 05 ]’OKOlt{ i‘l%i A b E B gg)Kd.%7.157

L,_ HokymeHr
Ha nocTaBky
Knumaruveckoe
ucnonHeHve
TKC
YpoBeHh lyMoB
Ronyck
HomuHan
MoiHoCTL

. Tor)

TIEPBBIV S/IEMEHT (6yxesi #1 yndpsi) oboaraqaet Tvn pesvctopa (1abn. 119).

pe3nCTopbl NOCTOAHHDIE

PE3NCTOPL! flEpeMEeHHbIe

TepMOpPE3NCTOPb! € oTpULiaTeNbHBIM TKC

TepMOpPEe3MCTopb! € NONOXUTENbHBIM TKC

BapycTopbl NOCTOAHHBIE

Bapucropbl NepemeHHbie




PE3NCTOPBI

Lo BBELEHIA YKAZAHHOIO BLILLE CTAHAAPTa, No Knaccugmkatim fo 1980 r. (FOCT 3453-
68), HA3BaHMA OTEYECTBEHHLIX MOCTOAHHLIX PEINCTOPOB (PIHBLUE HA3LIBATIN «COMPOTUBIIEHUAY)
HAYWHANoCh € BykBbl «C», MEPEMeHHbIX M NOACTPOeYHbIX € «CITy (3arem creqosan Homep
TPYINIbI PE3NCTOPA B 3aBUCMOCTI OT TOKOHECYLEH YacTu: 1— HernpoBOsIONHbIE TOHKOC/IONHLIE
yrneponucrele u bopoyrneponucrsle; 2 — HENPOBONOYHLIE TOHKOCOLHBIE
METANORUNEKTPUHECKNE WM METAIVIOOKMCHLIE; 3 — HENPOBOIOYHLIE KOMITOINUNOHHLIE
f1/16HOYHBIE, 4 — HENpoBONOYHLIE KOMIOINYMOHHLIE 0ObeMHBIE, 5 — NPOBONOYHbIE;
6 — HENPOBOJIOYHBIE TOHKOCIOUHLIE METAIMM3NPOBAHHEIE. 3aTEM CIEA0BAN HOMED TPynne!
pesuncrIopa B 3aBUCUMOCTH OT TOKOHECYLEN YacTu.

Hazparua HEMMHENHbIX ConpoTuBfeHust (Bapucropos) HakwwHanocs ¢ byke «CH»
(1 — Kapbug-KpeMHYEBLIE), TEPMO3ABUCHUMBIX COMPOTUBIEHM (TEPMOPEINCTOPOB) — € byke
«CT» (1 — kobansTo-mMapranyessie, 2 — MENHO-Mapraryessie, 3 — Me,l_]HO-KO5al7bTO-
MapraHyessie, 4 — HuKenb-KobarsibTo-MapraHyessIe), CBETO3aBUCUMBIX COMPOTUBIIEHUI
(poropesucropos) HauwmrHanoce ¢ byks «CO» (1 — CEPHUCTO-CBUHLOBLIE, 2 — CEPHUCTO-
Kanmuessie, 3 — CeNeHUCTo-Kamuessie). anee CnenosaBlias ungpa — o3Havana Koq
HEXORHOTO NONYNPOBONHUKOBOIO MAatepuans, TOCEqyIOLan unpps — Bug KOHCIPyKumy 4
Yepe3 Tvpe CIEA0BaJT pervcTpayMoHHel! HOMED (Homep pa3paborku).

BTOPOM IJIEMIEHT (unchprr) 0BO3HA4AET ONYCTUMYIO MOLLIHOCTL PACCesHUA B BaTTax.

TPETVIM SJIEMEHT (undhpst 11 6ykBb1) 0603HAHAET HOMUHANBHOE CONPOTVBNEHE.

YETBEPTBHIN IJIEMEHT (1s1¢hpai) 0603Ha4aeT AONYCTUMOE OTKNIOHEHWE COMPOTMBIIE-
HuA OT HomuHana (B %). ;

NATHI IJIEMEHT (6yx83) 0603HAHAET YpoBEHD LYMOB NS NOCTORHHEX PE3nCTOPOB.

. LLIECTOM 3JIEMEHT (6yx83) 0603Ha42€ET TEMNEPATYPHbINA KopPULIMEHT CONPOTUBAEHMSA.

CE/_]bMOﬁ JJIEMEHT (6yxsa) 00603Ha4aeT KIMMATMHECKOE UCTONHeRue (8 — sce-
Kmumareckoe, T — Tporu+eckoe).

BOCHMOWM IJIEMEHT 0603HaqaeT JLOKYMEHT Ha NOCTABKY.

1.2. PESMCTOPBI INEPEMEHHBIE

Ilnsa nepeMeHHbIX PE3NCTOPOB HOMMHANEHOE CONPOTUBIEHVE (MeX-
LY KPanHUMK BEIBOGaMW) NOCTOAHHO, HO TOKOMPOBOASALIAs HOPOXKa Ha
Pa3HbIX y4aCTKax MOXET BEINOMHATLCH Pa3HOW LUMPUHBI U PA3HOW TON-
WKHEI, @ NOTOMY ByHeT MMeTb pa3Hoe conpoTussiexve. Torpa, Npy NoBo-
poTe OCK NepeMeHHOro (NOLACTPOEUHOrO UMW PEryNMpOBOYHOIO) pesunc-
TOpa 3aBMCUMOCTL COMPOTMBIIEHWS OT yrna foBopoTa ocu Oyher Henu-
HenHOM. MoTpebHOCTE B NOJOBHEIX «HENMHENHBIX» NepeMeHHBIX pe3nc-
Topax OOBLACHAETCA XEeNaHueM CKOMIMEHCHMPOBaTL PEANbHYI0 HenvHen-
HOCTb XapakKTepUCTMK NMPOMEXYTOHHBIX CUCTEM 1 Y3NO0B U Takum obpa-
30M cLenatb CKBO3HYIO XapakTepUCTUKY BCEro yCTPOWCTBa NMHENHO3a-
BMCMMOW OT yrila NOBOPOTa HaHHOIO perynupyemMoro pesumcropa.

[NepemeHHble pe3rcTopbl N0 CBOEMY Ha3HaYeHWIO MOryT DeiTb perynv-
POBOHHBIMIA (€CTI U3MEHATL BENMNMHY CONPOTUBIEHA HEOOXOAMMO B NPO-
Liecce skcnyataLmm y3na i MoByns) unv noacTpoeyHeiMy (ecny Heobxo-
LMa pa3oBas perynupoBka).
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@ MAPKWPOBKA MEPEMEHHbIX PE3VICTOPOB )
: _ <

—Tun

Bup xapakTepuctukum
MoliHocTs

HomuHan conpotnBneHns
JAonyck

Jlata Bbinycka

= Tun

— Bua xapakTepucTukv
MoluHoCcTb
HomuHan conpotmenenvs
Jonyck
Hara Beinycka

L AN

Tun

Dara Bbinycka

Bup XapakrepucTuku

— HomuHan conpotueneHns

: _/
Tvin A
MoliHoCTb
Jarta Bbinycka
HomuHan conpoTurneHus
Donyck
Bup xapakrepucTukm

J
3)
Tun
MoliHocTh
ConpoTtuBneHue
Honyck
g/
1

Tun

Jara Bblinycka
ConpotuBrieHne
JAonyck
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I7IABA 1

1.2.1. MAPKHPOBKA BYKBEHHO-I{H<LPOBAA

Ha kopnycax nepeMerHBIX MOACTPOEHHBIX 11 PErYNUPOBOYHLIX PE3NCTO-
POB HaHOCKTCA TWN, BUL (YHKLMOHANEHOW 3aBUCKMMOCTH (NS HEeNpOBOMOY-
HEIX), HOMVHANEHOE CONPOTUBIIEHME U [OMNYCK (MHOrOa KOR HaTbl U3roToBNe-
Hws ). [insi NOQCTPOeUHEIX NEPEMEHHBIX PE3VCTOPOB, eI HE NO3BOMAIDT Pa3-
MEpbl, TUN U QYHKUMOHANEHAs 3aBUCUMOCTE (0BbIMHO Ans rpynn «A») Ha
Kopnyce He ykasbiBalotcs. Ha Bknagkax (c. 26, 27) npvBeneHst npumMepsl Hag-
ncer Ha KOoprycax NepeMeHHbIX Pe3nCcTopoB.

1.2.2. TAPAMETPbI NEPEMEHHBIX PESHCTOPOB

KpoMe 0CHOBHE!X NapameTpoB, NPUCYLLVIX A1 BCEX PEIUCTOPOB, NEPEMeH-
HEIe PEe3CTopEt {NOTEHLVOMETPLI) OBNasaIoT eLe PALoM CreLMNHECKIAX.

DyHKUVOHANLHAs XapaKTepUCTUKa ONpeaenseT 3aBM1MOCTL CONPOTUB-
NEHWS MEPEMEHHOTO PESMCTOPA WM HaNPSKEHMS OT MOMNOXEHWS NOOBVXKHOMO
KOHTaKTa. 1Nl MHOXECTBA NEPEMEHHLIX PEVICTOPOB YCTAHOBIIEHE! OCHOBHBIE BRI
33BMCYIMOCTV BEMMHMHEI M3MEHEHWS COMPOTUBEHYS OT YITa NOBOPOTA OV M-
HelHan (obo3Havaemasi Ha Kopryce pesuctopa Bykeon «A», ons 3apybexHex —
natuHckon Bykeolt «B»), norapudmMmyeckas (obosnaqaemast Bykeon «b», a ans
33pyBexHbIX — NATUHCKOM ByKBol «Ax») 1 obpatHonorapyipmMuqeckast (06o3Haqa-
emast Bykeon «B», ons 3apybexHLIX ~ NaTMHCKON BykBon «D»). Mo cneumanbHEIM
3aKa3am pasmvuHbIMY (VpMaMy U NPENPUSTVSAMYA BEINYCKAIOTCA NEPEMEHHbIE
PENCTOPEI C BPYIIMK, CNELMMHECKVIMM KPMBEIMY 3aBUCUMOCTH, 0B03Ha4aeMble
Opyrvivm Gykeamu («Ui», «E», «O»).

Paspelualolilasn cnocobGHOCTL NOKa3LIBAET, NPY KAKOM HalMEHELLIEM
M3MEHEHMM YINa NOBOPOTa WK MepeMeLLeRny NMOJBUXHOM CUCTEMEI MO-
KeT ObiTe Pa3NUHMMO M3MEHEHWE COMPOTUBNEHMS PE3NCTOPA. Y HEMpPOBO-
NOYHBIX PE3UCTOPOB OHA O4YEHb BLICOKAA M OrpaHMHYMBAETCH LedekTamm
PE3nCTMBHOIO 3NEMEHTA M KOHTAKTHOM LUETKM, a TAaKXKe 3HA4YEHMEM nepe-
XOQHOrO CONPOTMENERWS MEXOY NPOBOLALIMM C/IOEM U NOLBUXHEIM KOH-
TakTOM. Y nepemMeHHbIX NPOBOSIOHHBIX PE3UCTOPOR  paspeluaoulan cnocob-
HOCTE 3aBUCUT OT 4YMCNa BUTKOB MPOBOLSALIETO 3feMeHTa 1 onpenenaercs
TEM NepemMeLLeHeM NOABMXHOIO KOHTaKTa, MPY KOTOPOM NPOUCXOAUT 13-
MEHEHME YCTaHOBNEHHOTO CONPOTVBREHNA.

Lymamy CKONIBXXEHUST NEPEMEHHBIX PE3UCTOPOB NPUHATO CHUTaTh
LUYMEI, BO3HUKAIOLLME B OVHAMMUYECKOM pexXMMe Npu OBvXeHun (ckonbxe-
HIAW) NOABMXHOIO KOHTAKTa NO PE3VICTMBHOMY SnEeMEHTY.

PasbanaHc CONPOTURNEHUS MHOTO3/IEMEHTHOIO pe3ncropa — OT-
HOLLEHME BBIXOAHBIX HANPSXKEHMM, CHUMAEMBIX C Pa3HbIX PE3NCTOPHBIX CeK-
LMl NPy NEPEMELLEHUM X NOLBUXHOW CUCTEMBE.

Non M3HOCOYCTOMHYMBOCTLIO NOHVMAIOT CNOCOBHOCTE nepemeH-
HOrO PE3nCTopa COXpaHsTb CBOM NAPaMETPhI NPY MHOTOKPATHEIX nepe-
MeLLEeHMAX NOABUXHOWM CUCTEMBI.
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PE3NCTOPBI

1.2.3. CHCTEMA OFO3HAYEHHH

Bce nepeuncnerHeie Belle 0cOBeHHOCTY NapaMeTpoB OBbINHO OTpa-
KAoTCs B NOMHOM HaVMEHOBaHUK NOTEHLIMOMETPa B TEXHUYECKOW MNK TO-
BapO-NpOU3BOACTBEHHOM [OKYMEHTALMM.

Huxe npvBeneHa cucteMa 0603HaYeHUII NEPEMEHHBIX PE3NCTO-
poB no gencrsylowmm TY.

CUCTEMA OBO3HAYEHUN [Ermhse

!lpm-ssn !o.lzsl IKOM lilO% LA E B I 32 | omouss WE
l—;loxyMeHr

Ha NOCTaBKy
nuHa Bana
Bua koHta Bana
Dy HaA XapaKTUPUCTUKA
Aonyck

Ho
MowHocTs
Tury
TTEPBbBIN SJIEMEHT (6yxsb! 11 ysaghpsi) 0603HAUAET TN PE3NCTOPA 1 BAPMAHT KOHCT-
PYKTOPCKOTO UCNOJIHERWA.
BTOPOU 3JIEMEHT (6yxBa) 0603Ha4aET LONYCTVMYIO MOLLHOCTL PAcCeRHis B BaTTax.
TPETVINA S/TEMEHT (1s1gppsi 11 Byxesi) 0603Ha4aeT HOMUHATIbHOE CONPOTVBREHIE,

YETBEPTbIA S/IEMEHT (usngppsi) 0603Ha4a€T FONYCTUMOE OTKNOHeHe CONPOTURNe-
HUR OT HoMUHana (8 %).

R/R,,% R/R,, %
90 7 90 1
& /|
&/ 19
L3 C(s*)
/

¥ @ M(RL) / E(LY
201~ 7 20
10 10

0 25 50 750/0,% O 25 50  750/0,%

Puc. 1.1 IpachyKst 3a8HCHMOCTH CONPOTHBAEHHNS OT yI/1a NoBopoTa
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TTIABA 1

TIATbIA I/TEMEHT (6yxsa) o603HaqaeT 3aBUCMMOCTE CONPOTUBNERUA nepemMeHHONo
Pe3uCTopa OT NONOXEHUSA NOABIKHOTO KOHTaKTa (puc. 11).

LUECTOM S/IEMEHT (unghpei u 6ykBb1) ODO3HaYAET BUA BHICTYNAIOLLEH YaCTW Basa.

Bufibl 1 pasMepb! KOHLIOB BanoB ynpasneHus (HapyXHan 4acTe Bana, BHICTYNaioLasn 3a

3neMeHTH Kpennelus) npusesfieHsl B Tabn. 1.20.

Jabnnya 1.20. PasMepsi KOHLOB B/IOB YiipaB/IeH s TIEPEMEHHbIX Pe3NCTopoB

BC

MoHmexHan

30

MonmexHas XHOCMb ™~
‘b, | b BC-2
04 | 10 s —
Juc
0,6 1,2
08 | 15 é pokish
Q
1,0 2,0 JLa
1.2 3,0
25 3,0 MormaxHan fioeepxHocT ~ \
a v | Loamd BC-3
225| 46 =
; |
L 3;35 .
.16, 20; 04-10 2045
25321 6 45 | 46 SE! s
40; 50; 8, 10; 3 L
i s T 8 6;7 12 —
R B0 0,6 —1.2
10 7;9 :
Mownmaxuan x XHOCS ~
Ewmm | Dowm L™ amm | Lwm | doas | S, wm TR BC-4
3,0 9
4 M2,5 4
3,2
4
¥ 04—-10| 40 5
20:25; M3,0
40 6 A
f 48 6

IXHOCE

—



PE3NICTOPBHI

lpogonxenne rabn. 1.20

L, mm ‘D,wm | . C MM A, MM BCS T
L
Je "
; 20-45° A
i \ —
20, 25; | . o Ei
3240 6 04-1,0 12 l
- -
MonmaxHas (HOCTIb ~
Lmm D, Mm C, MM Ca mmc | Lmm | odoem b “BC-6
3,0 9 -
4 M2,5 4 s i
3,2 N
8,10; 4 2045 (7}
12,5;16; ik 4,0 5 oI5 —
20; 25; g st g b LAkl
40 6 )
4.8 6
- - Monmexran MML’ N
oMM | Dimm Cmm: A ame BC-7
20;25; o
32:40 6 0,4-1,0 12

CEIbMOUT SJIEMEHT (useppsi)

(1abn. 1.20).
BOCBMOU 3/IEMEHT (6yxBa) 0603HauaeT LOKyMeHT Ha NOCTaBKy.

obo3Havaer pasmep BLICTyNaiowen 4actu sana

Huxxe paccMoTpuM cucTemy obo3HaueHuin 3apyBexHBIX nepemeHHbIX
PE3nCTOpoB Ha NpuMepe hupmbl Bourns.
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IJTIABA 1

fepEeratue
MR

CTEMA OBO3HAYEHIIA BOURNS’

épDAﬁE Afs |||l KB 1|

- Ry — ‘

Hanuyue u Bua
AOMNONHUTENBHBIX
8 BEbIBOAOB
—Hanu4ue ¥ BU BTyNks
®opMa (Bua) Bana
GBYHKUMOHANLHAA 3aBUCUMOCTE
HomuHan
IlnuHa eana
Hanuuune BuikntovNaTens
Pacnonoxenve BbiBO1OB

\ Mopens (Tul‘b

TIEPBbIU DITEMEHT (6yx8b1 1 ynehpsl) oboarauaet cepuio (Mofens) nepemenHoro
pe3ucropa.

BTOPOM 3JTEMEHT (unghpa) ob03HauaeT KONMMECTBO cekUmi (rpynn) nepemMeHHsIX
pe3ncTopos (ecnm cekuma ogHa, To AaHHBIV INEMEHT oTCyTCTBYET).

TPETUM SJIEMEHT (umnghpb! vinm BykBa) ob03Ha4aeT pacnonoXeHne BLIBOLOB U UX
dopmy (1abn. 1.21).

Tabma 1.21. PaclunghpoBKa pacriofOXEHHNs ¥ (POopMbl BEIBOROB MepemMeHHbIX

pesucropos
Byksa Ungpa |. Pacuwndposka Byxsa Hudpa Pacuiuposka.
BeptukaneHoe
A = JNy>ceHble BLIBOOLI H 20 P
pacrionoXxeHue Kopnyca
L I'opu3oHTaneHOe
S = Jly>xeHbI BBICTYN G 40 P
pacnonoxeHue Koprnyca

YETBEPTBIM DJIEMEHT (6yxBa) oboaHauaet Hammame («S») vnm otcyTerame («N») ponon-
HUTESILHOO BbIKMoMaTENs (B 0603HAYEHMM HEKOTOPBIX CepMiA PE3VNCTOPOB MOXET OTCYTCTBOBATH).

TIATHIM SJTEMEHT (ungpsi) o603Ha43ET LAMHY Bana B MM.

LUECTOM SJIEMEHT (unghpei) 0603HAHAET KoL, HOMWHANBHOTO CONPOTUBEHMA.

CEABMOM SIEMEHT (6yi8a) 0b03Hau3eT XapakTepucTKy perynnpoeku (cm. puc. 11).

BOCHMO# SJIEMEHT (6yxsa) civne Bana (tabn. 1.22).

Tabmya 1.22. Paclumgbposka cTimesf Bana

Byksa ? Pacuivigpoeka
K Hakatka Ha meTannmueckom Bany
F [nagKkmin M3oNMpoBaHHEIN Ban

MNocnenyouwe snemeHTsl B 0603Ha4ERMW MOryT onyckatecn {He ykasbisarbCs).
JEBATHIA SIIEMEHT (6yx8a) o603HaqaeT Hanvume BTYnku U ee pasmep (M 9 x 0,75).
HECATHINA SJIEMEHT (6yx8a) o603Ha4aeT Hanuuve [ONOMHUTENBHLIX BEIBOLOB.
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PE3UCTOPBI

LA MHOTOCEKUMOHHBIX {CNapeHHbIX, CHETBEPEHHBIX U T. A.) nepemeH-
HbIX PE3NCTOPOB cucTemMa 0B03HaYeHUI yNpoujaeTcsl M3-3a8 OTCYTCTBUR
OTAIENbHBIX 3NEMEHTOB KOHCTPYKLUM.

_CYICTEMA OEO3HAHEHUI

FEPRMERNME
) PFEHC

porso| 1 fao 2| k|8

Ho,
DYHKUWOHANLHAA 3aBUCUMOCTD
®dopma (Bua) Bana
JAnuna Bana
PacnonoxeHue BbIBOAOB
Konu4ecTBo cexumit

\ Mogens (Tun)/

1.3. HABOPbI PEGHCTOPOB

[ns ynobcrea MoHTaxa Bbiv co3arbl HABOPBI PE3VICTOPOB — B OIHOM
OOLLEM MUHMATIOPHOM KOPNYCe HECKOMBKO OTAENBHBIX PE3VCTOPOB Wi COEVHE-
HbIX MeXay COBOV B PaznUyHBIE CXEMBL.

1.3.1. MAPKHPOBKA HABOPOB PE3HCTOPOB

Mutuatiopusaums oTaenbHbIX Y3N0B U U3aenuin noenekna 3a cobon
NosBREHNE HOBLIX TpeBoBaHWI, AONONHUTERLHBIX NAaPaMETPOB U XapaxTe-
PUCTUK, NPUCYLLNX TONBKO 3TUM BUAEM P3AVOKOMNOHEHTOB. [pn Mapku-
POBKe, eCniv NO3BONAIOT Pa3Mepbl, Ha Kopnyca cBopok 1 Habopos pesurcro-
pOB HaHOCWTCS TWRM, KOnudecTso peauncropos (HP1-4, HP1-7b) unu cxema
BKtoueHus (HP1-19), BennunHa conporuenernin (ecAin pasHble HOMUHAMb
conpotuenenuit, To ofo3Haqarorcs Yepes Apobb), AOMycK 1 [ata BbinyCka
(cm. BKNagku Ha c. 34, 35).

1.3.2, TPEEOBAHMA M JONMOJIHHUTEIIBHBIE
ITAPAMETPBI

CyMmMa bakTU4eckux MOUIHOCTEN pacCemBaHUf BCEX OTAENbHbIX
PE3NCTOPOB HE MOXET NPEBLILATL NPEAENbHO AONYCTUMON AN AAHHO-
ro Buaa (tuna) Habopa. FTOCT 9663-75 npenycMmarpyBaet ans oTnens-
HbIX pe3ncTopoB B Habope mouHocTu paccemBarus or 0,01 o 10 Br,
a cymmapdon — ot 0,05 go 25 Br.
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C

MAPKVPOBKA HABOPOB PE3NCTOPOB

— Konuuectso BbIBOJOB )
T Cepus

—— CVMBON Npou3BoAUTENS
HomuHan

—— ——————__ CxXeMa BKMOHEHUR

q ; L”&gﬂ_ 601 | Kon partbl

|=r|[P1-a-9m

— Tun

— CUMBON ripon3BoavuTens

— Jlonyck
ConpoTuBneHue

: 9004 | Jara Bbinycka

L

DA

WcnonHenne

1

R

220

—
l B §9526t

Konuuyecteo BeIBOAOB
Cepust

HomuHan

CxeMa BKIO4YEHUS
Mpoussoputensb (Bourns)
Crnieuppukaums

I\

|Gi§;v—~—

Cepus

CxemMa BKIOYEHNA U
BUJ, BbIBOOB
ConpoTueneHne
JAonyck

J\

R
472

9726 |

WcnonHeHne
Konuuecreo BbiBOKOB
Cepust

HomuHan

CxemMa BKMIOYeHNs
Mpoussogutensb (Bourns)
Cneyndukarims

B/ \s

X

56

Cneuyvndunkaums

& Cxema BxHioYeHMs
== Konu4ecTBo BbIBOAOB
J L— Jlonyck

HommHan
Mpomssoaurens (Murata)

./
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| MAPKWPOBKA HABOPOB PE3NCTOPOB )

aYaR

{

CN3-42F HaumeHosaune
cepumn

! w B‘CMMBOII
WU3roToBMTENSt
= Homuuan
pe3ucTopa

=/ \&

N3roroBurenns

| PHILIPS }

HaumeHoBaHue
cepnv

KaTanoxxHbiin
HoMep

P

Ve

- i nponssoguTens

CvimBOn
v3roToBUTENns

Homunan

# pesncTopa

— Nonyck u TKC

Jara Bbinycka

3
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IJTIABA 1

ConpotuBneHve v3onsummM ansa mobbix BUAoB HabOpPoB He MOXET '
GuiTh MeHee 100 MOm.

Lonycku Ha OTKNOHeHWE (PakTUYECKOW BeNMUNKHBLI CONPOTUBREHWS ONA
NPeLn3NOHHbIX HaBOPOB PE3UCTOPOB YCTaHABNMBAIOTCA B npenenax
+0,001.41%, a ons ocranbHbIX suaos Tonvko 2, 35, £10 1 +20%.

[insi pe3ncCTopHbIX MUKPOCXEM 1 HABOPOB, RBMSIOWUNXCS AENUTENSMU
HanNPAXeHVs, YCTaHaBNMBAIOTCA AONONHUTENBHBIE NMOKa3areny, B OTAmMYune
OT NOCTORHHBIX PE3NCTOPOB.

MNon HOMMHANbHLIM BXOAHLIM HANPSHKEHUEM NOHVMAIoT Hanbonb-
Lwee JonyCTUMOE HanpsXenne nepeMersHOro Ui NOCTORHHOMO TOKa Ha BXOL-
HbIX 3aXUMaX.

HanpsbkeHne Ha BbIXOAe fenurens He AOIMKHO OTNMYaThCa Ha Be-
NVMVHY NpenensHoro [onycka.

BpemeHHOW NpOMEXYTOK, B TEHEHNE KOTOPOIO HaNPsSXKERUE Ha BbIXO-
e Habopa pe3ncTopoB M3IMeHsercs oT YPoBHs 0,1 [0 AOCTUXEHMR YPOBHS
0,9 ycraroBuBLLErocs (OKOHYATENLHOIO) 3HAYEHMS], NPUHUMAIOT 33 BpeMst
YCTaHORBAIEHUS BbIXOAHOIO HanpshkeHUs.

KoagppmumeHT penenna genuvrenent HanpaXxenust pe3vcTOpHBIX Ha-
GopoB onpenenserTcst Kak OTHOLIEHWE BLIXOAHOTO HanpsXehust K Hanpske-
HMIO Ha Bxofe. Ecnu KoadduumenTbl feneHus pastble (Ans pasnuyHbIX KOM-
GuHaUMN coenuHeHNN), TO COBOKYNHOCTL BCEX BO3MOXHbBIX CONETaHUM Ha-
3bIB3IOT WIKANOW AenuTens.

1.3.3. CHCTEMA OBO3HAYEHWH

B OCHOBY yCIOBHBIX OBO3HAYEHUIA NOCTORHHBIX 1 NepeMeHkHbIX Habo-
POB Pe3nNCTOpoB NonoxeH BykBerHo-uMPpoBon Koa, KOToPbIM 0603HayatoT
TAN 1 3HA4YEHWUs] OCHOBHBIX NapamMeTpoB (HOMMHaNbHaR BEnMYUHA CONpo-
TuBnenus, TKC, [onyck, cxema BKIIIOYEHUs ), KOHCTPYKTUBHOE UCNOMHEHNE 1
BuA ynakoeku. OBbIYHO BCE NEpevMCrieHHbIE BbILLE OCOBEHHOCTM Napamer-
pPoOB OTpaXakica B NOIHOM HaVMEHOBaHUM JJIEMEHTA.

JMICTEMA OBOBHAMEHMA 25

Hpha] 0125 | 10K

| 20% E £15010° E oo...|

[OKYMeHT Ha nocTaBKy
TKC
fonyck
HomuHan
MotiuHocTb

Twn

N Ve
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PE3HCTOPBI

TIEPBBIY SIIEMEHT (6yxBs! v usghpsi) ob603Haqaer tun Habopa pesnctopoe (Bknio-
4aeT NOPSAKOBLIM HOMEp KOHCTPYKTOPCKOM pa3pabotky, ofo3Hauaioi TMn pe3McTMBHOIO
3NEMEHTA, BAPMAHT MCMONHEHWA 1 CXeMy BKIloHeHs).

BTOPOU SMEMEAT (undppsi) 0603HAAET AOMYCTYMYIO MOLLHOCTL PAcCenHn B BaTTax.

TPETVIH SJIEMEHT (undbpsi v Byxepl) 0b503HaUaeT HOMVHAMBHOE CONPOTVIBIIEHUE.

YETBEPTBIN IMIEMENT (un@pst) 0603HAYAIOT LONYCTUMOE OTKIIOHEHWUE COMNPOTUB-
neHun oT HomWHana (8 %).

TIATHH ISTEMEHNT (ungppst) 0603HA4AET TeMMepaTypHbi KO3(@UUNEHT CONPOTS-
nieHus (xxx 10 1/°C).

LUECTOM I/TEMEHT (6yxea) o6o03Ha4aeT KIMMaTHdeckoe uanonqenve (B — ecexnu-
maTmdeckoe, T — Tponudeckoe).

CELbMOM IITEMEHT o603Hayaer LOKYMEHT Ha NOCTaBKY.

Huxe paccmoTpum cucTemy obo3HaveHnit Habopos pe3ncTopos
¢upmel Bourns.

Kon HoMuHana pe3uctopa
neKTpuyeckan KoHpurypauwa
Tun kopnyca
KonutecTso BhiBOoAOB

\ ""ﬂe-mj

TIEPBBI S/IEMEHT (ungpsi) obosHaqaet cepyio {Mopenb) pesnctopHoln cGopkit.

BTOPOM 3/TEMEHT (unghpbi) ob03HA4AET KONMHECTBO BHIBOLOB.

TPETUI ITTEMIEHT (6yx83) oboanaqaert Bbicoty 1 (ropMy Kopryca (1a6n. 123).

YETBEPTHIN S/IEMEHT (ungppbr) 0603HAYAET INEKTPUHECKYIO KOH(UIYpaLmio
(rabn. 1.23).

Tabnuya 1.23. Ko KOHCTpYKTHMBHOIO MCIIOHEHUA KOPIIYCa M S/1EKTPHYECKOH
KOHPUIypaLmH pe3ncTopHbIX c60poK

KoHCTpyKTHBMOS KOHCTpYKTHBHOR Koa snexTp meéxoﬁ Cxema 3nexTPHIECKOn
M 6 Me Kopryca ‘KOHpUrypaLum KOHOUrypaunm
. oTglenbHele
R, X HU3KONpogMnbHbIA 001, 102 A
pe3uncropel
KOpNyc cpenHen €31 CTOophI € OBIMM
M pnyc cpel 002, 101 p P 1L
BBICOTHI BbIBOLAOM
- oxeMa fBoNHoro
H BbICOKMIA KOPRyC 003, 104 5

TepMUHaTOpa
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IJIABA 1

TI9TbIN SJIEMEHT (ungppsi) o6o3HauaeT KoL HOMVHANLHOO conpoTueneHns (nep-
Bbie f1B€ LMPpPbl — YMCTIO, TPETbA — KONWUHECTBO Hynei).

Ons +wabopoe pe3vctopos SMD ucnonHenns cuctema obo3HaueHmn
ynpotuaercs. Huxe paccmotpuM cuctemy obosunadernin SMD nabopos pesu-
cTopoB mpmbl AVX.

_CUCTEMA OBO3HAYEHMUM

émwmi 8 iiosir )

Bua yr

HAonyck
Koa HomuHana
KonuyectBo pe3ucTtopos B c6opke

\ ” Tvn (cepua)j

[TEPBBIN IMEMEHT (6yxasi 1 Lngpsi) obonauaet cepuio (Mopens) peancropHon cBopku.

BTOPOU I/IEMEHT (Lpprppbi v ByxBa) cHOo3HAHACT KOMHECTBO PE3MCTOPOB B KOPYCe.

TPETUI SJIEMEHT (umeppbi) 0603Ha4aeT KOL HOMuHanNLHoro conpothenenus (nep-
BblE [iBE LUMPPbl — YMCIO, TPETbA — KONVHECTBO HyNen).

YETBEPTBIN S/IEMEHT (6yxsa) obo3HaqaeT fonyck.

TIATBI SIIEMEHT (6yxsa) obo3naqaer Kop ynakoBkm (B — Hackinbio B YNakoBke,
T — Ha nente).

1.4. TEPMOPE3HMCTOPbI

TEpMMCTOpr NIPpE[CTaBasnior cobori TEPMUYECKY YyBCTBUTE/TBHBIE pe-
3UCTOPBI, ¥ KOTOPBIX [py YBEUYEHVN TeMeparTypbl yM.EHbanE'TCﬂ co-
fiporusnerHne.
Takue pe3auncTopsl elle Ha3bIBaloT TEPMOPE3NCTOPLI C OTpULaTENb-
HbIM TEMNEPATYPHBIM KO3(MULMEHTOM CONPOTUBREHUR U NPUMEHRSIOT-
Csl AN KOMNeHcaumm HebnaronpuaTHBIX peakuun Ha 3MeHeHnsa TeMne-

parypsi.

T1o31CTOPBI MPEACTaBASIOT COBOVI TEPMUYECKY HyBCTBUTENbHBIE PEIC-
TOpbI, Y KOTOPbIX PE3KO BO3PACTIET COMPOTUBIIEHYE 0C/E AOCTIXE-
Hua (yBemmqers) onpeneneHHor TeMrepatyps, 10 ecrs 0bragaoT
ronoxuresnibHbiM TKC
M3ameHeHne cONPOTUBIEHWST TEPMOPE3UCTOPOB MOXET NPOMCXOANTE
13-3a M3MEHEHUS TEMNepaTypbl OKpyXalolen cpeapbl Mnm Npy NpoTekaHnm

4epe3 3nemeHT Toka (3a cuer BHYTpeHHEro camopasorpesa).
1.4.1. MAPKHPOBKA TEPMHCTOPOB

OB6bi4HO MAPKUPOBKa COQEPXUT JINLLb CaMblie HeO6XO,ﬂ,MMble n Bax-
Hemlumne CBedeHuna o TepMOope3ncTope. Bo Bcex cnyqanx obaszatenbHbIM NOoKa-
3arenem aBnAeTCs HOMVHanNbHoOE conpoTveneHe, Ana oGo3HaveHus! KOTOPOro
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N

MAPKWUPOBKA HENIMHENHbIX PE3UCTOPOB )

=

W,
™
Y,
A j
& I PTC | rpynna
sy lNpoussoagurens
| C38 Tvn TepMucTopa
R
! 9901 Nara BbinycKa
: J
N\
— IMMT'4! Q E— 3HaK Np1MeMKm
7 : Tun TepMncTopa
@‘ 3Hak npomsBoauTens
1 ‘ HomuHan
J
=
1K8 l—»HOMMHaH
: — Koa Tvna (CT3-1)
. B Tun
L I 0479 JaTa Bbirnycka
: J
r 2

L @ ﬂ 1075} flaTa Bbinycka

MNpomssogurens
Tun

}—— Hommuan
_J/
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IT7IABA 1

ucnone3ayercst GykeeHHo-uMpposan Mapkupoeka {(cM. Bknagky Ha ¢ 39).
LieeToras Mapkupoeka NTC TeEpMUCTOpOB OCYLUECTBISETCR TOHKaMK nnBo Nono-
Camu. 3HaYeHUs MapKMPOBOYHbBIX LIBETOB NpUBEOEHBI Ha LBETHOW BKnagke 5.

1.4.2. TPEBOBAHHA H JONMOJTHHTE/IBHBIE NAPAMETPBI

Ina repMope3ncropoB JONORHUTENbHBIMWU NApaMeTPamMu, onpenens-
IOLLMMI X3PaKTEPUCTUKI, ABASIOTCA KOIPMULIMERT TEMNepaTypHOM HyBCTBU-
TeNLHOCTU, TeMNepaTypHbI KO3(POULIMERT CONPOTUBNERUS, MOCTOSIHHANA Bpe-
MeHU 1 ap.

KoagppuumeHT TemnepaTypHol HYyBCTBUTENbHocTM (B) 3aBucuT
OT-(hM3INYECKMX CBOWMCTB NONYNPOBOAHUKOBOIO Matepunana, U3 KOTOporo Bbl-
NOSIHEH TEPMOYYBCTBUTENBHBIN INEMEHT M ONpenensieT Xxapakrep Temnepa-
TYPHOW 33BUCUMOCTM TEPMUCTOPA. DTOT KOI(PMULIMERT MOXHO ONpeaenuTb
nyTeM U3MEpPEeHUR CONPOTUBNIEHMIA SNEMeEHTa (RWM_1 v RmM_Z) npu OByX pas-
nukbix Temnepatypax (T, n T,):

B = TI o TZ / (TZ - Tl) In RM3M.1/ RI/BM.Z

NocrosHHas BpemeHy (T) YWCNEHHO paBHa BpEMEHW, Npy KOTOPOM
Temneparypa paboyero sanemMeHTa Npu OXNaxaeHn B BO3OYXE YMEHbLUNTCS
Ha 63% (obbiuHo coctasnser 0,5 — 140 ¢), 1 xapakTepu3syer TennoBylo
MHEPLMOHHOCTL TEpMUCTOPA.

TemnepatypHbiil Ko3thduUMeHT conpoTuBneHns (o) 3asncut
OT (PU3IMHECKMX CBOWCTB NONYNPOBOAKMKOBOIO Matepuana u xapakre-
pU3yeT OTHOCUTENBHOE U3MEHEHWE CONPOTUBIIEHNA NPK N3MEHEHNWN TEM-
neparypsl Ha oguH rpagyc:

o, =AR_ /R, T

Hauano TemnepatypHoro ouanasoHa Ans NO31CTOpOB XapaKTepu3yeTcs
Temnepatypow T, , @ BenyuHa CONPOTMBREHST NPK 3TON Temnepatype — R .

Ko3¢hpUuMeHT 3HepreTMyeckoi YyBCTBMTEeNnbHOCTM (G) onpene-
NAETCs KONVYECTBOM Tenna, HeoBXOAUMOro N U3MEHeHUS TeMneparyphbi
Tepmuctopa Ha 1°C.

Koadpdpuument paccesins (H) onpenenserca 3HadeHMeM MOLLHOCTH,
paccenBaeMon TePMOPEICTOPOM, NPM KOTOPOUM TeMnepatypa 3feMeHTa no-
BbllaeTca Ha 1°C NO OTHOLLEHWIO K TEMNEpPATYpe OKpyXXalowen cpeasi.

KoaphmmeHT paccests, KO(H@ULMEHT SHEPIeTUYeckou Yy BCTBUTE/IbHOCTY U1 TeMITe-
PATypHBI KOIDPUUMERT COrpOTHUBIEHNS CBA3aHBI COOTHOLIEHUEM:

G=H/100 qa,

19 TepmopesncTopos ¢ orpuyarenbHem TKCa, = -B/T,, a ana no3ucropos o, = B/T,.

O7ciofa BbITEKET, HYTO 3HAA MOCTOARHYIO B, MOXHO OrpeaemTs O., LJ/if obori Temreparype!.

1.4.3. CHCTEMA OF03HAYEHHH
B OCHOBY YCNOBHBIX 0603HaYeHMIA TEPMOPE3NCTOPOB NOMOXeH Byk-
BeHHO-uMppoBoin {Unu LMPPOBON) KOA, KOTOPLIM 0BO3HaYAKOT TUR U 3Ha-
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YEHUR OCHOBHBIX M JOMNONHUTENbHBIX NAPAMETPOB, KOHCTPYKTMBHOE MCNOf-
HeHKVe W BUA YNakoBKW.

Jo eeeaenus OCT 11.074.009-78 B ocHoBy 0603HaYeHWs TepMOpe3it-
CTOpPOB BXOAMNR COCTaB MaTepmana, U3 KOTOPOro WU3roTaBinsancs TepmMoMyB-
crBUTenbHbiM dpnement: KMT — kobanbto-MmapraHuessle, MMT — megHo-
Maprasiesble v T. A, [1o3gHee, Ha3BaHUst HENUHENHBIX TEPMO33BUCUMBIX CO-
npotvBnReHuit (TepMope3ncTopoB) HaumHanucs ¢ Byks «CT» (1abn. 1.24).

Tabmya 1.24. Coctas MaTepHaa TEPMOPE3NCTOPOR Pa3/IMiHbIX THITOE

Tun p pMopeanciopa

CT-1 (KMT) Ha ocHoBe kobanbTo-MapraHLEeBbIX CNNaBoB

C7-2 (MMT) Ha OCHOBE MeHO-MapraHLEeBLIX nnaBoB
-3 Ha OcHoBe MeAHo-KobanbTo-MapraHLEesbiX Cniasos
-4 Ha OCHOBE HUKeNb-kobanbTo-MapraHLEeBbX CNNaBoB
c1-5 Ha ocHoBe BaTiO,
CT-6 Ha ocHoBe NnervpoBanHbIX Teepabix pactBopoB Ba (Ti, Sn)O,
-7 Ha oCHOBeE JierpoBaHHbIX TBepAblX pacTBOPoB
1-8 Ha ocHoBe VO, U psafia nonvKprcTanNHeckmx TBEpAbX pacTBOpPoB
Cr-9 Ha ocHose VO,
CT-10 Ha ocHoee (Ba, Sr)TiO,
CT-1 Ha ocHose (Ba, Sr) (Ti, Sn)O,, nervposaHHol Lie3vieM

™5 | 1KOM i 1261 EAQHI(.IBII.IZI.OIzTY

JloKyMeHT Ha NocTaBKy
UManbHO paccenBaeMas MOWHOCTE
HomuHansHoe conpoTnBneHue (Npu +25°C)

Tun)

TIEPBBIN IJTEMEHT (6yiabi m ynghpsi) oboaHauaet Trn TepMopeanciopa (tab. 119).

BTOPOU 3JIEMEHT (Lppgppsi v Byxsbl) 0B03Ha4aeT HOMMHANBHOE COMPOTVBNEHME.

TPETHI INIEMEHT (unghpsi u Gykesi) o603HauaeT [ONyCTMMYIO MOILHOCTL pac-
cesHusa B BaTTaX.

YETBEPTbIN S/IEMEHT of03HaqaeT AOKYMEHT Ha NoCTaeky, B KOTOPOM OFOBapuea-
10TCA AONONHUTENEHEIE NapameTphl {(KO3h@MUMEHT TEMNEpaTypHOM YYBCTBUTENEHOCTH, KO3th-
PuUMeHT paccesHims, TKC 1 NOCTOAHHYIO BpeMeHm),
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TJIABA 1

Cuctema obosHaueHnin TepMUcTopoB Gupmbl Siemens & Matsushita
HECKONBbKO OTAMYAETCA OT NEPEYUCTIEHHBIX BbILLE 1 UMEET CRERYIOWNIA BULL

CUCTEMA OBO3HAYEHUN wirucons

B E 236-51 soo[ m i s

Tun ynaxosxu
Honyck (TOYHOCTB)
Kol HoMMHana conpoTUBNEHUA
- Tun cepun
NTC TepMope3ucto
. i

[TEPBBIV SJTEMEHT (B-57) obosnasaer NTC {Negative Temperature Coeffident) no-
NYNPOBOAHVKOBLIN TEPMOPEIUCTOD

BTOPOU SJIEMEHT (umgppss v 6yxsbi) obo3HaqaeT Tvn v obnacTh NpUMEHEHMS.

TPETUI SNEMEHT (umeppsr) 0603Ha4aeT HOMUHANBEHOE CONPOTUBNEHNE,

YETBEPTHIM INIEMEHT obo3tavaer fonyck (TONHOCT).

[IATbIA SJTEMEHT 0G0o3HaYa€eT TUN YNakoBKu.

160 § A70

TuUn yNaxkoBku
XapakTepucTnyeckas TeMnepaTypa (Tye °C)
Tun cepun
OGosHa4eHne PTC TepMope3ucTopa 2 )

[TEPBbIN SNIEMEHT (B-59) obo3anadvaet PTC (Positive Temperature Coefficient) nony-
NPOBOAHVKOBLIN TEPMOPE3NCTOP.

BTOPOM INEMEHT (yuchpbi 11 6ykabi) obo3Haqaer TN 1 oBnacts NpUMeHeHvs.

TPETHIVI JJIEMENRT (uugppbi) 0603HAHAET XapaKTepucThHECKyo Temnepatypy (T, B °C).

YETBEPTHIV 3JEMEHT 0603HaqaeT TR ynakosku.,
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PE3NCTOPBI

1.5. IOJIMMEPHBIE OTPAHHYMTEJIM TOKOBOM
INEPETPY3KH

Tokonposoaaume noMMEDPb!, CONPOTUB/IEHNE MATEPHAIA KOTOPbIX MO-
Xxer Oqe,‘-lb PE3KO BO3PacTaTb B )3KOM [Halia3oHe TOKOB, 05bl’~IHO Ha-
3bIBAIOT NOVIMEPHBIE OrpPaHUYMTEN TOKOBOU NEPErpy3K C NOMOXu-
TE/TbHbIM K 03¢¢MLIME'HT OM UV CAMOBOCCTAHaB/TVIBAIOLLMMYICA TTPEROX-
parmrensmy (multifuse).
OcobeHHOCTLIO Takyx MONVMEPOB ABASETCH CNOCOBHOCTL NPOBOAUTL
TOK B XONOAHOM COCTOSIHWY (COMPOTUBAEHNE NONUMEPA B HOPMAaSbHOM CO-
crosHyKM coctasnser 0,8—12 Om). Mpu onpeaeneHHoOM 3Ha4eH U NPOXOas-
LLEro Toka NoAVMED Pa3orpeBaeTcs [0 TOHKN Nepexofa CTpyKTypbl B aMoOp-
(pHOe COCTOAHME, NPY KOTOPOM COMPOTUBAEHWE 3NEKTPUHECKOMY TOKY MO-
XKET COCTaBNATL AecsTKM MeraoM. M3mMeHeHue CTpyKTypbl NONUMEpPa U ero
CONPOTUBNEHUS NPOUCXOANT CKA4KOODBPa3HO. MNpuy CHATUK HaNPSXeHWs NPO-
MCXOAUT OCThIBAHVE NofMMEpa 1 KpUcTannvslaums ero CrpykTypsl € nocre-
AYIOLLMM BOCCTaHOBNEHMEM NPOBOAVIMOCTI.

L.5.1. MAPKHPOBKA CAMOBOCCTAHAB/IHBAIOU[HXCA
NIPEQOXPAHMTEIEN

Ha kopnycax camMOBOCCTaHABNUBAIILMXCS NPEAOXPAHUTENEN HAHO-
CUTCA 3HAK (PUPMbI, NPEAENbHBIN TOK CpabaTbiBaHUs, MaKCUManbHoE Ha-
Nps>XEHWE W KOA [aTthl W3rotoBneHus. Ecnv He NO3BOASIOT pasMepbl, Ha
KOpnyce yKasbiBAlOTCA TONLKO NpefensHuid ToK cpabatsiBanus (unu ero
kon). Ha Bknapke (cm. . 44) nprBefersl BAPUAHTLI MAapKUPOBKU Ha KOpny-
cax npefoxpaHuTenen.

1.5.2. SIEKTPHYECKHE NMAPAMETPbI M HHPOPMAIIHA
1O NPHMEHEHHIO

MakcManbHeIA TOK, KOTOPBIA NPY YKa3aHHBIX OKPY>KAIoLmMX YCNOBU-
AX MOXET NPOXoAnTL Hepes aneMeHT (be3 cpabaTbiBaHWst 3TOro aneMeHTa B
YCTaHOBUBILEMCH peXMMe), Ha3bIBAIOT TOKOM nponyckaHus (IH).

Tok cpabarbiBaHus (1) — MUHMManbHBIA TOK, NPUBOAALLUI K Obsi-
3arenbHoMy CpabartbiBaHWIO MOSUMMEPHOFO OrPaHUNUTENS NPY OFOBOPEH-
HBIX YCAOBUSIX.

Bpemsi cpabarbiBaHus (i) onpenensieTcs Kak Nepuop BpPeMeHU
nocrie BO3HMKHOBEHWA Neperpy3ky, Koraa ConpoTUBNEHNE SNEMEHTA CTaHeT
3HAYUTENBHO BhILLE CONPOTUBAEHUS Harpy3ku.

MouHocTb paccestus (P,) npencrasnsier coboil npou3BefeHye Toka,
NPOXOASALLEro 4epe3 3NEeMEHT W NAAEHUA HANPSXXEHUA Ha NEMEHTE B Cpa-
borasLIeM cocTosHMN.
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Q MAPKUPOBKA MPELOXPAHUTENEN
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HavanbHoe conpotrueneHue (R ) — cONpoTUBNEHME 3NEMEHTA NpU
yKa3aHHbIX YCMOBUSX, Nepes ero NogkMoYeHeM B Cxemy.

MakcumanbHoe HanpspkeHue (U, ) — HanpskeHwe Ha snemeHTe
MpY BO3HWKHOBEHUWU TUNWYHOW HEUCMPABHOCTW. B BonbiumHcTBE CXeM 31O
Hanpsi>xeHne NUTaHUa CXembl.

Ins T0ro 4Tobbl METL NPEACTABNEHUE O CEMENCTBAX MONMMEPHBLIX
orpaHVYUTENEN TOKOBOW MEPErpy3ku HVXe NMpeanaralorcs cpaBHUTENbHbIE
xapakrepwcinku (tabn. 1.25).

Tabrmya 1.25. CpaBHNTeNIbHAA XapaKTEPHUCTHKA CTaHAaPTHBIX CeMENCTB

npefoxXpaHuTenest
Maxc. Makc, Conpot B Bpems
Cemedicrsa pr pephmsey ""33‘:"?2‘ ¥ :ZE,::::::_‘?M KDHC;s?;I;r':nuan (p:é’::za_
RGE 16 100 3-1 0,003-0,034 10,2-25,1 3,6-13,5
RUE 30 40 0,9-9 0,005-0,07 12,2-29.7 5,9-20
RXE 60 40 0,1-3,75 0,03-2,5 12,7-33,5 2,2-24
SMD 60 125 0,3-2,6 0,025-1,2 1,52-3,18 0,3-20
miniSMD ™~ no 30 40 0,2-1,1 0,04-0,8 0,62-0,81 0,02-0,3
TS 60(650 B) 11/3 0,13 6,5-12 3.4 max 15-25
R 60(600 B) 3/10 0,12-0,18 2-12 10..12,6 -0,1-100
LTR 15-24 100 1.0-34 0,027-0,13 1.1 max 2,9-7
SRP 15-24 100 1,2-42 | 0,024-0,6 1,1 max 0,02-15
MF-R 30/60 40 0,1-9 0,005-4,5 10,9-13,8 2,2-20
MEF-RX 60 40 11-3,75 0,03-0,25 18-33,5 8,2-24
MF-S 15/30 100 1,2-4,2 0,012-0,16 4,9-13,6 3-6
MEF-LS 24 100 1-3.4 0,016-0,13 1.1 max 29-7
MF-SM | 15/30/60 10/40 03-25 | 0,035-24 3-3,18 0,3-25
MF-MSM:16/13,2/15/30 10/40 0,2-1,1 0,04-1,2 0,38-0,81 0,02-0.3

O6bIYHO MOAMMEPHBIE OFPAHUYMTENY TOKOBOW Meperpy3ku npu-
MEHSIOTCS COBMECTHO C OrpaHUYUTENSIMY HanpsixeHus. CMbICTT COBMECT-
HOrO MCNONBL30BaHUA COCTOMT B TOM, YTO NPY MPEBLILLEHNI HANPAXEHUS
OMPEAENEHHOIO YPOBHS Yepe3 OrpaHMsUTENt HAaNPSXXEHWA HAYMHAET Npo-
TeKaTb TOK, AOCTATOYHBIN AN Pa30rpeBa NpPeaoxpaHUTENs W NepeBona
€ro B aMoppHoe coctosHue. B Takor cxeMHOM koMBuHauum orpaHuyu-
Tenb HanNps>XeHWs NPEQOTBRATUT MNoNafaHYe ONacHOro HanpsXeHUs Ha
3nekTpudeckue uenn obbekta 1 He BLINAET M3 CTPOS NOTOMY, YTO TOK,
NpoxoasiLmi Yepes Hero, byner cnuwkom Man.
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1.5.3. CHCTEMA OBFO03HAYEHHH

MepeuncnerHHble 0cCOBEHHOCTM NapaMETPOB OBLINHO OTPAXKAIOTCA B
MONHOM HaVMEHOBAHWW A5 3aKa3a NOAMMEPHBIX YCTPOWCTB 3aILUTHI (prp-

Mbl Bourns.

|s

Bua ynakoBku
YaepxuBatoivi Tok, x10 MA
Tun cepun
O6o3HaueHme ycTpolicTBa 3aum1'b)

TTEPBBIV] SJIEMEHT (6yx8b1) 0603Ha42€T YCTPOCTBO 3auuuThl (NpenoXpaHuTent).
BTOPOU SJIEMEHT (6yxsa) oboznauaer Tvn aneMenta (tabn. 1.26).

Tabmmya 1.26. PaciumgpoBKa THINOB yCTPOMCTE 3aLNTHI

Tun 3Hauenue
RX, R C pagnanbHbBIMU NPOBOAOCHHBIMK BbIBOAAMMN
S, LS, LR C aKCManbKbBIMA MPOBOMIOYHBIMU BLIBOAAMY
SM AR NOBEPXHOCTHOMO MOHTaXa
MSMD MUHMaTiopHste (4,5 MM), Anst NOBEPXHOCTHOTO MOHTAXa
MSME ~ © MUHWaTiopHbie (11,5 MM), ANst NOBEPXHOCTHOTO MOHTaXa
AAA Jnsi MOHTaxa B akkyMyNATopHLIX Batapesx
D 6e3BbIBOOHOM AUCK (KBaApaT, NPAMOYrONbBHUK)

TPETIM SJIEMEHT (uirppei) 0bo3HauaeT yaepXuBaIoWwmin ToK.
YETBEPTHIV SJIEMEHT (6yxsb1 iy yngpa) o6o3Havuaer Bug ynakoskw (1abn. 1.27).

Tabmmya 1.27. O6o3HaveHue BHAA yYIaKoBKH

Kon 3HaueH1e Kon 3HaveHne
AP ynakoeka Ammo-Pak 2 yNakoBKa Ha penbeHon nexte
S ynaxkoBka BHaBan 1 ynakoBka no EIA-481

[ns nonuMepHBIX orpaHuyuTenen neperpysku dupmel Raychem cnc-
TeMa 0DO3HAYEHUIN HEMHOMO OTNUHAETCS.
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CUGTEMA OBO3HAYEHM

RUE | 110 2[_

Buna ynakoBku
L YR epKuBalowuii Tok, X10 MA
Tvn cepwy YCTPOHUCTR 3aWRTh!

T1IEPBBIA SJTEMEHT (6yxBbi) 0603HAH2ET CRPUIO NONIMIMEPHBIX OFpaHMSMTENEN TOKO-
BOW MEeperpysku.

BTOPOU SJIEMEHT (uughpbi) 0603H4AET MAKCMMATbHBIZ TOK, HE Bbi3bIBIOLINN
cpabarbiBaHuA.

TPETUU SJIEMEHT (ungppa) obosHauaer BvA yNakoBKM.

Ecnv nonuMep OCYLLECTBASET OrpaHM4eH e Kak No TOKY, Tak U No Ha-
NPSYKEHUIO, TO B cucTeMe 0b03HaqeHn [o0aBNAETCH ele OaMH INeMeHT.

& I

Bua ynakoBku
YaepXuBarotwMin Tok, x10 MA
MaKkcMManbHO RONYCTIMOE HanpsxeHue
CepvR ycTpoiCTBa 3a1nThl
e .y,

TIEPBb I INEMEHT (6yxebi) 0603Ha42ET CEPYIO NORMMEPHBIX OFPaHMUTENEN neperpys.

BTOPOU S/EMEHT (ungppbi) 0b03HavaeT MaKCMMATBHO AONYCTAMOR HaMpRKEHNE.

TPETHU SJIEMEHT (uughpbi) 0603HAYAET MAKCUMANLHEIN TOK, He BEIBLIBAIOLMIA Cpa-
6arbiBaHNA.

YETBEPTBINA SJIEMEHT (ynghpa) obosHauaer BUL yNakoBKW.

1.6. BAPMCTOPbBbI

Bapucrope! - 3T0 Pe3ncrops] € pPe3Ko BbIPAXEHHOM 3aBUCUMOCTBIO UX
S/IEKTPMHECKOTO COMPOTUBIIEHMNS OT NPUTIOXEHHOIO K HUM Harpsxe-
HIS.

Kak npaBuno, yBenm4eHNe NpuNoOXeHHOro HanpsaXxeHua O HEKOTO-
POro KpUTU4HECKOIro rnpeaena nnm CoOBCeM He U3MEHAET CONPOTUBNEHNE Ba-
puyucTopa, N1 N3MEeHAET Ero HE3HAYMTENBLHO. A npu GonbLumx HanpsxeHnax
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(6onbiue KNaCCUdPUKALMOHHOTO), CONPOTUBAEHUE PE3NCTOPE PE3KO YMEHb-
aeTCs, WYHTUPYS LeNb K KOTOPOM OH NOAKMONEH. HacTo OHU NPYIMEHSIOTCH
C Lenblo 3allMThI Lerein OT NEPErpy3ky BO BPEMS KPAaTKOBPEMEHHBIX CKau-
KoB (BLIGPOCOB) HaMpsiXeHUs.

1.6.1. MAPKHPOBKA BAPHCTOPOR

OB6bIYHO MapKUPOBKa COAEPXUT NULLL CaMble HeoBXoavMble 1 Bax-
HelllMe cBeneHus o BapucTope. Bo Bcex Cnyqasx obs3atensHbiM nokasare-
neM ABNSETCA KNacCMpUKauMoHHOe HanpsokeHve (1/unm) Knaccugpukaum-
OHHBI TOK. MpUMepbl MaPKUPOBKK PasfMyHLIX TUNOB BapMCTOPOB MpuBe-
OeHbl Ha Bknagke (cMm. c. 49).

1.6.2. OCHOBHBIE TAPAMETPbI

[ins Bcex HeMMHEMHbIX Pe3VCTOPOB, KPOME CTaHAAPTHLIX obsizaTent-
HbIX MapaMETPOB, OrOBapWBAIOTCA AONOAHUTENbHBIE, ONPedensiowme xa-
pakiep ero HesmMHeMHOCTY. Takon NapaMeTp MOXET BbiTh BbipaxeH (opMy-
NOW, YUCNOBLIM KO3(P@UumeHToM nubo rpaduqecku.

KnaccndgmkawupmoHHoe HanpskeHve (U, ) onpefenser 3HaqeHve no-
CTOAHHOTO HaNpPsXeHWsl, NPY KOTOPOM Yepe3 BapucTop NPOTEKaeT 3afaH-
HBIM KNaccurKauMOHHbIA TOK. [Ins nepeMeHHbIx BapucTopos (U, ) onpe-
Densercs Mexay BbIBOAAMU C HEPErynMpPYEMbIM CONPOTHBAEHMEM.

KnaccugpumkaumoHHbiM Tok (1) — 3HaueHve T0Ka, npy KOTOPOM
OonpenenseTcs KnaccugukayosHOe HanpsXeHue.

Ko3ag¢puumeHT HenuHenHocTu () paBeH OTHOLWEHWIO CONPOTUB-
NEHUA NOCTOAHHOMY TOKy R K AudgepeHumnansHOMy CONpOTUBREHWUIO
R, B 3a[laHHOV TO4Ke XapakKTepUCTVKM M XapaKTepusyeT cTeneHb Henu-
HenHocTM BAX.

TemnepatypHbiM Ko3dduumeHToM HanpsxeHus (TKH) Ha3sbi-
BaeTCs OTHOCUTENLHOE M3MEHEHWE HaMPAXEeHWs Ha Bapucrope, Npu 13-

MeHEeHUM TeMNepaTyptl okpyxaiowen cpefbl Ha 1°C 1 HEM3MEHHOM NPo-
TEKaIoLLeM TOKE.

1.6.3. CHCTEMA OBO3HAYEHHH

B ocHoBY yCnoBHbIX 0603HaueHuin BapncTopoB nonoxeH bykser-
HO-LM(PPOBON KO, KOTOPLIM 0003HA4aI0T TUM 1 3HA4YEHUA OCHOBHLIX Na-
PaMETPOB (KﬂaCCI/ICDI/IKaU,I/IOHHOG Hanps>xeHue Unu ToK U BapuaHT KOHCT-
PYKTUBHOIO OOpMAEHUS).

B ocHoBy 0b03Ha4eHms BaPYCTOPos BbINYCKa [O 1978 I. nepsbimM 31emerHTom 6biio
coverarme byks «CH» (COnpoTHBIEHUE HENMMHENHOE), BTOPLIM EMEHTOM 6biNld ynppa,
0603H34310113A KO MCXORHOIO NonynpoBoHuKoBoro mMarepmana (1 — xapbun Kpemrus,
2 — oKkenf ymHKa, 3 — cefleH), TpeTsumM IMeMeHTOM CHOBA Obina ungpa, obosraqarowas sug
KOHCTRYKU (1 — U pmnyeckas], 2 — QUCKOBas), YETBEPTbIM IIEMEHTOM T0 Xe 6biria ungpa,
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0603HaYaoL2A nop;zaxosb/ﬁ HOMED pa3p5507'Kl4, a I9TbiM M LLIECTbIM I/TEMEHTAMU — l(l4¢pb/,
0603Ha'~/alowne KNA3CCHGHuKaLUMOHHOe HanpsxerHye v JONyck.

CUCTEMA OBO3HAUEH

BP-1 E 180 iﬂo% o1 {  AdnK. 5
l____ FoKyMEHT Ha nocTasky

TKH
Donyck
Knaceud MkaynoHHoe HanpaxeHue
Bua {noaknacc)
e v

TTEPBBIV SJIEMEHT (6yxBei 1 umghpsr) obosvayaer sug (noaknacc) Bapucropos (cMm.
1abn. 119).

BTOPOU IJIEMEHT (umgppbi u 6yxBsr) 0b03Hau2eT KNACCMBVKALNOHHOE Ha-
npaXeHne.

TPETUU SSIEMEHT (yndpei) obo3HauaeT AONYCTUMBIE OTKAOHEHUS,

YETBEPTbIN SJIEMEHT (yngppsi) obo3Hauaer TeMnepatypHbli KoahguumeHT
HanpAXeHWUA.

TISATBINA SJIEMEHT (unghpsi) obosHauaer LOKYMEHT Ha NOCTaBKY, B KOTOPOM OroBa-
PVBaIOTCA AOMONHUTENbHbIE NapaMeTphl.

CvicTema 0603Ha4EHUIN METANOOKCUIHBIX BAPVCTOPOB € CUMMETPHHON BAX
(nono6Ha xapakrepucTvike crabunmipora) gupMel AVX 1MeeT criesyioumin BUS,

T2

CUCTEMA OBO3HAYEHUM  sneiss AVX

Tun dOpMOBKK BbIBOJLIOB

Bua ynakoskn

JleficTRyolEE HanpAXeHKe

Jlonyck (toMHocTh)

-JlnameTp BapuCTOPHOTO AMCKa MNK KOA pasMepa ana SMD

Twn
MeTannookcuaHbIi aapuc*roy

TTEPBbIV SJIEMEHT (6yksb1) 0603PaMaeT METaNROOKCUEHLIV BaprCTOp.
BTOPOM S/IEMEHT (6yxsbi) obo3Hauaer Tmn KoHcrpykumm (oM. Tabn. 1.28).

Tabmya 1.28. Tun KOHCTPYKUMY BapucTopos ¢upmser Siemens & Matsushita

Tun Onucanne Tun Onucanve 3
CN | HerepMeTM3upoBaHHbIY Kpuctana | LS..QP | HaknagHoi, ¢ BUHTOBbLIM OTBEPLTMEM
U FepMETM3NPOBAHHLIN KpycTann S ANCKOBLIA KPYrabiia
E ~ BnoyHoro na SR JVCKOBbIN NPAMOYTOMNbHbIA
50
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TPETVIU SSIEMEHT (umgbpsi) — 0603Ha4aeT AvaMeTp BapucCTOPHOTrO GUCKa WK pas-
Mepbl AN1s NpsMoyronbHblx SMD-BaprcTopoB.

YETBEPTHIA SJIEMEHT (6yxsa) — obo3Hauaer TouHOCTb {aonyck).

TIATBIA SSIEMEHT (Lmbpbr) — 0003HHBRT MaKCVManbHOE NEVCTBYIOLEe HaNpaXeHW e,

LUECTOM IJTEMEHT (6yKBei 1 usehpsi) — 0bo3Haqaet Tin ynakoskwm, G5 — reHra.

CEOBMOM SJIEMEHT (6yksbi n unghpsi) — obo3znauaer mn (GOPMOBKW BLIBOAOB,
yKa3bIBa€eTCa TOMNbKO A5 AMCKOBbIX BRPUCTOPOB.

1.7. PEKOMEHIOALIMH ITO NTPMMEHEHMHIO,
INNOoABOPY M NEPEKTOBKE

Pe3ucropbl, NpuMeHsieMble B KonebaTenbHbIX KOHTYpax, YCUnurensx
BBLICOKOW HacTOThl, arTeHIoatopax, AOMKHLI 00nafaart TONbLKO aKTMBHBIM CO-
NPOTUBAEHUEM, T. €. HE U3MEHATL CBOE CONPOTUBNEHME B paboyeM Ananaso-
He YacToT. MpaHuyHaa YacToTa, Ha KOTOPOW MOXET paborark pe3ucrop, 3a-
BUCUT OT €r0 HOMUHANBHOIO COMPOTUBNEHUA U CODCTBEHHON EMKOCTU:

F, = 1/4nRC.

CoOCTBEHHBIE @MKOCTI, HANPUMED, HEMPOBOMOHHBLIX Pe3nCcTOpPoB (BC, MT,
OMIJIT, C2-6, C2-13, ,C2—14, (2-23, (2-33) HaxomsTtca B uHtepBane 0,1— 1,1nd.
Kpome Toro, Beibypas TMn pe3nctopa [1s1 BXOQHbIX LEMNen 1 BXOAHBIX Kackaaos
BbICOKOYYBCTBUTENLHOW Paguoannaparypsl, napamerp cobcTBeHHOTO LWyMa pe-
31CTOPa HAAO CYMTaTb CaMbIM FNABHBIM 1 ONPEAENSIOLLIVM.

Mpw pabote B UMNYyNbLCHOM PEXUME CPERHAS MOLWHOCTL HE [OMKHA
NpEeBLILIaTL HOMWHAMNBHYIO, TaK Kak Yepe3 Pe3ncrop NpoTekaloT nepuoam-
Yecke MMNYNbLChl TOKA, MITHOBEHHBIE 3HAYEHUS KOTOPbIX MOMYT 3HauuTent-
HO MpPEeBLILLaTh 3HAYEHWA B HEMPEPLIBHOM pexumMe. MNpeBbilleHre xe npe-
LENbHO JONYCTUMOrO HaNPsSXEHUs!, OOLINHO NMPUBOAUT K NOBEPXHOCTHOMY
«KOPOHHOMY» MNWM AYrOoBOMY 3aMbIKaHUIO TOPLEBLIX BLIBOAOB Pe3uncTopa
MM K NPOXUIaHUIO MO €ro NOBEPXHOCTIA.

Y pesuctopos bonsiioro conporuenexun (bonee cotHr Knunoom) xa-
paKTepHbIM Ae(EKTOM ABASETCS BHYTPEHHWIA 0OpbiB. Ipy 3TOM OTCYTCTBYIOT
Kakue-nmbo BHeWHWE NPU3HAKWY HEMCNPABHOCTY — obyrnmBaHme kpacku,
TpeLLKHbl. Takon pe3ncTop MOXHO ONpedenuTb, M3MEPUB TECTEPOM PEXU-
Mbl aKTUBHBIX 3NEMEHTOB (TPaH3uCTOPOB, MUKPOCXEM) MO NOCTOSHHOMY TOKY.

TpyOoHee BLIIBUTL HEUCMPABHLIN PE3NCTOP, CTOALLWIA B CUrHanNbHOM
uenw. B 310M cnyyae HeobxonrMo NPOBOAUTL M3MEpPEeHUs Ha caMOM Bonb-
woM npepene ommerpa («x10*» OM 1 Boree) unv NPOBEPUTL OCLUANOrpa-
(hOM NPOXOXKAEHUE CUrHaNA No LEnW.

Mpwy pnuTenvHoM 3Kcnnyaraumy obopynoBaHWs BO3HUKAET Heobpa-
TUMOE YBENWYEHWE UMM YMEHbLUEHWE CONPOTUBAEHUS pe3ucTopos. bonee
YCTOMYMBBI K CTAPEHUVIO BCE MPOBOMNOHHBIE PE3VCTOPL], @ TAKXE HEMPOBONOH-
Hble TOHKOCNOMHbLIE METANNOAM3NEKTPULHECKUE U METaNNOOKMCHbIE. MeHee
YCTOMNUMBBI KOMMO3ULMOHHBIE NAKOCAXEBLIE.
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PEKOMEHIALIHHA ITO ITIOQFOPY

- CaMOBOCCTaHaBANUBAIOWMXCS NpeaoxXpaHuTenein

IIns BbIGOPa NOAXOOALLIErO NpeaoXpaHuTens cnepsa HeobxoarMo of-
pegenuTts paboure napaMeTpsl 3almiaeMon Lenu (MakcyManbHOe 3Haye-
H1e TEMMEPATYPHI OKPY>Xalower cpefibl, HOMUHaNbHbIM pabounii ToK, Mak-
CManbHOe paboyee HanpsaXenue, MakCUMManbHOE 3HaYeHVe NPEePLIBAEMOTO
TOKa) 1 BHINOMHUTL Criegyiouive NencTBUS:

1. MakauMansHoe pabouee Hanps>keHve ¥ MakCvManbHOe 3HaueHve
NpepLIBAEMOTO TOKa He [OMXKHbI NPEBbILLATH AOMYCTVMbIE NapaMeTpbl Bbib-
PaHHOTO NpefoXpaHuTens.

2. BpeMs cpabaTtbiBaHvsl BHIOPaHHOTO NpeaoxpaHuTens AONXHO ObiTb
[OCTATONHBIM NS HAAEXHOW 3atWThl LIENK.

YpeanmepHo Manoe Bpems CpabarsiBaH1s MOXET PUBECTH K HEXE/1d-
TenBEHBIM COABATEIBAHUAM TTPEZOXPAHUTENS [P KPATKOBPEMEHHLIX MEpe-
rpy3kax ro Toky. C Apyros Cropoksl, CkoM bosnsLuoe Bpems cpabarsiBa-
HYISI MOXET MPMBECTH K TOMY, Y4T0 3aLUMILIEeMOe yCTPOVCTBO BLIMAET 13 CTPOS
PaHBLUE, YeM CPIOOTAET MPELOXPaHUTENb. B 060MX ITHX Cy4asx Xelaress-
HO BEIGPATh [PYIOU THIT MPELOXPAHUTESIS.

3. Bo3MOXHas Temrneparypa OKpyXaioLen cpeabl O0MKHA HaxoanTb-
cA B OManasoHe JonyCcTMbix pabourx Temneparyp npenoxpaHuTens.

4. Pasmepsl BbIOPaHHOrO NpenoxXpaHuTens He AOMKHbI MPeBbILaTh
OTBEEHHOTO NS Hero NPOCTPaHCTBA.

- Bapucropos

Mpouenypa eeibopa BapMcTopa oNpeaenseTcs BUAOM NepeHanpaxe-
HKA, BO3HMKalowlero B cxeme (y3ne) u npegnonaraer HeCKOIbKO LLIAroB:

1. Boibupaembil BAapUCTOp AOMKEH COOTBETCTBOBAaThH paboyeMy
HANPSXEHWIO. :

2. BuibupaeMelii BapycTop NONXEH COOTBETCTBOBATH NPUMEHEHWIO MO
cpepHel paccerBaeMON MOLLHOCTYA, MO TOKY Neperpy3ku, no aHepruu abcop-
6umm (npuiem TpeByeTcs YHECTb YMCIO BO3MOXHBIX NOBTOPHBIX MIMIYNbCOB).

3. BuiGpaHHoe Npy nepeHanps>XeHny, MakCMMansHO BO3MOXHOE Ha-
npsXXeHre Ha BapucTope 0bs3aTensHO CiegyeT CPaBHUTL C MakCMMabHO BO-
NYCTUMBIMYA NAPaMETPaMU KOMINOHEHTOB CXEMbI, [i17 0DeCreNeH s UX 3atLnTbl.
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2. KOHOEHCATOPBI

KoHgericaropsl (o J1ar. condenso — yivioTHAIO, Crywaio) — 310 panumoaie-
MEHTB] € COCDELOTONEHHON ATEKTPMHECKOY EMKOCTBIO, 0BpazyemMon Asyma
Wt BOSIBLUVIM SMCTOM SM1EKTPOAOB (IVIGCTVH), PA3AEIIEHHbIX INATEKTPNKOM
(crieypanbHoi GyMaros, KepamuKow, Giaoi u T. 4.)

B HacTosilee Bpemsi KOHIEHCATOPbI MOXHO pasfenvTs Ha ABe TPynnbi:
0BbIMHBIE (MPUMEHAEMBIE B SNEKTPOHHBIX 14 PAANOTEXHUSECKUX YCTPOVCTBaX) U
cvnoBsie (NPUMEHsSIEMbIE B SNEKTPOTEXHUYECKMX U SHEPTETUMECKIX YCTAHOBKAX).

YuutbiBas (hyHKUMOHANbHBIM NPY3HAK, KOHOEHCATOPL ANAT HA Myc-
KoBbie 1 pabouve (fns sanekTpopasuratenen), Ans npeobpasoBaTeNbHBIX yC-
TpovictB (koMMyTUpYIOLLWe, hUnbTPoBbIE, AEMNDUPYIOLE, KOMINEHCUPYIO-
1Ke), ANA BHICOKOBONLTHLIX Aenutenel Hanpsxenus (Ans NoBbILEHWS KO-
3hPULKEHTA MOLLHOCTU B NIUHUAX SNEKTPONEPENaYY 1 B pacnpefenmienn-
HbIX CeTsX) U T. 4.

Mo KOHCTPYKLMK BLIBAIOT OOHOKOPNYCHBIE, BNOKK 1nK COOpKU KOH-
[EHCATOPOB U KOHLEHCATOPHBIE YCTAHOBKU.

- Mo npuHuWNy yNpaBnseMocT 3HaYeHUEM eMKOCTK KOHOEHCaTopbi
MOFYT BbiTh MOCTOAHHBIMU {C DUKCUPOBAHHBIM HOMMHANOM €MKOCTI) 1 ne-
pEMEHHBIMU, @ NO XapakKTepy YNpaBneHus — KOHOEHCATOPH € MexaHuyec-
KM, 3NeKTpUSeckiiM (BapyikoHab!, Bapykarbi) v TepMuyecknM (TepMOKOH-
JeHcaTopbl) ynpaBneHneM eMKOCTb 0.

B 3aBUCMMOCTY OT BMAOA KIMMATMHECKOTO UCTIONHEHWA Pa3NHAIOT KOH-
J[eHcaTopsl ANA paboTel B YCOBMSX XONOAHOTO, YMEPEHHOTO 1 TPOMNMYECKO-
ro Knumara.

Ba>XHbIM CBOVICTBOM KOHAEHCATOPA ABNAETCA TO, YTO ANSA NEPEMEHHO-
TO TOKa OH NpeacTaenser cobol peakTVBHOE CONMPOTUBNEHWE, BENUHUHA
KOTOPOrO YMEHBLUAETCH € POCTOM HaCTOThI.

2.41. KOHOEHCATOPBI IIOCTOAHHBIE

Mo BuAYy AVBNEKTPUKA NOCTOSHHBIE KOHAEHCATOPb! OLIBAIOT C OpPraHu-
yeckmM (MNeHoYHbIM, BYMaXXHBIM C BO3SMOXHOCTBIO NMPONUTKU AW3NEKTPW-
HYECKMMU XUBKOCTAMU), HEOpraH4eckuM (CNioasHbIM, KepaMUHECKUM, CTek-
NAHHBIM), OKCUAHBIM U Ta3000pasHLIM OUINEKTPUKOM.

Mo Tiny obxnagok pasnmyaloT KOHOEHCATOPbI € PONLroBLIMY, METan-
NV3UPOBAHHLIMK U NMNACTUHYATHIMU.

[0 3Ha4YeHMI0 HOMUHANBHOTO HAMPAXEHUA PA3NIKHAIOT KOHOEHCATOPDI
BLICOKOTO 1 HM3KOFO Hamps>XXeHus.
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2.1.1. HOMHHAIBHBIE IIAPAMETPHI

3HaueHM HOMVHAMbHLIX NapaMeTpoB SBNAIOTCA 6a3oBbIMU NP
ONpeneneHny OTKNOHEHWI NyTem M3MepeHus. B 3aBucuMocT ot uenu,
B KOTOPOW MOXET MCMONb30BaThCH KOHAEHCATOP, K HEMY NpPenbsBASIOT-
€A pasHbie TpeboBaHus.

Hem 6onbLumii 3apsn cnocobeH HAKONUTL AUBNEKTPVIK, 3aKMIOYEHHBIT
MeXy nnacTuHaMuy Npuy onpeaeneHHoOM HanpsxeHy, TeM Gonblue Benuyu-
Ha 3NEKTPU4HECKOW eMKOCTH KOHAEHCATOPA.

EMKOCTb kOHpeHcaTopa 3aBuanT OT pasmepoB (nnowjagy) obxnagok,
PaCcCTOAHMA MEXAY HAMU 1 CBOWCTB OUNEKTPVKA.

EMKOCTL KOHOEHCaTOPOR U3MepsioT B dapapax (P). D10 oxeHb 6ob-
LIas BeNMUMHAa, KOTOPasi HA NPAKTUKe He BCTPeNaeTcs. B pagriotexHuke npy-
MEHSIOT KOHAEHCATOPbI OT HECKONLKMX Bonen nukodapan (N®) po Heckons-
Kux ThicAay Mukpodapag (Mkd).

HomuHanbHas eMKOCTB 370 eMKOCTb KOHAEeHcaTopa, suibpaHHas 13
YUCIOBOTO PRAA 3HaqeHun E3, E6, E12 1 E24 (cm. npunoxetue 1).

Honyckaemoe oTKNoOHeHWe — MakCUManbHas Pa3HOCTL 3HAue-
HUI MeXAY V3MEPEHHOW U HOMWMHANLHOW eMKOCTAMM, NPU OroBO-
PEHHbLIX B HOPMATUBHO-TEXHUYECKOW [OKYMEHTAUUMW HaCTOTE U TEM-
nepatype (1abn. 2.1.1).

Ta6nmya 2.1.1. EyI{BeHHbIh Koq ,qonya(aemoro OTKIIOHEHMS EMKOCTH KOHASHCATOPOs

HomuHanbHoe HanpskeHue — 37O 3HAuEHVE, NPU KOTOPOM KOH-
AeHCATOP MOXeT paboTath NPy 3a[aHHBIX YCTIOBUAX B TeNeHWe CPOKa cnyx-
6bi, COXPaHAN CBOV NAPAMETPHI.

TemnepatypHuii koatduumeHT emxoctm (TKE) xa pakTepusyer oT-
HOCUTENbHOE M3MEHEHWE eMKOCTV OT HOMUHANBLHOTO 3HAYEHVA NPW U3Me-
HeHWW TEMMNEPaTYPbl OKPYXaloLWern cpeabl.

MocTosHHan BpemeHn (t_) — 310 BenuumHa, XapaKTEPM3YIOLLLAn CBOW-
CTBO KOHQEHCATOPA, KOTOPOE 3aK/I0NAETCH B CAMONPOU3BONLEHOM CHUXEHUN
HANPAXEHVA Ha PA3OMKHYTbIX BLIBORAX 3aPAXKEHHOTO KOHAEHCATOPA.
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KoathhuumeHT avanekTpuueckoin abcopbLumn xapaktepusyer sge-
nelue, obycnoBneHHoe 3aMeAnenHHbIMU NpoLueccaMy nepepacnpenenesus
3apAnaoe B AVSNEKTPUKE KOHAeHcaTopa.

CobCcTBeHHan MHAYKTUBHOCTL 3aBUCUT OT KOHCTPYKTMBHOTO VICMONHe-
HWA KOHEHCaTopa 1 obyCIOBNEHa MHOYKTUBHOCTLIO BHIBOAOB 1 CEKUUU.

TaHreHc yrna avsnekTpudeckux noteps (tgd) onpepenserca kak
OTHOLLEHWE AaKTUBHOM MOLHOCTU KOHAEHCATOPA K €ro PeakTUBHOW MOLLHO-
CTV NPpY CUHYCOMAANLHOM HanNPsXeHWy OnpeneneHHon YacToTbl.

Tok NpoBOAVMOCTY Yepe3 AUANEKTPUK KOHAEHCATOPA NPV MOCTOSH-
HOM HanpsXXeHW Ha3bIBAIOT TOKOM YTeuku.

2.1.2. BYKBEHHO-I[H{<PPOBAA MAPKHPOBKA

[nsa MapkupoBKM ManorabapuTHbix KOHAEHCATOPOB UCTMONb3YIOT KO-
OVpOBaHHOE 06O3HAYEHME OCHOBHBIX MAPAaMETPOB uepefoBaHeM OyKB u
undp (CM. UBETHBIE BKNAOKW).

Benmuuna eMKOCTK Ha Kopnyce KoHgeHcaTopa (Co cTangapTHLIMY Bbl-
BOOAMU) MOXET YKa3blBaTbCsl B BMOE KOHKPETHOTO LdPOBOro 3HaueHus
HOMUHANA, BipaxeHHoro B N®, HP, MKD. HoMuHansHyo emkocTs po 100 nd
obosHa4aloT B nukodapagax, nomeian bykey «f1» unu «p» nocne Yvcna.
Mpy 3TOM eMKOoCTb KoHgeHcatopa MeHee 10 n® koaupyercs 6ykson «R» 1
nsyms uudpamu (IR5 = 1p5 = 115 = 1,5 n®). Emkocts ot 100 nd® po
0,1 Mk® 0b03HayaloT B HaHodapaaax «H» unu «n», a ot 0,1 Mk®d v Boile —
B MuKpodapanax «M», «m» unu «u». bykBa CTaBUTCA BMECTO BeCATUSHOM
3aMATORN, 8 HE3HAYALLMIA HOMb NepBon UMdps Beerpa onyckaetca (1000p =
1HO = 10 = 1 H®; MI0 = M10 = pi10 = 0,1 MkD).

Mo cranpapry MIL—C—39008 HoMMHanbHas €MKOCTb YKa3biBaeTcs B
BUOE KOHKPETHOIO 3HaYeHUs, BbIPaXXEHHOrO B Mvkodapagax B BUAE Koga
13 Tpex unu ueTsipex unudp (1abn. 2.1.2).

B Tpex3aHayHOM Kofe — nepebie ABe undpbi 3HaYaLMe, TPETHA Undpa
obo3Hauaet Ynucio nocneayiowmx Hyne (102 = 1000 n®, 150 = 15 n@).

B YethipexaHaiHoM kofe — mepseie TPy ynudipbl 3Haqallive, a YeTeepran
ubpa obo3HaqaeT YCTIo nocredylowwx Hynei (3322 = 33200 n® = 33,2 HD).

MapKUPOBKY KeEpaMUHECKUX U MNIEHOYHbIX SMD-KOHOEHCAaTOPOB Bbi-
NONHAIOT B COOTBETCTBMM C HOopMamu EIA (cM. Bknaaky Ha c. 62). UHorpa
SMD kepamuHeckre KOHOEHCATopbi MaPKUPYIOTCH KOAOM, COCTOALLIMM U3 Of-
HOW unu OBYX ByKB U LuhpHi.

MepBan Bykea (MOXeT OTCYTCTBOBAaTb) O3HAYAET KOA V3roToBUTENS
(K — ans dupmsl Kemet 1 1. a.). CoseTanue BTopon Bykeu (NepBas nurepa
no 1abn. 2.1.3) n yndpsi (BTOpas nutepa no Tabn. 2.13) onpegensior Benu-
Y/HY EMKOCTV KOHAEHCATOPA.
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2.2 0,0022

33 0,0033

4,7 0,0047

6.8 0,0068

10 0,01

15 0,015

22 0,022

25 0.025

33 0,033

39 0.039

47 0,047

50 0,05

56 0,056

68 0,068

75 0,075

82 0,082
il 100 0,1 0,0001
l ,' 120 0,12 0,00012
r“ 150 0,15 0,00015
¥ s 180 0,18 0,00018
I e 200 0,2 0,0002
[ G 220 0,22 0,00022
[ 250 0,25 . 0,00025
B 270 0,27 0,00027
B 300 0.3 0,0003
¥ 330 0.33 0,00033
f’ 390 0,39 0.00039
4 400 0,4 0,0004
[ b 470 0,47 0,00047
= 510 0.51 0.00051
| 560 0,56 0,00056
680 0,68 0,00068
750 0,75 0,00075
820 0,82 0,00082
1000 1 0,001
1200 12 0,0012
1500 15 0.0015
2000 2 0,002
2200 2.2 0.0022




T —

KOHAEHCATOPSI

T ey————

2200

lpononxerisre 1abn. 2.1.2

2500
2700
3000
3300 3.3 0,0033
3900 3,9 0,0039
4700 4.7 0,0047
5600 5,6 0,0056
6800 6.8 0,0068
8200 8,2 0,0082
10 000 10 0,01
12 000 12 0,012
15 000 15 0,015
18 000 18 0,018
22 000 22 0,022
27 000 27 0,027
33 000 33 0,033
39 000 39 0,039
47 000 47 0,047
56 000 56 0,056
68 000 68 0,068
82 000 82 0,082
100 000 100 0.1
120 0.12
150 0.15
180 0,18
220 0,22
270 0,27
330 033
390 0.39
470 0.47
560 0.56
680 0,68
820 0,82
1000 1
1,2
15
2
3
a
5
10
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Hanpumep, kon J2 HeW3BECTHOrO U3TOTOBUTENs KOHOEHCATOpa O3Ha-
YaeT eMkocTb 220 n® (coenageHve cTpoku J v ctonbua 2 no Tabn. 2.1.3),
B TO Bpems kak kof KS53 o3Hauaer BeNuuMHY eMKOCTW KOHeHcatopa
4700 n® durpmbl Kemet.

Tabmya 2.1.3. Kog ABy3HawHOro o603HaveHusl eMKocTy SMD-xoHgeHcaTopos

1 000 000 10 000 000

100 000
11 1 110 1100 1 000 110 000 "1 100 000 11 000 000
1.2 12 120 1200 | 12 000 | 120 000 1 200 000 12 000 000
1.3 13 130 1300 |} 13 000 | 130 000 1300 000 13 000 000
1.5 15 150 1500 | 15000 | 150 000 1500 000 15 000 000
1,6 16 160 1600 | 16 000 { 160 000 1 600 000
1.8 18 180 1800 | 18 000 { 180 000 1 800 000
2,0 20 200 2000 | 20 000 | 200 000 | 2 000 00O
22 22 220 2200 | 22000 | 220 000 2 200 000
24 24 240 2400 | 24 000 | 240 000 | 2 400 000
2,7 27 270 2700 { 27 000 | 270 00O 2700 000
3.0 30 300 3000 | 30 000 | 300 000 | 3 00O 00O
33 33 330 3300 | 33 000 | 330 000 | 3 300 00O
3.6 36 360 3600 | 36 000 | 360 000 | 3 600 000
3.9 39 390 3900 { 39 000 | 390 000 | 3 900 000
4.3 43 430 4300 | 43 000 | 430 000 | 4 300 000
4,7 47 470 4700 | 47 000 | 470 000 | 4 700 000
5.1 51 510 5100 | 51000 | 510 000 5 100 000
5.6 56 560 5600 | 56 000 | 560 000 | 5 600 000
6,2 62 620 6200 | 62 000 | 620 000 | 6 200 00O
6,8 68 680 6800 | 68 000 | 680 000 | 6 800 000
7,5 75 750 7500 | 75000 | 750000 | 7 500 DOO
8,2 82 820 8200 | 82 000 | 820000 | 8 200 000
9.1 91 910 9100 | 91000 | 910 000 9 100 000
25 25 250 2500 | 25 000 | 250 000 | 2 500 00O
35 35 350 3500 | 35000 | 350000 | 3 500 000
4,0 40 40Q 4000 | 40 000 | 400 000 | 4 00D 00O
45 45 450 4500 | 45 000 | 450000 | 4 500 000
5.0 50 500 5000 | 50 000 | 500 000 | 5 000 000
6.0 6Q 600 6000 | 60 000 | 600 000 | 6 000 OOD
7.0 70 700 7000 | 70 000 | 700 000 | 7 00O 00O
8,0 80 800 8000 { 80 000 | 800 000 | 8 000 000
9,0 90 900 9000 | 90 00D | 900 000 | 9 000 000

o B e s v
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KOHOEHCATOPbHI

Jonyckaemoe OTK/IOHEHKE eMKOCTH, Kak NPaBuyno, TaKXe yKa3biBaeT-
cf B BUpe BykeeHHOro Kopa mocie 06o3HaueHUs HOMWHANBHOM eMKOCTU
KoHgeHcatopa (cm. Tabn. 2.1.1).

3Hadenve TKE ans KOHAEHCATOPOB MOXET GbiTh oTpULaTensHbiv (0bo-
3Havaetca Bykson «M» unu «N»), nonoxutensHeiM («l» vy «P»), 6nms-
KuM K Hynio («MIM» unu «<NPO»).

Bykea «H» B ycIOBHOM 0003Ha4eHWMM IPYNMbl 03HAYAET, YTO ANA 3TUX
KoHpeHcatopos TKE He HopMupyeTcs. Cnepyiolme 3a ObykBow «H» yndpbi
YKa3blBaIOT Ha NPeaenbHO AOMYCTUMBIE M3MEHEHWA eMKOCTH B MHTepBane
pabouyix TemMnepaTtyp.

TemnepatypHbii KOIPHOULMEHT EMKOCTY UMK OTHOCUTENLHOE K3Me-
HeHMe eMKOCTI NPY M3MEHEHK TeMMNepaTypbl 0603Ha4aloT OyKBEHHbBIM KO-
nom (tabn. 2.14).

Tabnuya 2.1.4. KogupoBarmne sraverinst TKE Kepamimyecknx KOHAEeHC3TopoB

“7508 "l

S -330
-470
-750
u
(-700)
-1500
\%
(-1300)
K -2200
Y -3300

B ycnoBHoM 0603HaYeHUM KepaMUYECKUX KOHOEHCATOPOB, W3roToB-
NeHHbiX No cTaspapty MIL-C-3914, yka3biBaeTcs BonbTeMneparypHan xa-
pakTepucTvKa Kogom 13 OByx Oyke. lNepeas OykBa M3 3TOr0 Koga O3HaYaer
vHTEpBan pabourx Temnepartyp. Bropas GykBa — M3MeHeHVe eMKOCTH B WH-
TepBane Temneparyp (tabn. 2.1.5).

Pabovee HanpskeHVE MOXET YKasblBaTbCA KOHKPETHBIM 3HAYEHUEM
3TOro MapaMeTpa BbIPAKEHHLIM B BONbTAX MNW KWNOBONbTax unv BykeeH-
HuiM (LUMposriM) kogom (Tabn. 2.1.6).

Kpome OCHOBHLIX MAPAMETPOB HA KOPMyCaX KOHOEHCAaTOPOB MOXKET
yKa3sblBaTHCA faTa USrOTOBNIEHMs Kak B LudpoBoM Brpe (ABy3HauHbie umcna
Mecsua v rona), Tak ¥ B BURe koga (1abn. 2.1.7). Hekotopnie dhupMbl Npo-
CTaBnAT AATy U3rOTOBNEHUA B BUAE YEThIPEX3HAYHOIO KOLA, rae nepBbie
Age uudpsl 03Ha4aIT HOMEP Hefleny, a CepyiotmMe — age NocnepHue und-
pbi roga. OaHako nodiegHe gee yudpel MOMYT TakXe 03HaYaTb NONyrogue
(0 unn 1) ¥ NnocnegHee Ycno ropa (CM. BKNAOku Ha c. 61, 62).
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-55..+125

-55..+155

Tabmua 2.16. ByKkeeHHbI KOL] HOMMHAMLHOIO pabovero HanpsKeHns

KOHgeH(aTopos

60

Tabnuya 2.1.5. KoauposarHHOe 0603HaYeHNe M3MeHeH s eMKOCTH

(+30.-30) 10° 1/°C

(+60..-60) 10° 1/°C

(+120..-120) 10° 1/°C

(+250..-250) 10° 1/°C

+15..-15%

+22..-56%

+15..-15%

+30..-70%

+20..-20%
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KOHOEHCATOPbI

2.1.3. BETOBOE KOOQWPOBAHHE KOHOEHCATOPOB

B CBSI31 C TEM, YTO OKCHGHbBIE KOHAEHCATOPbl MMEIoT BonbLuoy Npoms-
BOLCTBEHHBIV pa3bpoC AONYCKOB, OHM TEXHONOrMHECKM BLINONHSAIOTCA NO CTaH-
faprHomy psay E6.

LIBETOBASI KOOVUPOBKA TAHTANOBDbIX KOHAQEHCATOPOB

MapkrpoBka OKCHOHO-NONYNPOBOAHMKOBbLIX TAHTANOBbLIX KOHAEHCa-
Topoe (K50-30, K50-60, K53-21) npou3BoamTca LIBETOBBIM KOLOM, 1306pa-
KEHHbIM Ha LBETHLIX BKNagkax 8, 9, 10.

QOTcHeT NOMOC HAYMHAETCA CO CTOPOHLL, MPOTUBOMONOXHOW BLIBOLAM
KOHAeHcaTopa. KaxxaoMmy LIBETY COOTBETCTBYET onpeaeneHHoe LdpoBoe 3Ha-
yenwe. MNepBoi Nonocon Mapkmpyercs pabouee HanpsikeHwe, BTOpo — aBe
Lmdpbl HOMUHANBLHOW EMKOCTH, @ TPETLEN — MHOXWUTENb. YeTBepTan nonoca
yKa3blBaeT Ha [OMNYCK, MPY HOPMUPOBAHHOKM AOMYCKE — HE MAPKUPYETCA W
OroBapuBaercs Npu NocraBke.

LIBETOBO# KO TAHTAROBbIX KOHQEHCATOPOB 3APYBEXHbIX ®UPM
MapkvpoBKa TaHTaroBbIX OKCWAHBIX KOoHAeHcaTopos (kannesnaHon cop-
Mbl) NPOV3BOAUTCS LIBETOBbIM KOLOM, MPVBEAEHHBIM Ha LIBETHOV BKNAZKE.
Pacnonoxenve aONONHUTENLHOM LIBETHOM TOYKM YKa3biBaeT Ha Norno-
XUTENbHBLIA BLIBOL KOHBEHCATOpa.

LIBETOBOW KO KEPAMUYECKNX AKCUANbHBIX KOHAEHCATOPOB

KOHKpEeTHLi COCTaB MapKMPOBO4HBIX SNeMeHTOB YCTaHaBNMBAETCA W3-
rOTOBUTENSIMM B 3aBUCMMOCTM OT rabapuTHbIX pasmepoB KOHLEHCATOPOB.
LiBeTOBasA KOQMPOBKA NPUMEHSAETCA A/ MapkKUPOBKU MWHUATIOPHBIX KOH-
[ieHcaTopoB, HoMVHarnbHoe paboyee HanpsxeHWe KOTOPbIX HE MpeBbilLaeT
63 B. MapknpoBKY HaHOCAT B BUAE LIBETHLIX TOYEK MW NOMOC.

Kax/joMy uBeTy cOOTBETCTBYET OnpepeneHHoe UnpoBoe 3HaueHMe.
MapKVpoBOYHble 3HAaKM Ha KOHOEHCATopax CABVHYTH! K OQHOMY W3 BbIBO-
LOB, OT KOTOPOro RaumHaercs orcyeT. LUnpuHa nonocsl, obosHavaroLlen Be-
nuunny TKE, penaerca NnpyMepHo B ABa pa3a borblue ppyrux.

Otnunyvie B MapkmpoBke 3apybexHbIX KOHBEHCATOPOB 3aK/II04YAETCA B
TOM, 4TO NMOCNEeSHAN MapKnpoBoyHas nonoca (osHavatowas TKE) caBuHyTa K
NPOTMBOMNONOXHOMY Kpato Kopnyca KOHLEHCATOPa, NMpuHeM paccTosHne MeX-
Ly KpaviHmm nonocamy (OT Hauana cyeTa) B ABa pasa LMpe, YeM Mexay
npenbinywmmMy (CM. UBETRYIO BKaaky 6).

Korpercaropsl ¢ Manosi sennanHon gonycka (0,1—10%) MapkupyroTcs LWwecTbio
LBETOBLIMY KOMbLaMM. [TEpBbIe TPY — YUCIEHHAR BEMMYMHA EMKOCTY B IKopapaax, HerTseproe
KOSIbLO — MHOXUTE/b, ITATOE KOMbLO — A0rycK, wectoe kombro — TKE.

KorpeHcarops! ¢ semsnHoi forycka +20% MapkupyioTca YeTbipbMA LBETOBbLIMM
konpram. [lepsbie 1683 — YNCIIEHHAA BESINYNHE EMKOCTU B IUKOGaPaaax (Tak kak HeaHavalmi

HOJIb B TRETLEM pazpsae He MapKUpPyeTca). TPeTbe KOBLO — MHOXUTESIb, YeTBEPTOE KOAbLIO —
TKE. BermmimHa fonycka (naroe kofibtjo) He MapKupyercs.
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UBETOBOW KOJ, MAEHOYHbIX KOHAEHCATOPOB

[NeHO4YHbIE BLICOKOBONLTHLIE KOHLEHCATOPLl OBbIYHO MapKMpyloTcs
umpamm (HoMUHaNbHoe 3HaqeHune) 1 byksamu (MHOXMTENb, ONYCKaeMoe
OTKIOHEHKe 1 paboyee HanpsxeHne). MapkupoBKka OCHOBHLIX MapaMETPOB
OTAenbHbBIMKU (hVpMamMy NPOU3BOAMTCS LIBETHBIMM NONIOCAMM, 3HAYEHME KO-
TOpbIX NPUBELEHO Ha UBETHOW BKNaake 7. OTtcyer noscos (Konelt) HayMHaer-
€A C NPOTUBOMNONOXHOW CTOPOHbI BHIBOBOB OT rOJIOBKM KOHLEHCATOpa.

Y KepaMmieckvx KOHOEHCATOPOB OTEHECTBEHHOTO 1 3apybexXHoro Npo-

- mn3BopcTea kaxxaow rpynne TKE COOTBETCTBYET ONpefeneHHbIN LBET KOpny-

ca unv uBetHas Metka (cM. uBeTHyto BKnagky 6). Mpuuem pasmep nepsoro
MapKMPOBOYHOTO 3Haka BaBoe Horblue pa3mepa BTOporo MapKMpoBOYHOIO
3Haka. Ecnm uper kopnyca coBnapaer € LBETOM NEPBOTO MapKMPOBOYHOFO
3HaKa, TO NepBbIli MAPKMPOBOYHBIA 3HAK HE CTaBAT.

2.1.4. CHCTEMA OBFO3HAYEHWH KOHOEHCATOPOB /1A
PAOHOTEXHHYECKHX YCTPOMCTB

CokpalleHHoe ycroBroe obo3HayeHme unn Tun KoHgeHcatopa (B co-
oreetctBuM ¢ OCT 11.074.008-78) COCTOUT M3 CrERyIOLLWX SNEMEHTOB:

'CYCTEMA OBO3HAYEHWN s

KOHAEHCATOP

E OKCUAHO-TIONYNPOBOAHUKOBBIA
53 E 30

L Homep paspabotku

Bua AnanekTpuka

\. =y

[IEPBBIN SSIEMEHT Gyxsa unu coueTanve GyKB, onpeaensiolmx Buf, KOHEHCATopa
(K — xoHfieHcatop NOCTOAHHON €MKOCTU).

BTOPOV 3JIEMEHT wvicno, oboskadaiouiee VCNONb3YeMBIM BUE AU3NEKTpUKa LNf
KOH/IEHCATOPOB NOCTOAHHON EMKOCTU. 3HAa4eHVe 3TOro 3neMeKTa Npueedexo B Tabn. 2.1.8.

TPETUI IJIEMEHT nopsnxoBeiii HOMep pa3paboTky KOHKPETHOro Tvina, B COCTaB
KOTOPOTO MOXET BXOAMTL Y BykeenHoe o6o3kavenve (Tabn. 2.1.9).

Tabmwya 2.1.9. ByxserHoe 0bo3HaveHue pexumor pabors:




KOHLOEHCATOPbBI

Tabnnya 2.1.8. Koasr knaccudpmkaups KoHAEHATOpoB

KepaMuyeckve Ha HanpaxXeHue OKCUJIHBIE TAHTANOBLIE,
Huxe 1600 B obvemonopvicrbie

KepaMu4eckvie Ha HanpsiXenve

OKCVAHO-NOAYNPOBOAHUKOBLIE
1600 B v BbiWe £ ynp £,

C DBOVIHbIM 3NeKTpUYecKriM Cnoem

KBapueBble { (vonncroper)

CTEKNAHHDbIE - Bt | BO3NnYyllHbIE

| creknokepaMuieckue . 61 | BakyyMHble

NOAVNCTUPONbHEIE, C (PONLIOBLIMY

no3Manessie
CLEK obknapkamy

| rorkonneHouHbIE C 0. | nonuctypontkbie, ¢ MeTannnan-
HEOPraHU4eckuM AU3NEKTPUKOM poBarHbIMK o6knankamu

CRIONAHbBIE MANOV MOLL HOCTY E =] ¢proponnacroBbie

| nonviatunerTepedranarHeie, C
cniopfHbie Bonbwon Mol HocTy METanAN3upoBaHHbIMU
| obknapkamu

6yMaroonbroBble Ha HanpaXeHve | { nonvsTnneHrepedranartHblie ¢
Huxe 2 kB fponeroebimy obknankamu

6ymaroonbropble Ha HanpsaXeHue

| koMbyHUpoBaHHBE
Bblwe 2 KB j B

ByMaxHbie METANMV3VIPOBAHHBIE 77 &| nonvikapborartHbe

OKCVpHbLE (BDEKTpOnMTMHECKME)

| nonunponunexoBbie
anoMuHvesHe

okcvpHbie (3nekTponuTuyeckve)
TaHTanoBsie, HUobuesbie

B nonb3oBaHum Takxe BCTpeYalOTCH KOHOEHCATopbl CTapblX TW-
NoB, B OCHOBY Knaccudmkaumm KoTopbix Opanuce pasnnyHbie npusHa-
KW: KOHCTPYKTUBHbLIE Pa3HOBMOHOCTW, TEXHOMOFMYeckMe ocobeHRoCTH,
obnactv npMMeHeHUs, 3KCyaTauMOHHbIE XapakTepucTukm U T. B. (KO —
KOHgeHcaTopbl amckosbie; KM — kepammnueckme moronutHele; KJNIC —
Kepamuuyeckme nurole, cekumoHHble; KCO — konpeHcatopsl cniogaHble
onpecosanHute; CIM — cniogsiHble repMeTU3npoBaHHble Manorabapnt-
Hbte; KB — konpeHcatopel ByMaxHblie repMeTn3npoBaHHbe, 130nu-
poBaHHsle; MBI'Y — metannobymaxHbie, repMeTM3npoBaHHbIE, YacToT-
Hbte; KSF — KOHBEeHCaropbl 3neKTpoONUTUYECKME, repMeTU3pPOBaHHbIE;
3TO — 3nekTponuTUyeckue, TaHTanoeble, 06bLEMHO-NopUCTLIE).
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MNonHoe ycnoBHoOe obo3HayeHme coctout u3 COKpaLleHHOoro obo3Ha-
HeHNA U 3Ha4YeHWA OCHOBHBLIX NAPAMETPOB U XapaKTepuCTviK, HEO6XO,!1I/|MbIX
ANs 3aKka3da n 3anucn B KOHCprKTOpCKOI;l BOKyMeHTaLnW.

CWCTEMA OBO3HAYEHMI wiscscrs

: K75-10 B § OMO0.484.865TY
- L  Yexuwn ycnoeua
Kop TKE
Honyck
HomuHanbHaa eMKoCTh
Pabouee HanpaxeHne
. oy

[TEPBBIVE SFIEMEHT (6yxser v umghpsi) 0603HaqvaeT N KoHpaeHcatopa (oM. Bhllte
CcOKpallieHHoe yCnoBHoe 0603Hauervie).

pTOPOﬁ INIEMEHT (uneppst M byxebi) 0603Hau2ET HanpaXkeHue, NPY KOTOPOM KOK-
JeHcaTop MoxeT paboTark B 3anaHHbIX YCNOBUSX U e[VHVLY V3MepeHus.

TPETUN STIEMEHT (uneppsi v 6yxebi) 0603HAHAET HOMUHANBHYIO EMKOCTh KOHAEH-
catopa Y eAnHULY V3MepeHus.

YETBEPTBIN SFIEMEHT (ungppsi) 06o3HaqaeT fonyckaeMoe OTKIOHEHEe eMKOCTU OT
HOMMHana.

[19Thil I/IEMEHT (6yxsa) o603HaqaeT TeMneparypHeiit Ko3hdOULKERT emMkocTy LR
KOHEHCATOPOB C NMHENHOWN 3aBMCUMOCTBIO €MKOCTM OT Temnepatypht U OTHOCUTENkHOe
V3MeHeHue eMKOCTU NpU U3MeHeHUU TeMNepaTypel.

LUECTOM SJIEMEHT npepycMaTpyBaeT TeXHUMECKWE YCNOBUA W BUL NPUEMKU.

3a pybexom OTCYTCTBYET MEXroCy[apcYBeHHasi CUCTEMa YCIIOBHOTO
0603HaveHMs KOHAEHCATOPOB (CTaHRAPTM30BaKHas ), NO3TOMyY KaXkaon dup-
MOW OHa YCTaHABNVBAETCH CAMOCTOSTENbHO.

OcHoeHas, Hanbonee yacto npyMeHsemas Basosas cucrema ycnoe-
HOTO OBO3HAYEeHUs! KOHMEHCATOPOB COCTOMUT M3 BOCHbMMW 3NIEMEHTOB.

 CHCTEMA OBO3HAYEHMI - twmcuons

Kop knacca
S St Kop ynakoexu
Kof, nonycTMMOro HartpakeHus
Koa TKE no EIA
Koa p pa Kopnyca
Kop ponycxa

Koa HoMuHana
Cepun (TMﬂ))

TTEPEBIA STIEMEHT (6ykBbi) obo3naqaeT BUA {cepuio) KoHaeHcaTopa.
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KOHOEHCATOPSI

JInA KOHOEHCAaTOpOB KOMMEPHECKOrO M NPOMBILLNEHHOIO MUCNOMHE-
HWS KOOWPOBaHWE CEPWM YCTAaHABNMBAIOTCH U3FOTOBMTENAMY, @ AN KOH-
LEHCATOPOB CMELVANbHOTO HA3HAYEHVS ~ CUMBOTbY, YCTAHOBNEHHBIE CTaH-
napramm MIL (tabn. 2.1.10).

Tabmya 2.1.70. Kogs! cepusi fis KOHAEHCATOPOB CNeLNanbHOro Ha3HaverHms,

MIL-C-39003

MIL-C-39022 MIL-C-55365
MIL-C-11015 MIL-C-49137
MIL-C-83421

ﬂ LM 4 sl
BTOPOU INTEMEHT (unghpbi) 0603HaHAET KOAVPOBAHHOE 3HAYEHUE HOMVHANLHOM
EeMKOCTY KoHaeHcaTopa (CMOTpu NpuBeaeHHyIo paHee Tabn. 2.1.2).

Tabmya.2.1.11. ByxBeHHoe 0b603HaYeHNe TeMIEpPATypHOro Ko3dduumnenra

Kepamuyeckmx KoHgercaropos (8C, Philips)

P100+30 1 KpacHell + (PUONETOBBIA
NPO+30 1 HYepHbIN
N150+30 1 OpaHXeBbIv
N750+120 1 roneToBLIN
N1500+500 1 OpaHXeBbIN + OpaHXeBbI
+150...-1500 1 6e3 uBeTa
+10% (-30..4+85°C) 2 XKeNnTbiin
-58% ... +22% (-55..+85°C) 2 rony6oi
-82% ... +22% (-10..+85°C) 2 3eneHbin

TPETUF /IEMEHT (6yxBa) ob03HaqaeT 4ONyCKaeMoe OTKIIOHEHIUE emkoCTH (cm. Tabn. 211).
YETBEPTHIV 3/TEMERT (unghpsi 1 byxea) obosHaqaeT rabapyiibie pasMepsl KOHOEHCATOpa.

Tabmya 2.1.12. byxseHHoe 0603HaYeHNE TPy KOHAEHCATOPOB € HEMMHEHHON

3ABUCHMOCTHIO

L
-

|

-

L.
—
£
—
-




ITIABA 2

[IATHIN SSIEMEHT (6ykBb1) 0603HauaeT TeMNepaTypHYIo XapakTepucTuky no EIA (cm.
Tabn.2.1.11). KoHaeHcaTopbl € HENVHENHOW 3aBUCUMOCTBIO EMKOCTU OT TEMNepaTypht KNaccu-
(ULMPOBaHL Ha 16 rpynn U VMeloT KOAKPOBKY, YKasakHyo B (Tabn. 2.1.12).

LUECTOM I/IEMEHT (6yxBa) 0603Ha4a€T MakcUManbHoe HanpsXeHue, NPy KOTOPOM
KOHAEeHCaTop MoxeT paboTatk B 3apanHbix ycnoeuax (Tabn. 2.1.13).

Tabmmya 2.1.13. BykBeHHO-UNhpoBOs Kog 0b603HaYeHmss HOMUHAIbHOIO
HanpsXeHus PazInyHbimMy GHpMamu

4001 (G)
6RO (5R5)/(0J) 6301 (1)
6 (14) 1002 (A) (010)
1 A 1202 (B)
B 7 1602 (Q)
2002 (D)
C 8 (E) (1E)/A 2502 (E) (X) (025)
3! _{(1G) 3502 (V) (035)
D 9 (F) B (1H) 5002 RS (T) A (050)
6302 (A) D
£ 0 (H) @ 1003 1 B (B) E/Q
B D 2003 2 c(Q
E 4003 4 £
F D (L) 5003 (E)
6003 F
; E(N) 1004 1KO
H2 2004 2KO
H3 G 3004 3KO0
H5 5004 5KO0

CEALMOM SFIEMEHT (6yxebi) 0bo3HauaeT BUf, ynakoBKM (KaXAbA WUIroToBUTENb
ycTaHaBnvBaeT cBouv obo3HaueHun, obbMHO — pOCCHINBIO, HA MNACTUKOBON N ByMaxHowM
nente 8 606vHe, kKapTOHHas YNW NNacTMKoBas KOpobka).

BOCHMOU 3JIEMEHT (6yxBbi) 0b03Ha4aeT Koz Kacca visrotoenenvs (AP — knacc 1,
SP — knacc 2).
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KOHHOEHCATOPb/

Ins SMD-konpieHcaTopos cuctema 0bo3HaueHnn HEMHOTO OTNNYAET-
cs, nobaBnsAIOTC AONONHUTENbHBIE KNacCUMKaUMoHHbe TpeboBanns n or-
cyTcTByer 0Bo3HaqeHne cepun. [ins npuimepa paccmorpmM Bonee nogpob-
HYlO cucteMy obosHaveHnn pupmbr AVX.

CUCTEMA OBO3HAYEHUI wwesoor . AVX

A Koa Ha3Hay

Kon ynakoBku
I NMokpbiTue BLIBOA OB
Ko napexuoctu
Kop aonycka
Kop HomuHana
BHUA AnanekTpuka
LonycTtuMoe HanpsxeHue
L Kop pasmepa Kopnyca)

08050 5 | Cf103}FKFAJTE?2

TIEPBBIV SFIEMEHT (unghpei) o6o3nauaeT kop rabapumHoro pasmepa SMD-koxpeHca-
Topa (npunoxexve 8).

BTOPOU INIEMEHT (ungppa sum ByxBa) 0603na4aeT MakCUMankHOe Hanpsbkenve,
npy KOTOPOM KOHAEHCaTop MoXeT pabotaTb B 3afaKHbiX yCnoBusx (Tabn. 2.1.14).

Tabnuya 2.1.14. byxseHHO-LHPPOBOA KOf 0603HAYEH N HOMUHAIBEHOIoO

Hanpsxenns gupmer AVX

TPETUM SJIEMEHT (6yxpa) o603HauaeT TUN AUSNEKTPUKA C onpepenekHbiM TKE
(Tabn. 2.1.15).

1B/COG
2Ci/X7R
2F4/Y5V

SL

YETBEPTHIA INIEMEHT (ymnpps;) 0603Ha4aeT KOQVPOBAHHOE 3HAYEHME HOMUHANL-
HOM €MKOCTM KoHaeHcatopa (Tabn. 2.1.2).
FIATHIN FIEMEHT (Byxsa) oboanaqaeT AONYCTMMOE OTKNOHEHe eMKocTY (Tabn, 21.16).

69



IJIABA 2

Tabmya 2.1.76. ByKBeHHb1 KOR ROMYCTUMOro OTKIIOHEHNSI eMKOCTH KOHAeHCATOPOB

pupmpr AVX

T

IB/(COG) "
2C1/(X7R)
2F4/(Y5V)

LUECTOM S/IEMEHT (6yKkBa) 0603HauaeT cneludurHeckuin Kop Unu HactoTy OTKasoB
(tabn. 21.17).

Tabmya 2.1.77. Crieyngpmyeckne Koasi pypmer AVX

= e T S : e x i b
o e ‘ K .

KOMMep4eckoe mncnon

vcrnonHenvie no ESA

vcnonkekvie no BS910 vcnonHekve no CECC

CEABMOM IIEMEHT (6yxBa) o6o3HauaeT matepuvan NOKPLITUA BLIBOROB
(1abn. 2.1.18).

Tabmya 2.1.18. KogvpoBartoe 0bo3HaYeHne MaTepmana MnoKpsITUA BbIBOAOB

pupmer AVX

a

God 99,99%
NickelBarrier/Sn60% /Pb40%
Nickel 99,99%
Nickel/Sn96% /Ag4%

pd/Ag
Nickel/Ag/Au

BOCHMOM S/IEMEHT (6ykea smi yungpa) obosHauaeT Bup ynakosku (1abn. 21.19).

Tabmya 2.1.19. KoguposarHHoe 0603Ha4eHme BUAA yrIakoBKy gypmsl AVX

MNAcTUKOBas NeHTa Ha BobuHe auameTpom 7 plonMoB
OyMaxHan neHTa Ha 606une auameTpoM 13 JOAMOB
POCChINEIO BachenbHan ynakoBka

Boree noppobHo BMObI MAPKMPOBOK KOHAEHCATOPOB Pa3NNYHbLIX (PUPM-
W3rOTOBUTENEN NPUBEAEHBI B CNPABOHHOM Nocobum cepum «PeMoHT> Bbin. 39
(c. 205-218) «Pe3ncTopbt, KOHBEHCATOPLI, NPMMoK, (niocei».
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KOHOEHCATOPbI

2.2. KOHOEHCATOPBI IIEPEMEHHBIE

MNo npUHLUMNY M3MEHEHNS HOMMHANA eMKOCTW KOHAEHCATOpbl MOryT
BbITb NOCTOIHHBLIMK (C (PUKCUPOBAHHLIM HOMWHANOM EMKOCTW) N NepeMeH-
HbiMW. [epeMeHHbie NOACTPOEYHbIE KOHOEHCATOPL! AONYCKAIOT U3MEHeHne
EMKOCTI, KaK NpaBuno, npy Nepuoanyeckon i pasoBoin perynmpoeke ar-
napatypbl (HacTpovika KOHTYpOB). PerynnpoBOuHbIE KOHAEHCATOPLE fONYC-
KaloT M3MEeHEeHNEe eMKOCTM B NpoLiecce (PyHKUMOHMPOBaHus annapartypst (pa-
LVIONPUEMHBIX Y paSMonepeRaloLnx TpakTos).

Tabmya 2.2.1. l{seroBas MapkupoBKa v napametTpsi (TZVX2, TZV02)

NPO 300 (2) CBETIIO-3eNeHbIN

6,0 NPO £300 (Z) 500 CBETNO-3eNeHbiy + MapkUpoBKa
10,0 NPO +300 (2) 500 CBETNO-3eNeHbiv + MapKVUpoBKa
20,0 N750 £500 (R) 500 KOPU4HEB bl

s wea

KOPWMHEBbIV

6,0 NPO+300 (Z) 500 rony6om
10,0 N750+500 (R) 500 Genbii

20,0 N1200+500 (P) 300 _KpacHbIA
30 N1200+500 (P) 300 3eneHbI

Tabnnya 2.2.3. L{perosas mMapkuposka n napametpsi (TZBX4 — monolithic plate)

25 NPO+300 (Z) 300 yepHbIA + MapkUpoBKa
50 N750+300 (R) 300 YepHLIY + MapKUpoBKa

2.2.1. MAPKHPOBKA NEPEMEHHBIX KOHOEHCATOPOB
IIBETHBIM KoIjoM

KOHKpeTHbIN coCTaB 1t LIBET MapKWPOBOYHBLIX 3NIEMEHTOBR YCTaHaBNw-
Baetcs hMpMamum B 3aBUCYIMOCTM OT rabapuTHbLIX pa3MepoB KOHOERCATOPOB
(tabn. 221 — 2.2.6). ObLINHO LBETOBLIM KOBOM MapKUpYIOT NOACTPOEYHbIE
(TpuMMepht) ManorabaputHbie n SMD-KOHAEHCATOPH, M30BpaXxeHue KoTo-
pbiX NpeacraBneHo Ha UBETHLIX BKnagkax 11, 12.
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TaEnMua 2.2.4. l{peToBas MapKMPOBKa M NapameTpbl (TZBX4 smgle plate)

T T, -
NPO +300 (Z) 300 KopVHHeabM
NPO 300 (2) 500 rony6on
NPO +300 (Z) 500 Genbiit
N750 +500 (R) 500 KPacHbIR
N1200 +500 (P) 300 3eMeHbin
N1200 +500 (P) 300 XenTbi

NPO %300 (Z) opaHXeBbli
90 N750 £300 (R) 300 YepHbil + MapkUpoBKa
120 N750 +300 (R) 300 YepHbIn
1203 - single plate)
NPO :t300 (Z) 300 YepHbIN
NPO +300 (7) 500 ronybon
NPO +300 (Z) 500 ronybown
NPO +300 (7) 500 ronybon
N200 200 (N) 500 Genwin
N450 3300 (T) 500 Benui
N450 2300 (T) 500 PO30BHLI
N750 +500 (R) 500 KpaCcHbIN
N750 +500 (R) 500 3eneHbHA
N1200 +500 (P) 300 XKenTbin
N1200 +500 (P) 300 KOPUNHEBHI

2.2.2. BYKBEHHO-IITH<PPOBAA MAPKHPOBKA
ITAPAMETPOB

Ha kopnycax nepemeHHbIX NOACTPOEYHbIX W PETYNINPOBOYHBIX KOHAEH-
caTopoB HaHocKTCA Tun (cepus), HOMUHAMbHAA EMKOCTb U €e OTKIIOHEHWEe
(vHorma kof Oats! M3FOTOBNEHMA). LS NOACTPOEHHBIX MEPEMEHHDBIX KOHOEH-
CaTOPOB, €CAN HE NO3BOMAIOT Pa3MEPbI, TUMN HA KOPMYCE HE YKa3biBAETCS.

JIns MapkupOBKN ManorabapuTHbIX NEPEMEHHbIX KOHLEHCATOPOB MC-
NOMb3YEeTCA KOAMPOBaHHOE 0B03HA4EHME OTAENbHLIX NaPaMETPOB.
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KOHOEHCATOPBI

B 3aBUCUMOCTV OT TOFO, B KaKOW LM MOXET UCMONb3OBATLCR KOH-
LEHCATOP, K HEMY MPeObABAAIOTC pasHble TpeGosanys. NoaToMy Ha OpHU 1
TE € TUMbl KOHLEHCATOPOB HEKOTOPLIE CNEUMPMHECKUE NapaMEeTpPbl MOTYT
VMETb pa3nuuHble 3HaueHus (oHM OBbIMHO OroBapuBAIOTCH B COMPOBOAW-
TERLHON AOKYMEHTALMK).

2.2.3. CHCTEMA OBO3HAYEHHI

3a pybexxom enuHON CUCTEMBI YCIIOBHOMO OOO3HAYEHWST KOHBEHCATO-
pOB Het. Kaxaas (pypMa CaMOCTOATENbHO YCTaHABNMBAET NpueMnemMyio ang
ceba aictemy oboaHaqeHus. [lanee paccMoTpeHbl Ntlb OCHOBHBIE, Hanbornee
4aCTO NPUMEHAEMBIE KOFbI 3apyDeXHbIX NEpEMEHHBIX KOHEEHCATOPOB.

Ba3oBas cucTema ycnoBHOFO 0603Ha4YeHNs TPUMMEPOB (hupMbl Murata

COCTOUT N3 LUECTN SNEMEHTOB.

10 ¥ T0O i

— =1 == -}

1

Bua ynakoBxu
HasnaveHune
KoHcTpykiy
MakcumanbHasn eMKocTb, D
Kon TKE
Cepun (vun,
N -

TIEPBBIVT JTEMEHT (6yxBbr m ymeppsi) cbosHavaer cepuio koHaeHcaropa (umdpa
06o3Ha4aeT pasmep B MM, CO CTOPOHBL! BLIBOAOB).

BTOPOU 3JTEMEHT (6yxBa) 0bo3HAYAET TemMNepaTypHLIN KOIMMULIMEHT EMKOCTH.

TPETMIES 3JTEVIEHT (Lisrghpsi) 0B03HaHaET MakCMMABHYIO eMKOCTL B NWkohapaaax.

YETBEPTbI 3/IEMEHT (6yxsa) 0603HzaeT BUL| KOHCTPYKTMEHOrO vcnonHerus (Tabn. 227).

Tabnmua 2.2.7. BHAb! KOHCTPYKTUBHOIO MCMIOHEHNA

T Ommcome voncpykm i
BHIBOABI PACTIONOXEHBI CHU3Y U 3aBePHYTHI BHYTPb, ANA MOHTAXa Ha Me4aTHbe
NpoBOAHWKYK (CTaTOp CBEPXY NPOBOAHVKOE)
BbIBOAB! PACTIONOXEHBI B NPOTUBOMNONOXKHBLIE CTOPOHDI, A1 MOHTAXA HA NeYaTHble
NpoBoaHUKY (CTaTop CBEpPXY NMPOBOLHUKOB)
BHIBOALI PACNONOXKEHBLI [1NA MOHTAXa B OTBEPCTUA Me4aTHbiX NPOBOAHMKOB (CTaTop
CBEPXY NPOBOOHWKOB)
BBEIBOAB! PACTIONOXEHBI [N1A MOHTAXA B OTBEPCTMS MeYaTHLIX NpOBOAHWKOB (cratop
1of NPOBOAHUKAMM)

BbIBOAbI PACNONOXEHS! B NPOTUBONONOXHbIE CTOPOHL, AN MOHTaXa Ha NeYaTHbie
NpoBOAHUKM (CTAaTop MOA NPOBOAHWKAMIA)
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TIATHI ITIEMEHT (ymdpbi) 0603Ha4aeT CneliManm3aLmvio perynyupoBoHHON Npopesn
(110 — cTanpaprHan, 310 — kpecroobpasHan).
LUECTOM 3JIEMEHT (6yxibi v Lpshpsi) obosHataeT By ynakoeky (Tabn. 2.2.8).

Tabnnuya 2.2.8. Byl ynaKosku

A K R

T onmameypeomn

e )

2000 wT. ynakosaHbl Ha neHte, 6obuHa auamerpom 180 MM

v 8000 wT. ynakosaHb! Ha neHTe, 6obuHa pprameTpoM 330 MM

P

TS | 500 LWT. yNaKoBaHbl B kopobke

A cncTema ycnoBHoro 0bo3HaueHNsa NOLACTPOSNHBIX KOHAEHCATOPOR B
TRIMCAP Toi xe chmpmMbl Murata cocTouT 13 AT SNeMEHTOB.

_CUCTEMA QBO3HAYEHMI pushss

R 200 f m 60100 f

P

Bug ynakoBku
CTunb EbIBOACE
Koa HomuHana

Koa TKE
Moaene (TMH)/

N

TIEPBbIA SAEMEHT
obo3Hajaer pasMep B MM).
BTOPOH IJTEMEHT (6yx83) 0608HavaeT TeMNepatypHbitt KO3(hGULIMEHT eMKOCTH,
TPETVIV STTEMEHT (Linghppi) 0B03HaNAIOT MAKCIMANBHYIO eMKOCTb B NUKOhapagiax.
YETBEPTbIN 3JIEMENT (Byxsa) obo3Hauaet CTunb sbBOAOS (Tabn. 2.2.9).

¥ ynehpbi) 0bosnavaot cepuio koHpeHcatopa (uwdpa

Tabmya 2.2.9. Crunp BIBOQOB

v KoncrpyKTVBROr ncnorviewws wopos  © |

BbIBOObl BEpTUKASbHbIE, NPAMBIE, HANPABEHbI BHU3

BbIBOObI BEPTUKaNbHbIE, U30rHYThl U HanpasneHbl BHU3

BbIBOObL! BEPTUKANbHBIE, NPAMBIE, HANPABNEHE BBEPX

BbIBOAb! BEPTUKANMBHBIE, U3OTHYThl U HaMPaBNEHbl BBEPX

BbIBOAbI NOBEPHYTH Ha 90 rpanycos

HOpPMarnbHOe pacnonoxXeHue sLIBOOOB

TITbIA STIEMEHT (6yxsp! H yndpst) oboznakalor Bug ynakoskv (1abn, 2.210).
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KOHOEHCATOPb/

Tabrmya 2.2.10. Buge! yraKosxkn

T T o Ry T
.. .. - Onucanne ynakosku

no 500/1000 wr. ynakoBaHbl pOCCHINkIo

ynakoeaHbl B «Mara3uHel» no 80 wT.

ynakoBaHbl Ha neHte no 1000 wr.

MNonHoe ycnoBHoe 0B03HAYEHNE MEPEMEHHBIX KOHLAEHCATOPOB B COOT-
seTcTBMM ¢ OCT 11.074.008-78 n TOCT 11076-69 coctout M3 COKPaLLEHHOTO
0D03HAYEHMA W 3HAYEHWS OCHOBHBIX MAPAMETROB U XaPaKTEPWCTUK, HEODXO-
AMMbIX [1NA 33Ka3a Y 3an1cn B KOHCTPYKTOPCKOM BOKYMEHTaLUMW.

'CMCTEMA OBO3HAYEHMI svmemmiioraenss

' ,
| Kny | 40 | 10/495 §£10% § B [ OMO..
l

¥ 4 i & TexHu4eckue yCNoBrA
Ncnonw (BUA puanexTpuKa)
L Bonyck

Auana3soH uamMeHeHus eMKocTH, N
DonycTumMoe HanpshkeHue

: Twi
\ L
TIEPBB IV JJIEMEHT (6yx8s1 11 umgbpsi) 0603Ha4aeT cokpawieHHoe 0603HaYeHe BUAA
KOHOeHcaTopa (cM. Tabn. 2.2.11).

Tabnnya 2.2.11. O6o3HaveHne BHAA NEPEMEHHBIX KOHAEHCATOPOB

A0 Kon 5B | By R AL Y Brademme Sy | S A R ey
KT1 KOHOEHCATOPHLI NOACTPOeYHbLIE, BAKYyMHbIe
KT2 KOHAEHCATOPbI FIOACTPOEYHbIE, C BO3AYLUWHBIM AV3NEKTPUKOM
KT3 KOHJIEHCATOPLI NOACTPOEYHbIR, € ra3000Pa3HBIM AVINEKTPUKOM
KT4 KOHIEHCATOpLI NOACTPOEYHbIe, C TBepAbiM OM3NEKTPUKOM
K1 KOHAEHCATOpb! NepeMeHHbIE, BaKyyMHbIe
KMN2 KOHIEHCATOPbI MepeMeHHbI, € BO3AYLUHBIM [UNEKTPUKOM
Kn3 KOHLEHCATOPH! NepeMeHHbie, C ra3000pasHBIM AU3NEKTPUKOM
KN4 KOHAEHCATOPbI NepeMEHHBIE, € TBEPAbLIM AU3NEKTPUKOM

BTOPOWV SJIEMEHT (unghpe) obosnaqaet pabouee HanpsxeHve.

TPETUA SJTEMEHT (ungbper wepes Apobis) 0bo3Ha4AET HOMUHAN MUHUMANBHOW U
MaKCUManbHOW €MKOCTel B NUKohapanax.

YETBEPTHIV IJIEMEHT (undgppst) obo3vayaeT aonyck.

TIIT6 I STIEMEHT (6yxaa) obo3HayaeT BUL VCNONHEHWS MAK TN OUBNEKTPYKA.

LUECTOM SAIEMEHT 0603HaqaeT ADKYMEHT Ha NoCTaBky.

B nonb3oBaHum Takxe BCT] PeHaoTCas KOHOEHCATOPD! CTapblX TVUNOB, B OCHOBY
KNnacamKaLmm KOTOpbix Opanich pasnmiHblie NPU3HAKIM: KOHCTPYKTHMBHBIE Pa3HO-
BWOHOCTY, TeXHOonormyeckne 0OCOBEHHOCT w, obnaciu NpnMeHeHns, 3KCnnyaraun-
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I7IABA 2

OHHble XapakTepucviki m T. . (KINK — KoHOeHCaTopb! NOACTpoeYHbie Kepammec-
Kue).

2.3. HABOPBbI KOHOEHCATOPOB

IpynnmpoBaHue B 00HOM OBLLEM MUHUATIOPHOM KOPMYCe HECKOMb-
KNX OTAENbHBIX KOHAEHCATOPOB M COEAVHEHWE MX MEXay cOBOM B pa3nmy-
Hbl@ CXEMbI CNOCODCTBYET YNMOTHEHWI0 MOHTaxa. Takme HABopbl KOHOEH-
CaTOPOB MOMYHNV LUMPOKOE UCTIONb3OBAHWE B PAAMO3NEKTPOHHON arnaparype.

2.3.1. BYKBEHHO-IIH<PPOBAA MAPKHPOBKA
ITAPAMETPOB

JlononHUTENbHBIE NAPaMETPbI M XAPaKTEPUCTUKY, MPMCYLLIME TOMBKO 3TUM BU-
[aM KOMMOHEHTOB, OTPaXaloTes Mo MapKMPOBKe. EAVHOM aucTeMbI HA 0B03HA4eHS
KOHLEHCATOPHbIX COOPOK MOKa HE CyLLECTBYET. FI03TOMY KaxKabi NPoV3BoAUTENb YC-
TAHOBWN CBOIO CMCTeMY OBO3HA4EHWIA 1 MPKVPOBKI. ECTIM MO3BOMRIOT pasMephbl, Ha
~ Kopnyca chopok 1 HaboPOoB KOHAEHCATOPOB HAHOCUTCA TUIM, KOMMHECTBO KOHOEHCATO-
POB WPHCXEMA BKIIOHEHIAS, BENMHMHA EMKOCTY (€071 PasHbie HOMUHaB! eMKOCTH, TO
0603Haqa|01's§qepe3 1pobb), BOMYCK W AaTa Bbinycka (oM. BKNaaky Ha € 77).

2.3.2. CHGTEMA OEO3HAYEHHIT

py 3aka3e onA NPOEKTMPOBAHUA N V3FOTOBNEHUSA pa3fNNuHbIX U3fe-
nvn oupma Murata npegnaraer cnefyioulyio cucTemMy ObBO3HAYEHWI KOH-
LEeHCaTopHbIX COopOK:

CUCTEMA OBO3HAYEHUA wwmimmecon  MURKA

i b "
| CGSD | 4 X103iM R ‘

" , ¥ e > e

Npeaenbto gonycrumMoe

HanpaxeHue

Kog TKC

Koa ponycka
Kop HomuHana
SnexTprueckan koHPpUrypauun
KonuuecTso KoHaeHcaTOpoB

\ - Cepun ('mn))

TIEPBBIV 2/TEIVIEHT (Byxabi) oboavatiaet cepmio (Mofiens) chopkia KOHOEHCATOPOB.

BTOPOU SJIEMEHT (uneppa) obo3Havaet KoNMHeCTBo KOHOEHCATOPoB B Kopnyce.

TPETUIT SJIEMEHT (6yx83) 0603Ha4aeT 3NEKTPUNECKYIO CXeMy COenMHEHMUI.

YETBEPTHIN IJIEMEHT (unghpsi) 0603HAYAET KOL HOMUHANBLHOM emkocTy (nepeuie
ABe UWidphl — YKUCNO, TPETbA — KONUYECTBO Hynewn).
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MAPKWUPOBKA KOHOEHCATOPHBLIX CEOPOK

)

(

’ Kog cepum (CGSD) )
- f C E 4 KonuyectBo
' KOHOEHCATOpPOB
M Honyck
— HoMMHanbLHaA eMKOCTL
56 Jara Bbinycka
Kop npomssoaurtens )
—————=" Koa cepum 3
E 0114 } Cepuna
7 HoMuHansHasi eMKOCTL
M 8 Konu4ecrBo KoHAeHcaTopoB
Jonyck
56 Hata Bbinycka
Koa npoussogutens y,
N
I 103 HoMmuHansHast eMKOCTh
~—— Kon npousBogurens
Y M & Donyck
Marepuan auanexTpuka
B | PaGouee HanpskeHue
—
X )
“ ~ Pabouee HanpskeHue
12,2 MF} HomHHanbLHast eMKOCTh
O6wWuit oTpULaTENbHLIN
- BbIBOA, y
4
ALC Tvn KOHAEHCATOPHOM
cOOpKMU
106 HoMuHanbHas eMKOCThL
w/
: .
| X 102 HomuHanbHaA eMKOCTL
———=="_ Tyn , cepum CNTL
M R I Kop pabouero HanpsXeHus
Hdonyck
G 21 Kopn narbi naroroBneHus
3HaK M3roToBMTENA J
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TI9Tb I IJIEMEHRT (6yx8a) o603nauaeT KOf, OTKNOHEHWA eMKoCTU No EIA.

LUECTON INEMEHT (6yxsa) ofbosHauaeT TeMnepaTypHblit KOSGMUUMEHT eMKOCTM No EIA

CEABMOM SJIEMEHT (unghpsr) 06o3HaNaeT MakCUManbHoe NocTosHHoe pabotee
HanpsxeHue.

BOCBLMOU SJIEMEHT (6yxsa 1 Lngdpsi) oboaHauaeT BUL, ynakosky (T21 — Ha nexTe).

HeaHauvTensHele omnuums B cucreMe 0603HaqeHUIN KOHOEHCATOPHbIX
cbopok (c BLIBOAAMW B OBVH PSa) UMEoTC] y upMbl Vitramon:

CUCTEMA OBO3HAYUEHUI woumciomecsos:  VITRAMON

SIp 10 BA § 101 S A

‘ [—_._. PaGouee HanpskeHne

fonyck no EIA
EMKocTh no EIA°
AN3nexTRUK
KonuvectBo koHaeHCaTOpoB
Cepws (Tun)
. b/

TIEPBBIN 3/IEMEHT (6yxBb1) 0bo3Haqaet cepyio (Mofenb) KOHAEHCATOPHON cBopKU.
BTOPOV SJIEMEHT (ynppa) obo3HaqaeT KonuieCTBO KOHOEHCaTopoB B KOpRyce.
TPETUE SJTEMENT (6yx8a) obosvauaet Matepuan avanextpuka (tabn. 2.3.1).

Tabmya 2.3.1. Koguposatme marepmana AM31€KTPHKa

2 s S LY

C HenwHeltHoM 3aBucuMocTbio NPO  §ZU| ¢ HenvHeitHoi 3aBrcMocTbio Z5U

e

€ HenvHenHoN 3aeucumocTbio X7R £ | ¢ HenuHeiHoi 3aBMcMoCTbIO Y5V

YETBEPTLIN JIEMEHT (umgbpsr) 0603HauaeT Kop HOMUHANEHOR eMkocTk (nepeble
hBe umbpkl — HUCIIOo, TPETbA ~ KONUYECTBO Hynen).

TI5ITbIA STIEMENT (6yx8a) obozHauaet ko ponycka no EIA (cm. Tabn. 2.1.1).

LLECTOU 3/IEMEHT (6yxBa) obo3Ha-aet nocrosHHoe pabodee Hanpsixeme (rabn. 23.2).

Tabmwya 2.3.2. Koamposarme pabovero HanpsxeHns

 FKon | pabokee fidh Pabioyee vanpmxerve | Kon |  Pabouse wanpw
S % 258 A 50/63 B 100 B

2.4. OCOBEHHOCTM NMPUMEHEHWS KOHIOEHCATOPOB

Mpy pabote C BLICOKOBONMbTHLIMY KOHAEHCATOpaMN HeoBXO[MMO
YuMTbIBATH ABReHWE abcopbumm snekTpuyeckmx 3apsanos B AV3NEKTPUKE,
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KOHOEHCATOPHI

obycnaenueaioien HenonHyio otaayy sHeprum (o1 3 Ao 5%) npu GbicT-
poM  paspsge KOHAEHCATopa Ha Harpy3ky. 9TO ONACHO AN XU3HW.

Y HEKOTOpbIX CIIOASHBIX W KepaMUHYEeCKMX KOHAEHCATOPOB MOXeT
VIMETb MECTO TaK Ha3biBaeMOe MEpLAHME, T. €. CAMONPON3BONMBHOE CKAYKO-
0bpazHoe n3meHeHne eMkocTy (BO3pacTaioLee C YBENMHEHNEM HaMpsxXe-
HUR). ITO ABNEHME MOXET CKA3bIBATLCA HA CTabMNbHOCTY paboTsl annapa-
Typbl (B 0COBEHHOCT M3AMEPUTENLHON). FIpUMEeHeHNE TakMx KOHLEHCATO-
pOB B KauecTBe 0Opa3LOBHIX HEAONYCTUMO.

IKcnnyaraums Npu Manbix Hanpsxenusax (Mexee 1 B) ysenuumBaer
HECTabMNBHOCTL CONPOTUBIEHNA N3ONALMM HEKOTOPLIX TUMNOB NAKOMNEHOY-
HbIX, METANMOMNEHOYHBIX W OBHOCNOMHBIX METaNNOBYMaXHbIX KOHAEHCa-
TOPOB, @ TAKXXe BO3PACTAET TAHIEHC YFNa NOTepb 13-3a 0Opa3oBaHUA OKUC-
HOW MneHKW. Ho npy BKIIOYEHMM YKa3aHHBIX KOHLEHCATOPOB NOL, Harpsxe-
Hve bonee 10 B nx napameTpb NpakTMHeCcKy BOCCTAHABAMBAIOTCA.

INpy BLIBOPE OKCUAHOTO (3NEKTPONUTUHECKOr0) KOHOEHCATOPa [NA CXEM
Y34 1 6nokoB nutaHms, KPOME HOMUHAMBHOW €ro eMKoCTK, HeobXxoanmo
yumTHIBaTH pabouee HanpaxeHue. TOK YTeuKM He [OMKeH NpeBbitlaTts [oNyc-
TMMYyio BennumHy (0,1 MA /1 Mk(). HegonycTiMa Takke nogaqa HanpsxkeHvs
obpatHor nonspHocTw. MpK 3KcnnyaraumMm OKCUAHBIX KOHAEHCATOpOB MpW
Marblx HAMPSXKEHWAX HEODXOAVMO yUMTHIBATE HANMYME Yy HUX COBCTBEHHOM
anexkTpoasmxylien cinbl (34C) go 1 B, KoTopas COBNaAaeT ¢ NOAAPHOCTLIO
KoHaeHcatopa. Takke HabniofaeTcs N3IMEHEHWE NONAPHOCTY OKCUBHBIX KOH-
JIEHCATOPOB C TEYEHWEM BPEMEHW. TaHTanoBble KOHOEHCATOpbl Tnna K52-2,
K52-5, 9TO ¢ HoMMHanbHbIM Hanpsi>xeHrem Gonee 15 B npu BCTpeiHOM BKITO-
YeHUM FONycKaloT paboty B Lensx NepeMeHHOro Toka ¢ Yactoton go 20 ki
npy aMpnMTyge Hanpsxxenvs He bonee 3 B.

Kepamuueckme HY koHgeHcartops! (rpynnet «H» no TKE) npymeHsioT B
KayecTBe LUYHTUPYIOLIMX, BNOKNPOBOYHBIX, (hMNbTPOBbLIX, @ TAKXKE ANS CBA3M
MeXay KackafiaMW Ha HWU3KOW 4acToTe.

[Lns coxpaHeHMa HACTPOMKY KOMeBaTernbHbIX KOHTYPOB Npy paboTe B win-
POKOM MHTEPBANE TeMMneparyp HEOOXOAVMO NCMOMb30BaTb NOCTE0BATENLHOE U
napannenbHoe COeANHEHME KOHLEHCATOPOB, y KOTOpbiX TKE NMEIoT pasHbie 3Ha-
kv, bnarogaps 4emMy Mpy M3MEHEHUN TeMMepaTypbl YaCToTa HACTPOVIKM TAaKOTo
TEPMOKOMIMEHCMPOBAHHOTO KOHTYPa OCTAHETCH NPAKTUHECKN HEWM3MEHHON,

Kak 1 niobble NPOBOLHUKY, KOHAEHCATOPbI 0ONafaloT HEKOTOPON MHIYK-
TMBHOCTLI0. OHa Tem Borbiue, yem Bonbiue pasmepb! 0BknazioK KoHaeHcaTopa m
BHYTPEHHWX COEANHUTENbHBIX MPOBOLHWKOB, YeM AJIMHHEE W TOHBLUE €ro BbIBO-
JAbl. Ha npakTvke ans obecneyeHns paboTsl B LUIMPOKOM AMana3oHe Hactor 6no-
KMPOBOHHBIX KOHAEHCATOPOR, Y KOTOPbIX 0OKIaOKV BLINONHEHB! B BUAE [UIMHHBIX
NEHT 13 (POSIbIN, CBEPHYTLIX BMECTE C AVBIEKTPUKOM B PYNIOH KPYFNON MM MHOW
(popMbl, NapannensHO TakoMy BymaxkHoMy (Vv OKAMEHOMY) KOHEEHCATOPY MoA-
KIIOHAIOT KepamMmyeckuin (Mnm CoAsHOM) HeBOSBLLIOM EMKOCTY.
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3. MHAVKTUBHBIE M3OENMUA

KaTtywkmn MHAYKTMBHOCTM NO3BOMAIOT CO3AABATh MArHUTHOE Nosie Npr
NPOXOX,AEHVM TOKa HePEe3 HMX UMK 3aNacaTb INEKTPUHECKYIO SHEPIMIO B Mar-
HUTHOM None. B Lensx NepemMeHHOro Toka KaTyllkv W gpocceny BepyT cebs
KaK pPeaKTMBHbIE PE3NCTOPbI, CONPOTUBEHNE KOTOPbIX PAcTeT C yBeNnMyeHn-
€M YacToTsl. [pyMeHeHne cepaeqHnKa NPUBOLAUT K YBENMHEHWIO MHOYKTUB-
HOCTW KaTyllkuy, @ € APYron CTOPOHbI AAET BO3MOXHOCTH NETKO W MpoCTO
M3MEHATb ee MHELYKTUBHOCTb B ONpefeneHHbix npepenax. OcHoBHOE npume-
HEHMEe KaTYWeK MHAYKTMBHOCTU — Pa3NINyHbIE CenekTvBHbIe LUEMV W Crna-
XUBAIOLWE (PUNLTPLL.

3.1. JPOCCENHU BBICOKOYACTOTHBIE

Lpoccens (or Hem. dros — coxpatyars) ABARETCH PeaKTUBHBIM COMPo-
TUBIIEHMEM, BEIIMYMHA KOTOPOIo 38BUCUT OT MHAYKTUBHOCTY M 43CTOTb]
TPOXOARLYErO TOKA.

Jpoccenm (Kak pasHOBUMEHOCTU KATYLIEK MHAYKTUBHOCTW), BKIO4an B
3NEKTPUHECKYIO LeMNb, UCNONb3YIOT SNA PA3OeNeHns NN OrPaHNHeHNs CUr-
HarnoB PazfAMuHbIX YacToT, ANA NORABNEHVN NEPEMEHHOV COCTABRAIOWEN B
LeNK NOCTOAHHOTO TOKA.

Jlpocceni crnaxmnBaiowmx (pubTPOB OBbINHO BEINONHAOTCA C MarHn-
TONPOBOAOM U3 TpaHCPOPMATOPHOM cTany (Npum YacToTe NePeMEHHOFO TOKA
[0 5 kly). Aina Yactor nepemeHHOro Toka bonee 20 Ty fpoccent BeINOAHS-
101Cs Ha LL-0bpa3Hbix, KOMbLEBbIX N OPOHEBbIX MAarHUTONPOBOAAX N3 Nep-
Manos, eppura n anbcugpepa.

3.1.1. OCHOBHBIE ITAPAMETPbHI

DREKTpUHECKME XapakTepuCTMKN KaTyliky ONPEAEensiorca KOHCTPYK-
umen, cBONCTBAMM Matepmana MarHUTOMNPOBOLA, €ro (hopMon M 4ncC-
NOM BWTKOB.

CBOMCTBO Karyluky 0Bpa3oBbiBaTh MAarHUTHO-CUIIOBBIE IMHN BOKPYT
cebs Npy NPOXOXOEHWUM TOKA YEPE3 ee BUTKM Ha3blBAETC MHAYKTUBHOC-
ThI0. 3HaueHne 3TON BeNMYMHLI 0B03HAYAETCA HA APOCCENE UMM YKA3bIBAET-
€A B HOPMaTUBHOIN [OKYMEHTALMWN W ABNAETCH NCXOOHBIM AnA OTCHETa OT-
KNOHEHWI, namepsetca B redpy (MH), munnurenpy (1 MIH = 103 TH), MUK-
poreHpy (1 MkH = 10°° fH) 1 HadoreHpw (1 HIK = 10° H). B GbiToBON
Pafvo3ReKTPOHHOM annapaTtype NMPUMEHSIOT KaTyLKW C MHEYKIMBHOCTbIO OT
LIONE MUKPOFEHpY A0 eamunL, FeHpyt (1 MIH = 103 TH; 1 mkH = 106 TH).

Jonyctmoe OTKNOHEHWE WHAYKTUBHOCTU 33aBUCUT OT TEXHOMO-
fUN M3FOTOBMEHWS.
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‘ TemneparypHbii ko3t duumeHr nHaykrmsHoctn (TKW) xapakre-
PV3YET OTHOCUTENLHOE M3MEHEHNE 3HAYERNA NHEYKTUBHOCTW NPY N3MEHe-
HUM TeMnepaTypebl OKPYXaioLlen Cpefbl. 3aBUCUT OT KOHCTPYKUMW KaTyLUKW
U NPYMEHSEMOFO CEPLEHHUKA.

BaXkHbIM MapamMeTpoM, XapaKTepM3yioWM KaveCTBO KaTylUeK, BNAETCS
POGPOTHOCTD, YNCIIEHHO PaBHas OTHOLUEHWNIO MHIYKTMBHOIO COMPOTUBAEHNS Nne-
PEMEHHOMY TOKY BaHHow (pabouern) Hactotb! K COMPOTUBMEHWIO NOCTOAHHOMY
TOKy (COMPOTMBAEHMIO MOTEPDb, KOTOPOE OMPENEeNseTcs NapaMmeTpammn obMoToN-
HOTO NpoBofa). JLOOPOTHOCTb KaTyLLKW BAMSET HA OOLLYI0 LOBPOTHOCTL KOHTYpPA.

CobcTBEeHHAA eMKOCTb  KaTyluKM CKNAAbIBAETCH U3 MEXBUTKOBBLIX
eMKocTen 0bMoTKW. NOCKONbKY 3Ta EMKOCTb SBASETCH NAPa3uTHOM, KaTyLLIKK
W OpOCCeNnU MpW M3rOTOBAEHUW CTPEMSATCS fenatb C MUHUMANbHOW COb-
CTBEHHOW eMKOCTbIO.

3.1.2. IBETOBAA H KOOQOBAA MAPKHPOBKA
BBICOKOYACTOTHBIX APOCCEJIENM

MapKMpoOBKa BbICOKOHACTOTHBIX APOCCENEN OCYLECTBSETCA NyTem
HaHECEHWA Ha KOPMYC OCHOBHbIX NapaMeTPoB. PaHee Npy MapKMpPOBKE ra-
pameTpoB 0COBOMO 3HAYEHUA COKPALLEHUSM HE NPMAABanM, Tak Kak W3ro-
TaBAMBaEMble LPOCCENN UMENWN 3HA4UTENbHbIE pa3Mepb. C M3MeHeHWeMm
TEXHOMOFUM M YMEHbLUEHWNEM FabapUTOB PagMO3NEKTPOHHLIX KOMMOHEH-
TOB NOSIBUNACh HEODXOAVMOCTb B YMNOTHEHWMM N COKPALIEHUW MHPOPMa-
LUWKY, HAHOCUMOW Ha KOpNYC.

OBbINHO ANS BLICOKOHACTOTHLIX APOCCENEN HOMUHAMBHOE 3HA4YEHUE
VHAOYKTMBHOCTM KOAMPYETCH Umdpamy, a8 AONYCKAEMOE OTKIIOREHME OT yKa-
3aHHOrO HOMMHana — Bykeamu (cM. BKNaaky Ha c. 82). 3a pybexom npyme-
HAIOTCA Pa3NNYHbIE BUObI KOAMPOBaHWS. B OAHOM Crydae MapKmpyeTcs He-
MOCPELCTBERHO B MMKporeHpy (MKIH, uH) — TONbKO BEAMYMHA MHAYKTMBHO-
CTn. B gpyroM nepebie ABe Unpbl YKa3biBAOT HA 3HAYEHWE NHOYKTUBHOCTI
B Mukporenpu (MklH, pH), @ nocneaHss — KOAMHECTBO HyMen. Jlonyck yka-
3blBaeTCA Cneayioulen 3a undpamm bykson. Mpu pgonycke, pasHom 20%,
6ykBa He yKa3biBaetcs. Ecm BenmumMHa MHBYKTMBHOCTU MeHblue 10 MuKpo-
reHpy, T0 OykBa «R» BLIMOMHAET pOfib LECATWMHHOM 3anaTol. MOXEeT cra-
BUTbCH BykBa «N» BMECTO AECATUYHON 3aMATON, €U BENNHMHA UHAYKTUB-
HOCTW MeHblie 1 HaHOreHpW.

LipeToBas MapkmpoBka (CM. LIBETHYIO BKNAEKY 14) HaHOCKUTCA Ha Kop-
Nyc KaTylKn MHBYKTVBHOCTM B BUAE TPEX-YETbIpeX KOMEL, UMW TOYEK, B CO-
OTBETCTBUYM € pekoMenfaumnamy MK (MexxayHapoaHOwM 3neKTpoTeXHUYeC-
KOWM KOMMCCUK). LiBeTHbie Kombua OBbIMHO CABUMHYTHI K NEBOV CTOPOHE, U
KOnbLO, 0bo3HAYAIoLLEe NEPBYIO UMDPY HOMMHANA, MOXET BbiTh LUMPE, YeM
ocTanbHble. lepBbie fBE UBETHbIE METKM YKa3blBAIOT HA 3HAYEHWNE HOMMU-
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UVHAYKTUBHbBIE N3E/TNSA

HanNbHOM VHLAYKTMBHOCTY B MUKPOTEHPY, TPETbA METKA ONPEAenieT MHOXU-
Tenb, a yetseptas — gonyck. MNpu gonycke, pasHoM 20%, Mapxmpoaxa BbI-
fnonHseTca Tpems nonocamu (Toukamm).

3.1.3. IBETOBAA ¥ KOQOBAA MAPKHPOBKA
BBICOKOYYACTOTHbBIX KATYIUEK HHOYKTHBHOCTMH

C nossneHvem B obuxofie y HaCENeHU] HeROPOrMX MOLenen pa-
OVONPUEMHMKOB 1 MarHuTon Manou3BeCTHbIX KMTaWCKUX 1M KOPEMCKUX
dupmM, a Takxe m3BeCTHBIX Gupm Sony, Panasonic, Aiwa, Sharp npuxo-
OUTCA CTankueartbca C HeoOXOOAMMOCTBIO WX pemMoHTa. HemcnpasHocTb
KOHTYPHbIX KaTylLeK RBNAETCA OQHOW U3 HacTbiX MPUNVH BBIXOAA M3 CTPOS
papuonpuemHoro Tpakia. OObIMHO MOTOMHBIE M3RENWSA KPYNHBIM Npo-
V3BOAMTENAM annaparypbl NOCTABNKIOTCH PrpMamMn-CryTHUKAMM Unv cne-
LManmM3npoBaHHbIMK NPOV3BOANTENAMN (8 ocHoBHOM 3710 pupMbl Toko,
Symita, Kyocera).

ByKBeHHO- LM poBOM KOA Ha BOKy 3KkpaHa yKa3blBaeT Ha NapameTpsl
KOHTYpa IGO0 KOHCTPYKTUBHBIE Pa3mepsbl.

LlBeToBas MapKUpPOBKa KaTylueK KOHTYPOB pafvonpUeMHBIX YCTPOCTB
(BbICOKOYACTOTHBIX KaTylleK MHOYKTMBHOCTI) HAHOCUTCA Ha BEPXHIOK HacTb
(pepputoBon Hawky (CM. LBETHYIO BKNagky 15).

Ha oreuectBeHHbIX Katylukax uHaykmeHoctu (KWM) Hanocutes Tpex-
3HAYHOE YMCMO MNOPRLKOBOro HoMepa paspaborku.

3.1.4. CHCTEMA OFO3HAYEHHN

B oCHOBY ycnoBHblx 0603HaYeHWI KaTylwek WHAYKTMBHOCTEN No-
noxeH ByKBeHHO-LMGPOBOW KOA, KOTOPbIM 0BO3HAYAI0T TR, 3HAYEHWA
OCHOBHbIX NapameTpos (HOMWHanNbHas BeNUHYMHAa WHOYKTUBHOCTH,
DonycK), KOHCTPYKTUBHOE WCMOSIHEHWE W BuA yNakoBKu. B nocnepHee
BpeMs Halla NPOMbIWNEHHOCTb OCBOWMNA BbINYCK CTAHAAPTHBIX KaTyluek
¢ Henepectpaunsaemon (KUIN) un nepecrpaveaemon (KUM) nHpoyKTmBHO-

CTbiO.

CUCTEMA OBO3HAUYEHUI s S8 BHOCT

XeO.H77.023 1Y l—L_
TexHuyeckue ycnoBus

i o ¥ BUA NPUEMKH
l Honycx

HomukansHas MHAYKTMBHOCT:
MaxcumanbHbiit Tox, A
Karywka MHAYKTHBHOCT® HenepecTRauBaeMan
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I7IABA 3

TIEPBBINA SSIEMEHT (6yxBb1) 0603HauaeT BUA KaTylukm VHOYKTUBHOCTI.

BTOPOW SJIEMEHT (ungppsi) obozHauaer MakcMmanbHo FONYCTUMBIA TOK
(B amnepax).

TPETUI SJIEMEHT (umgpps! 1 6yxesr) 0603HAYaeT HOMMHAMNbHYIO MHOYKTUBHOCTb
KaTyLUKN N €AMHNLY M3MEPEHMS. ,

YETBEPTbIN S/IEMEHT (undpei) o6oaHavaer Aonyckaemoe OTKIIOHEHUEe MHOYKTUB-
HOCTW OT HOMMHANA.,

AATbI IJIEMEHT NPpeAYCMaTpMBaeT TeXHNYECKNe YCNOBUA 1 BUL, NPUEMKM.

W3-3a Maneix pasmepos SMD-katywiku uHpyKiueHoctu (gpocceny)
MapKMpyIoTCa Tpex3HauHbiM KopoM. Mepeble ABE UM(PLI 03HAYAIOT BeNUuU-
HY UHAYKTUBHOCTM B MUKPOTeHpW, @ TPETbS — KOSIMHECTBO Hyfen.

MURATA

CHUCTEMA OBO3HAYEHUI  senpesiccrs

Lo G 21!" RIOEKEOI

YnakoBka
AononuurenbHLIN Homep
Donyck
Homuuanesan MHAYKTUBHOC TS
Xapakrepuenka
PasMep
Crpyrrypa
o YU mrayKTHBHOC T

TIEPBbIV IJIEMEHT (6ykepi) o603Hauaer supn (cepnio) SMD-MHAYKTMBHOCTY
rpmbl Murata.

BTOPOM SNEMEHT (6yxsa) obosnayaer hopmy UnM CTPYKTYpY KaTyLUEK UHLYKTMB-
Hoctn (1abn. 3.11).

Tabmya 3.1.1. CTpykTypa rnokpsirms

€

nneHo4yHoe

€ NOKPbLITUEM

6e3 nokpbitus MOHOMUTHOE

N30NNPOBaHHOe

TPETUIA SNIEMEHT (yngppsr) obo3navaer rabaputHbie paameps KaTyLKy MHOYKTUB-
HocTn (Tabn. 3.1.2).

Tabmuya 3.1.2. MapKkuposxa pasmepa

; 32x16

{ 32025 2,0x1,25 (15)
i 45x32 32x35

] 5.7x50 6,3 x6,3

84




UHAYKTUBHbIE UIE/TNA

YETBEPTHIM IJIEMEHT (6yx8a) 0503Ha4aET XapakTepncTMKy KaTyluky MHOYKTMBHO-
crv (1abn. 31.3).

Tabmsya 3.1.3. XapaKkTepscTiKa KaTyiieK MHAYKTHBHOCTH

Karywka apoccens

TIATBIN JJTEMEHT (unghpbr v 6yxaa) 0603Ha4aeT KOAMPOBAHHOE 3HAYEHNE HOMM-
HaNbHOWM MHAYKTWBHOCTW.

LUECTOM S/IEMEHT (6yxsa) o603HaqaeT [onycKaemoe OTKOHEHVE MHOYKTMBHOCTM
OT yka3aHHOro HommHana (tabn. 3.14).

Tabmua 3.1.4. [lonyckaeMoe OTK/IOHEHHE MHAYKTUBHOCTH OT YKa3aHHOro
HOMMHANa

¥ | +20%

CEQBMO SJIEMEHT (uneppst) 0603Havaer no6aBOYHbIA HOMEP.
BOCBMOM INIEMEHT (6yxsa u ungpa) 0603Ha4aeT BUA YNaKOBKW (Kaxabiii usro-
TOBUTESb YCTAHABMMBAET CBOYV 0bo3HaYeHys, obbivHo T1 — Ha MacTVKOBOY Mk ByMaXHol
sneire B 60bure, BI — HaCkINbIo B K3PTOHHOY W NAACTUKOBON Kopobke).

3.2. IMHMH 3ANEPYKM KAHAJIA SAPKOCTH

Nunun 3agepxkm {J13) BLINONHRIOTCA U3 INEMEHTOB C pacnpeneneH-
HbIMM NapamMetpamy (MHOYKTVBHOCTY U €MKOCTW) M NpencrasnsioT cobol
MHOrO3BeHHbI (PUNbTP HU3KMX HaCTOT.

CurHan, Hecylymiz i opMaLmio o ysete obbekTa usobpaxeHus, ABns-
€TC CABUHYTbIM OTHOCUTENBHO CUFHanNa, Hecylero nHhopMaLmio O €Fo SpPKo-
CTu. 3710 0ByCnoBneHo pasHuLEer NONOCk! NPONYCKaHUA KaHANOB LBETHOCTA 1
Apkocw. [o3toMy iNs KoMNeHcaL My 3anasnbiBaHns LBETOPa3HOCTHBIX CUFHA-
noB B Aekoaupylowwmx yctponcteax (6rokax UBETHOCTM) OTHOCUTENBHO APKO-
CTHOrO CurHana NPUMEHAIOTCA NHUK 3agepXxkn. na cornacosanmsa 3 co
CTOPOHB! BXOLA W BbIXOAA NPUMEHSIOT PE3NCTOPbI C aKTUBHBLIM CONPOTMBRE-
HWEM, paBHbIM BONHOBOMY. MapkupoBKa NHWIA 3afiepXXku M30BpakKeHa Ha
Bknagke {cm. ¢. 102). OcHosHble Napamerpbl npyeeaeHb! B Tabn. 3.2.1.
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IJIABA 3

Tabmya 3.2.1. OCHOBHbIE NaPaMeTPsl TMHHE 330€PXXKH

J'I3Ll-0,7-1500 O,i0,00S 5, 1500i10% 0,7 8
N34-0,33/1000 0,33+0,05 6 1000-£10% 0,8 +1 5
J138-11/0,33/1000 | 0,33+0,05 6 1000-£10% 0.8 +1 8
J1339C-0.33/1000 | 0,33+0,05 6 1000:£10% 0,8 +1 5
J13C-0,7 /1500 0,7+0,05 55 1500::10% 0,8 *1 5
J138M-0,37-900 0,27+10% 6 900:£10% 2 2 5
JN13AM-0,47-1150 | 0,47+10% 6 1150:£10% 2 2 5

3.2.1. CHCTEMA MAPKHPOBKHM M O503HAYEHHN

B cooTBeTCTBUM € AeNCTBYIOUIEN HOPMATHMBHO-TEXHUHECKOW [OKYMEH-
Tauuel B OCHOBY YCNOBHBIX ODO3HaYeHWIN NMHUI 3afiep>kex nonoxeH Oyk-
BEHHO-LPOBOI KOA, KOTOPEIM 0B03HaYAIOT TUN, 3Ha4YeHUs OCHOBHBIX Na-
pamMetpos (BenuimHa 3apepXKky, BOMHOBOE CONPOTMBIIEHWE), KOHCTPYKTVB-
HOE VMCNONHEHNE 1 BMA YNaKOBKW.

CHCTEMA OBO3HAYEHIN

013 | 1000 'nnrzoseooaw&——\__
Texuu4ecKne yoloBus

v ¥ BUR NPpHeMKH
[ BonHosoe conpomBanenue, Om

BpemMs 3aaepmKxm, MKC
Bug 3apepru

TIEPBBIV] SJIEMEHT (6yxebi) 0603Haqaet By (Tvn) mmmn 3anepxkn (tabn. 3.22).

Tabmuya 3.2.2. Paauu¢pom(a BHOB IMHMIT 33 [EPIKKH

TIMHNA 330ePXKY APKOCTHas

IinKna 3a0epXXKn APKOCTHOTO CMrHana

TIMHWA 330ePKKN SPKOCTHaRA ManorabapurHas

BTOPO# JIEMEHT (umghpsi) 0603Ha4aeT Bpems 3anepxKy B MAKDOCEKYHAAX.

TPETUH S/TIEMEHT (umgpppi) 0603Ha4YaeT BONHOBOE CONPOTVBIEHVME B OMax
(mnsa 139 v N32C).

YETBEPTBIN S/IEMEHT NpenycMaTpUBaET TEXHUIECKME YCIOBMA 1 BUAL NPUEMKN.
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UHAYKTUBHbIE N3 OE/TNSA

3.3. TPAHC®OPMATOPBI

TDAHCHOPMATOP — 3NEKTPOMAIHUTHOE YCTPOVICTBO, MMEIOUIEE HE MEHb~
wie AByX MHAYKTUBHO CBA33HHBIX OOMOTOK u MPERHAIHAYEHHOE A/IA
riepenavwi IHeprim rocPenCTBOM INIEKTPOMArHUTHOM UHZYKUM.

W3rotaenvBaemMble NPOMBILLNEHHOCTBIO 1 pa3inyHbIMY (PUpMaMy TpaHc-
dopMaropbl HACHUTHIBAKOT [ECATKW ThICAY BULOB W TMNOPa3MEPOR, Konvye-
CTBEHHBIE 11 Ka4eCTBEHHbIE XaPaKTepUCTUKY KOTOPBIX NOATBEPXKAAIOTCA TEXHM-
Yeckumu ycnosuamu. TpanHcdopmMartop B 3aBUCVMOCTIA OT BapuaHTa BKIIOHe-
HYS 11 0BNacTV NPUMEHEHV] MOXET UMETb Pa3Hble Ha3BaHWA.

Y aBTOTpchqupmaTopda nepenaya 3neKTpuHecKon 3Heprim ocylie-
CTENAETCA KOMBUHMPOBAHHBIM NyTeM (3NeKTPOMarHUTHO-3NeKTPUNECKUM),
TaK KaK OHW HE WMEIOT rafibBaHNueckon pa3Ba3ki oOMOTOK.

B ncTouHMKax anekTponuTaHms, re HeobxoaMMo obecneyeHe rasbBaHm-
HeCKoV PasBs3ky Liene 1nv M3MeHeHve yPOBHS HanPsxXeHNs, NPYMEHSIOTCS TPaHC-
popmMaTopb! HaNPRXEHVA. B CxeMax 3aumThbl LIMPOKO UCTONb3YIOTCA TpaHchopMma-
TOpPbl TOKa, ABNAIOLLMECH NaTHMKAMM YPOBHS TOKa.

yHMQJM LpoBaHHbLIE aHOOHbIE

yHMqDMLLVI POBaHHble HaKanbHbie

yHHUOULUMPOBaHHbIE aHOAHO-HAKaNbHbIE

ANA NMTaHnA NoNynpPoBOAHNKOBLIX ﬂpMGOPOB

cornacywoume

NMARYNbCHbIE

CUrHanbHbIE BLIXOAHbIE

TpaHchopMaTopsl 8 3aBUCUMOCTI OT Ha3HAYeHUR Pa3NUYAIOTCR KOH-
CTPYKUMEN 1 MaTepManioM MarHUTonpoBoAa.

B 3aBUCMMOCTM OT Ha3HauveHns TpaHcopMaTopa B Ka4ecTse marepva-
na MarHuTonNPOBOLA NPMMEHSETCA NEKTPOTEXHUYECKas CTanb, NnepManoi (xe-
NE30HVIKENeBbie CMMaBLl, NEMVPOBAHHLIE XPOMOM, MOAMBOEHOM, KPEMHUEM,
Mefbio 1 APYIMMW NPUcakamMu), MarHuToMarkme (epputbt (HUKENb-LUHKO-
Bble 1 MapraHLeBo-LUVHKOBbIe CNyiaBbl) Y aMOPGHBIE MAarHWUTHLIE CraBbl.

Marnutonposog TpaHcchopMaropa MOXeT ObiTh COCTOALMM U3 He-
cKonbKux Aetanen (B 3ToM cnyyae oBMoTKa MOXET BbiTb M3roTOBNEHa OT-
DenbHO OT MarHUTONPOBOLA, YTO NPERNONTUTENBHO C TEXHONOMMYECKOMN TOY-
KV 3pEHWA) unn BBINONHEH HepasbeMHbIM (B BUAE Konbua).

87




IIABA 3

3.3.1. OCHOBHBIE ITAPAMETPBI

OCHOBHBIMY NapamMeTpamu, KOTOpbie YHUTBIBAIOTCA Mpy Boibope TpaHc-
OpMaToOpPOB ANs 3aMeHbl MPY PEMOHTE, ABNRIOTCA: HOMUHaNbHan (Makcu-
MarnbHas) MOLHOCTb, HANPRXXeHUS 1 TOK Harpy3ku, paboyvas yactora, (op-
Ma 1 rabapurHble pa3mepsl Kopryca.

PaGouas yacrora TpaHchopMaTopa — OfWH 13 Havboree BaxHbIX napa-
METPOB, ONPELENAIOLLMX OCHOBHbIE XapaKTepMCTVKK 1 0bnacTb npruMeHeHus. TpaHc-
chopmaTopsl MOryT BbITe MOHVKEHHOM HacToThl (MeHee S0 1), NPOMBILLNEHHOMN
vacrorbt (50 T), noBbilLeHHOM NPoMbILLNeHHoRM Yactorsl (400, 1000, 2000 Tw),
NoBbILLEHHOM YacTotel (0o 10 000 ) v Beicokon vacTotl (Cebiwe 10 000 ).

MNpn 13roToBREHMM TPAHCPOPMATOPOB, PAaBHO Kak M APYrX Paguorex-
HUHECKUX V3OENI, NPEOLRENFIOTCA TpeBoBaHUA K DEMCTBUIO KOMMNIEKCHDBIX KA~
MaTUHeCcKMX, MEXaHKHeckmx, Bronoriecknx n Apyrvx Bo3aencrByiowmx dax-
TOPOB. 37O OTPAXAETCA B BUHE KNMMATUHECKOro ucnondeHus (cm. 1abn. 3.3.2).

Tabnmya 3.3.2. BHAbI KIMMAaTHYECKMX MCTONIHEHMET

€ YMEPEHHbBIM KJIMMaTOM

C YMEPEHHbIM U XONOAHBIM KiIMMaToM

C BNaXXHbIM TPOMNMUHECKMM KIIMMATOM

C CYyXnMm TponnveckMM KNMMaTom

C CYXMM 1 BNI2XKHBIM TPONMHECKNM KIIMMATOM

Ansa BCeX, KPpOMe € OHeEHb XONOOHLIM KAUMAaTOM

C YMEPEHHO-X0N0ANbIM MOPCKUM KAUMaToOM

C TpONUYECKMM MOPCKUM KAMMATOM

C YMEPEHHO-X0NO0LHbIM N TPONUHECKMM MOPCKMM KITMMaToOM

Ha CyLU€ N Ha MOpe, KpoMe C CHeHb XONOHbBIM KITMMaToM

3.3.2. CHCTEMA MAPKHPOBKXY ¥ OF03HAYEHHH

B COOTBETCTBUM C AeRCTBYIOLIEN HOPMATUBHO-TEXHUHECKOW [1OKY-
MEHTaLMeN B OCHOBY YCIOBHBIX 0BO3HauYeHMI CMNOBBIX TpaHcopMaro-
pos nonoxeR BykBEHHO-UMPPOBOIN KOR, KOTOPbIM 0603Ha4alT TMnN, 3Ha-
YEHUs OCHOBHBIX Napamerpos (BenuvumHa MOWLHOCTM) BenuuWHa nep-
BUYHOTO W BTOPUYHOIO HanpsiXeHW 1 KOHCTPYKTUBHBIE OCOBEHHOCTI.
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UVHOYKTUBHBIE NIQETVSA

' CYCTEMA OBO3HAYEHNIA v smmns

AX4.704.049 TY
Texwusiecane yCroBHA

. W BUR NPUEMItA
KOHCTPYKTMBHAN OCOBRHHOC T
NopaakoabEt Homep paipaborku
MoHOCTh TRaHchopmaTopa, Br
Thanchopmatop cuioBoR

TTEPBBIVT JJIEMEHT (6ykBb1) o603HauaeT TpaHChopMaTop CUNOBOWM.

BTOPOM MIEMEHT (unghpei) 0603Ha4aeT BIOPVHHYIO MOLHOCTL TpaHCopMaropa B BaTax.

TPETUY SJIEMEHT (umgppa) (HeobszaternsHbii 3nement) 0bo3HaqaeT nopsaKoBbin
Homep paspaborku.

YETBEPTBIM SJIEMEHT (6yxBa) (HeobsizarenbHbii yiemeHT) 0b03Haqaer KoHCTpyK-
TMBHbIe 0CoBeHHOCTU.

TIATHIA 3/IEMEHT npenycMaTpyMBaeT TEXHUYECKME YCIIOBUS M BUL, NPUEMK.

[ins NoBBILLEHNA HAaLEXXHOCTW, SIKOHOMUYHOCTW, CHWKeHna rabapw-
TOB M Macchl B COBPEMEHHbIX TENEBM3OPaX NPUMEHRIOT UMNYNbCHLIE NC-
TOMHUKW NWMTaHWA. BMECTO TpaaMLIMOHHOrO CUIoBOro TpaHcdopMartopa y
HUX NPUMEHEH MMNYNbCHbIN.

'CUCTEMA OBO3HAYEHMIA weoms

WMeOUTIO23TY E TexHuueckme yCroams

W BUA NpHeMKn
Sl T NopRakoBLEt HoMmep paipatorku
Tunomuuan
Bup (TpatcdopMaTop NMMTAHNUA MMNYNbCHLIK)

TIEPBbIVI /IEMEHT (6yxeb1) 0603HaqaeT BUA MMNYNIbCHOMO Tparcopmaropa (1abn. 33.3).

Tabrmuya 3.3.3. Bugb! MMIIYIsCHbIX TpaHcopmMaTopos

S Rmm e [ e T S i racppata I

TpaHhopMaTop NMUTaHUs UMY NbCHBIA

| paHcdopmarop mancrabaputHbim cornacyowmin

| | rpancthopMatop NMTanMs BLIXORHOMN

BTOPO# S/TEMEHT (undpsl) 0603Ha4aeT TUROHOMUHAN.
TPETUH JIEMEHT (usghppi) 0603Ha4aeT NOPARKOBLIA HOMEp pa3paboTkn.
YETBEPTBIH S/IEMEHT npenycMatpuBaeT TeXHUNECKUE YCNOBMA U BUE, NPUEMKN.
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I7TIABA 3

TpaHcgopMaTopbl BbIXOAHbIE CUrHanbHble, CTPpoyHoK passeprku (TBC)
npeaHasHayeHbl ANs COrNacoBaHMA BLIXOOHbIX KaCKafioB CTPOYHOW Pa3BepTKY
€O CTPOYHBIMY OTKNOHAIOWMMK Katylikamu. TBC BuipabarbiBalor MMMynbChbl
BBLICOKOFO Hanpsi>XXeHWs, KOTopble MCNOMb3YIOTCR ANS NUTAHWA BTOPOro aHoaa
kmHeckona (nocne Buinpamnenvs). TpaHcopMaTopsl, MER fONOHUTENbHbIE
0OMOTKW, BbIPabaTHIBAIOT MMNYNbCH ANS LENeW AONONHUTENbHBIX Perynupo-
Bok (APY, ANY 1 ®) v rawetrns obparHoro xoga nyyeir No CTpokam. B Heko-
Topbix TMnax TBC mMeloTcs 0BMOTKW, C KOTOPBIX Hanpsi>kKeHUs MOQAoTes Ha
Hakanbl KMHECKONa Wiy namn BbICOKOBONbTHOrO BbINPAMUTENS.

bonee wmpokoe npyMeHeHve B TeleBM3OPax M MOHWUTOPaX Hawnu
[voAHO-KackafHble TpaHcopmMaTopbl CTPOYHOM pa3BepTky, KoTopble 3aMe-
HaoT TBC 11 BICOKOBONBTHBIN YMHOXUTENb, obneryas 7eéM CambIM TEXHOTO-
MM4HOCTL COOPKW 1 peMoHTa.

Texnuuecke yCNosus
W BU, NPHEMKY

paspatoTku
Ans 48eTHLIX TeNesn3opos
Cxema BLIXORHOIO KACKana
3Hayesse yina OTKROHEHKS KUHECKORA
B [TRERCHOPMATOR BHIXOAHOM, CYIRMHOA PAIBEPTIH)

TIEPBBIN SJIEMEHT (6yxBbi) 0603Ha4aeT BUE UMNYNILCHOFO CTPONHOFO TPaHC(op-
matopa (1abn. 3.3.4).

Tabmmua 3.3.4. Buap! TpaHchopmMaTropoB CTPOYHO pPa3BePTKM

TPaHCHOPMATOP BLIXOAHON CUIHANBHEIN, CTPOYHOW Pa3BePTKN

TpanchopmaTop BMOAHO-KACKaAHEIA, CTPOYHOW pa3BepTkn

| TparchopmaTop AMOAHBIN, CTPOHHON pa3sepTkm

BTOPOWM S/TEMEHT (unghpsi) 0603Ha4aET 3HAUEHMA YINOB OTKAOHEHNS fy4a KMHEC-
KONa, B rpapycax.

TPETUV SJIEMEHT (6yxesi) 0603Ha4aeT CXeMy BLIXOAHOrO Kackafa CTPOYHOM pas-
Beptku (1 — namnosas, M — nonynpoBOAHVKOBaA).

YETBEPTBIH ISIEMEHT (6yxsa «lf») 0603Ha4aeT npuMeHeHVe B TENeBU30paX  LBET-
Horo 1306paskeHus. 5

TISTHIA SNIEMEHT (ymghpei) 0603HauaeT NOpAAKOBLIA HOMEP NOCNEAOBATeNIbHOCTH
paspaborkn.

LU/ECTOU Z/TEMEHT npenycMaTpyBaeT TEXHUNECKME YCIOBMSA N BYA, NpUeMKU.
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UHAOYKTUBHBIE U3AETNSA

i

Tabmmya 3.3.5. OcobeHHOCTH MPHUMEHEHMS BbIXOAHDIX CTPOYHBIX TPAHCHOPMATOPOB

GC55 | TTI05A KLI106 8IKIB
351K 26,
ocroa | em3c | emac wnn fgﬂ"gg:
S3/1K26
oc7ona [ TTemeA | o KLI106 167K16
oc7ona | emac | emac wn 2011K66
oC7ona | TTemA| o KLI106 161KIE
OC-90M3 | TT905A | 1309 STE200AD | 2371KG6
OC90nd | TT906A | KIZ06A | STE200A® | 31MK4E
OC1I0AM | 6M36C | 6n20n 02 61IKIB
ocnom | eraac | emzon BT18-02 GINKIE
OC-TIOM | 6MaaC | 6m20n  |YH7.5/20200]  61nK16
OCaionz | Ki805 | KO243A | ITE360A0 | 6UIKEE
OC10M3 | KTB0BA | KO2260, | YH9/18-03 | 6UKIB
OCTI0NA | KT809A | KO226M | YH6/12-0.15 | 435Ki6
OCT1029N128 | KT840A | KAZ57LL 61TKab
OC“-’%?\;"HOV ‘| kressal  xazsin 34N1KT6
GC-90114,
0C-90.20178, 311K46,
0C-902003 311K96,
k0,0 | Krsssn| KAZTA UK,
90.20.1101/PM, 3471K15,
1 BC-90.20H400- 3411K26
78
2570, 31IK3E,
oc1ond | krsssa Iéﬂzssnn 4
OC-90NL2 | 6MazC | 6na4c 3122C SOnK3L
OC90nL2 | 6n4sC | KUI09A | yn8.5/251.2| sonkan
OC.90NLI0 | KI812A | ka4l |YHS5/16-06| 327K
OC-00381L112] KT838A| KLI09A | YHB5/251.2] 6INK3L
OC-9038M112| KTB38A| KUI09A |YH85/251.2| 6NK3L
OC-90.29ML117 | KT838A |ES3T, KA2260] YH9/27-13 | SUK2L
OC-9038NL112| KT838A |ES3T, KI22600| YHO,2713 | 6UKAL
KT872,
oc9020nu32| kT8a6A,|  kazzen Z}ﬂﬁ‘d
KTB38A
BUSOSDF| INA004ID ASILPEO2XO1
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OcobeHHOCTM NMPUMEHEHUA BLIXOLHBIX CTPOYHBIX TpaHcdopmaTopos
B TENEBU3NOHHBLIX NMPUEMHUKaX LBETHOTO 1 YepHo-Oenoro maobpaxenus
npueeneHb B 1abn. 33.5.

3.4. JONMOMHHUTE)IBHBIE PEKOMEHIOAIIMH

[ns ebibopa 3aMeHAeMOoN KaTyulkn MHOAYKTUBHOCTU NPy PEMOHTE Cne-
LyeT yunuThIBaTh Tpebyemoe 3HaueHne MHRYKTUBHOCTY 1 BENMYMHY LONYCKa,
NPOXOAALIMIA Yepe3 0DMOTKY KaTyLKu TOK, UCNONb3yeMbi HaCTOTHBIV ana-
Na3oH, 06pOTHOCTL W YCTAHOBOYHLIE pasMepbl. B HEKOTOpPLIX Cryyanx MOryT
NOHaA0BUTLCA [LONOMHUTENLHBIE NAPAMETPL, TAKUE, KaK TEMMNEPATYPHBIN KO-
3 OULMEHT MHAYKTUBHOCTY U aKTUBHOE CONPOTUBNEHNE NPOBOLA KaTYUIKWA.

WHorna Tpebyetcs BuiBop KOHPUrypaumnm MarHMTonpoBoaa ANs Katy-
1IEeK MHAYKTUBHOCTY, TPARHCPOPMATOPOB 1 fpocceneit. Mo3ToMy MOXHO BOC-
NOMNb30BaThCa CREAYIOWMY PEKOMEHAALIMAMM:

— pna ppoccenen, pabotaoiumx 6e3 nogMarHuynBaHUa unu ¢ MNog-
MarHU4MBaHUEM, HO C MafbiM HaKOMMAEHUEM MArHUTHOM SHEPTAW, MPERNoX-
TUTENEH KONbLEBOM MarHUTONPOBOL;

— BpOHEBOV MarHUTONPOBO/ NYYLIE KONbLEBOro bnarofaps BO3mMoX-
HOCTW CO3[aHMA 3a30pa AN Apocceney ¢ noamardHuymneadveM (npu Heob-
XOAVMOCTY HAKONNEHWA MarHUTHOM 3Heprn);

— yBenuyeHue MOLLHOCTY TPaHChOPMaTOPOB, UCMOMNb3YIOWMX KONb-
LeBble U NPAMOYFONbLHLIE MarHUTONPOBOZbI, MOXeT ObiTb AOCTUIHYTO
CNOXEHMEM HECKONbKUX MarHuTonpoBoAoe (C Lensio yBenuyeHms no-
NepeyHoro ceveHus);

— MOCKONbLKY MaKCMManbHoe 3HaYeHWe UHAYKLMU [OCTUIAEeTCs Nutlb
B LEHTPanbHOM CEYEHWMN MarHUTONpoBoa TMNa b, @ B ocTanbHOM HacTu —
Manoe, TO OH AIBNAETCA XOPOLIMM MarHUTHLIM 3KpaHOM fnsi OOMOTKM KaTyil-
K1, HaXOARLLENCH BHYTPU Hero (npu 3TOM MarHuTHblE NapameTphl A0CTaToN-
HO BLICOKM, MOCKOMbLKY 3TOT MarHUTONPOBOA vMeeT borbiuoy 3anac no obvemy
MarHUTHOro Marepuana).

Mcnonb3ys TpaHChopMaTop Ha HU3KMX HanpsxeHuax v npu Gonb-
LUMX TOKaX, HeOBXORAUM NPOBOA CpaBHUTENLHO Bonbuloro ceveHms. Toraa
BMECTO OfHOrO MPUMEHAIT ABa uny Bonee napannenbHbX NPOBOAOB,
HaMOTKa KOTOPbIX NPOV3BOAUTCA OfIHOBPEMEHHO. B 3TOM cnyyae pasbem-
Has KOHCTPYKLWA MarHUTONpoBO4a NO3BONSET CYUECTBEHHO ynpoCTuTh
n3rotoBneHve obMOTOK.
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4. PESOHATOPBI M ®MJIBTPBI

flBneHus, CBA3aHHbIE C MeXaHUYeckVMu konebaHuamu ynpyron cpe-
Lbl, HA3bIBAKOT aKyCTUYeCKuMu. Pe3oHaTopbl 1 GUNbTpbl NPEefCTaBnAOT Co-
6o CTPYKTYpbl pE3OHAHCHOTO TUNR, ABNAACH YACTOTHO-M3BUpaTenbHBEIMK yC-
Tponcreamu. MNpuHUMN AENCTBUA MHOMMX U3 HUX OCHOBaH Ha WCrOMb30Ba-
HUM Npe3oanekTpuydeckoro addekTa. Npu coBnageHnn YacToThl BHELIHEro
INEKTPUHECKOrO HAMPAXEHWUSA C YACTOTON MEXAHUHECKUX COBCTBEHHBIX KOne-
GaHui Nbe303NEMEHTa BO3HWKAET PE30HAHC Ha YacToTe CoBCTBEHHDBIX Kone-
BaHui, KOTOphIY Cnabo 3aBUCUT OT BHELIHWX YCnoBuiA. [psiMon nbe3oanek-
TpUHECKMY 3ddekT (TO eCTb BO3HMKHOBEHWE INEKTPUHECKUX 3apAA0B Ha no-
BEPXHOCTK KpuCTanna, NofBeprHyToro MexaHuyeckon aedopmaumm) u ob-
patHbii (nedopmMaumra Tena nog AEMCIBUEM EKTPUHECKOrD fons) Bceraa
CONYTCTBYIOT APYr APyry.

4.1. PESOHATOPbBI

Pe30HaTOPOM HA3bIBAIOT MPNOOP, HACTPOEHHDIN HA ONPEAENEHHYIO
4aCTOTYy C OY€Hb BBICOKON LOOPOTHOCTBIO M CTAbUIBHOCTEIO HA-
CTPOUKY, LEUCTBUE KOTOPOIro OCHOBAHO HA NbE303/1eKTPNYECKOM
(ot rpev. piezo ~ fasmo) 3pgexre.

OBLIYHO B pe3oHaTope BO3ByxgaTcA npofonbHuie kKonebanus
(0BLemHbIe aKyCTUHECKME BOMHBY) NO TMNY CKatwe — pactsxerve. OcHoB.-
HbIM Pa3mMepOM, ONPEAENAILIXMM HacTOTy NPOACNbHLIX KonebaHui, pesoHa-
TOPa, ABNAETCA [A/IMHA NNACTUHLI Nbe303NeMeHTa.

B 3neKTpMyecKon Leny NepeMeHHOro ToKa Ha 4acToTax, bnuskmx kK
Ppe30HaHCHLIM, KBApLEBLIM pe3oHatop BemeT cebA Kak nocnefosarenbHo-
napannenbHe KonebatenbHbly KOHTYP. B pe3oHaHCHOM mpoMexyTke co-
TIPOTUBNEHVE KOHTYPa HOCUT WMHAYKTUBHBLIA XapaKiep, BHE pPE30HaHCHOro
NPOMEXYTKa — eMKOCTHOW, a Ha YacToTax pe3oHaHca (yacToTa nocnefosa-
TENbHOro pe3oHaHca) 1 aHTupesoHaHca (Yactota napannenbHoOro Pe3oHaH-
ca) — aKTMBHLIN. N30upatenbHbin Xapakrep CONpoTUBNEHUA KBAPLIEBLIX pe-
30HaToOpOB onpefenun obnacTu ux NPUMeHeHWs.

OCHOBHBIM 2NEKTPUHECKIM NAPAMETPOM KBAPLIEBLIX PE30HATOPOB AB-
NAETCH YacToTa, BOAM3an KOTOpPOI U3MEHEHME UMINEAHCa UMEET PE30HaHC-
HbIA XapakTep (CTaHAapPTHBIE 3HAYEHMS YaCTOT CM. B NPUNOXeHWH 4).

4.1.1. MAPKHPOBKA PE3OHATOPOB

MecTa ans HaHeceHus NONHOW Knaccudbmkalum Ha Kopnyce pe3oHa-
TOpa He BCerfa AOCTaToyHO, NO3TOMY MPUMEHAIOT COKpaLieHHyo nubo Ko-
JI0BYIO MapKMPOBKY, COCTOALLYI0 OBbIMHO 13 HeckonbKux Byks v umdp.
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G MAPKUPOBKA KBAPLIEBbIX PESOHATOPOB )
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Obnafas BbICOKOW [0BPOTHOCTBIO, KBAPLIEBLIE V1 KEPAMUHECKME pe-
30HATOPbI HALWNK LIMPOKOE NPUMEHEHWE B reHepaTopax OMOPHLIX YaCToT
OnA cucTem KabenbHOro TeneBupeHus, TIOHEPOB NPUEMHBIX W nepeaaro-
WUX YCTPONMCTB, TENEKOMMYHUKALIMOHHOTO ODOpyAoBaHus, reHepaTopos
LiBETOBLIX NOAHECYILMX YACTOT TENEBU3OPOB LIBETHOrO V306paxeHusa v Bu-
feomarHutodoHoB. OBbIMHO Nbe3ope3oHaTopk! UMEIOT [Ba BLIBOAA, HO
BCTPEYAIOTCA U TPEXBbIBOAHLIE Nbe3ope3oHartopht cepun CSU n CST dup-
Mbt Murata (cm. Bknagku Ha c. 106).

Creundirka V3roToBNEHMA KEPAaMUYECKMX Mbe30UbTPOB TECHO «npuBs-
3LIBAETCAY K KOHKPETHOMY CXEMOTEXHMHECKOMY PELUEHIIO KOHKPETHOO reHeparTo-
P2, T. €. K KOHKPETHOW MUKpocxeme. Mo3ToMy hrpMbl-M3roToBUTENM OrOBaPUBAIOT
B CBOVIX TEXHVHECKMX YCIOBUAX COBMECTUMOCTb KOHKPETHBIX MUKPOCXEM € Ofpe-
[IeNeHHbIMM TUMamMy Nbe3opesoHaropos (Tabn. 4.11).

Tabma 4.1.1. [TorMeHTeMOoCTb Keparmmuyeckmnx pesoHaropos ana YM u AM
CTEpPeocAeKOREPOB

= e AT

TA7413AP (Toshiba)
4qMm LA3430 (Sanyo)
yM TAB122AN (Tashiba)
yM TA8132AN (Toshiba)
4M LA1886 (Sanyo)
qM AN7291 (Matsushita)
AM MC13020P (Motorola)
AM MC13022P (Motorola)
AM TA8124P (Toshiba)
AM TAZ2040P (Toshiba)

Mo Byay 3anucu YacToTbl PE30HATOPa MOXHO CYAUTb, Ha KaKoW rap-
MOHWKeE MPOUCXOAUT BO3BY>XIeHne AaHHoro pesoHaropa. fipobHoe ynano ¢
AECATVHHOW 3araTo yKa3biBaer, 4T BO3Dy>kaeHVe pe3oHaTtopa OcyLecTs-
NSRETCH HA NepBOU rapMoHuKe (Ha OCHOBHOWM 4HacToTe pe3oHaTopa).

Ha MuHMaTiopHbiX Koprycax cepuid SMLB, HC-49U, HEX, NTFE (Philips,
BC), cepum KF ompmbl AVX 1 Apyrix MecTax ans HaHeceHus NonHoM Knac-
auhrKaLmm HegoCTaToqHO, NOSTOMY NMPVMMEHRAIOT COKPALLEHHYIO MapKUPOB-
KY, COCTOSLLYIO U3 3HAYEeHWN Pe30HaHCHOWM HYacTotkl (vnu BHYTpUdUPMEH-
HbI KNaccuUKaUMOHHBIY KO, cocronimm 13 Byke n undp).

Ha MeTannuuecknx koprycax cupme Philips, BC, Sunny, Siemens obbrHO
HaHOCMTCA Ha3BaHue GupMb UMW TOBaPHbIN 3HAK, YaCTOTa W Kog Cepumn nnu
BHYTPUGBUPMEHHBLIM KNaccnrKaLMOHHBIY HOMEp, YKa3biBaIOWMM Ha KOHCT-
PYKTUBHEIE 1 INEKTPUHECKME NapameTphi.
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Mapkuposka kepamuyeckoro pesonaropa U455P dupmber Murata
paciindpoBbIBAETCS KaK COKpauieHve U — oT Ha3BaHus cepum CSU; 455 —
YUCNeHHOE 3HayeHne YacToThl Pe30HaHCa, B KIL; a cnmeon P yKasbiBaeT Ha
aonyck B Ky,

Kepamuyeckui pesoHatop R2,0M dupmbr AVX paclumndgposbiBaeTca
KaK cokpaueHue R — ot HassaHua cepum KBR (Kyocera Bulk Resonator);
2,0 — 4YnCneHHoe 3Ha4YeHue 4acToThl pe3oHaHca, 8 Mlu; a cumeon M
YKa3biBaeT Ha CTUNb KOHCTPYKLWNA.

4.1.2. CHCTEMA OFO3HAYEHH®

YcnoBHoe obo3HayeHue, KaK MpaBuno, UCMOMb3yeTca AN 3akasa y
NPOVI3BOAMUTENA UMK B MPEACTaBUTENLCTBE OTAENbHLIX IK3EMIAPOB Pe3o-
HatopoB nubo napTun AnA NPOW3BOACTBA UNY PEMOHTA.

CUCTEMA OBO3HAYEHUN rootmsuimosse

MOPUOH

iMMaATUECKDE
MCNONHeHue
3HayeHue YacToThbi it EAuHKLA
H3IMEPEHHA
OTHOCHTENBHTE M3MEHEHNE HaCTOTIs
Urepsan paGoumx TeMneparyp
Krace TONHOCTH
Tvn xopnyca
PerucypaumonHuili Homep
PeasoHarop mapqeauﬁ)

TTEPBBIVI SJIEMEHT (6yxepi) obo3navaer Bua («PK» — pe3ocHatop KBapLEBbIN).
BTOPOU SJIEMEHT (ungppbr) 0BO3HANAET PerVCTPALIMOHHBIA HOMED TUNA PE30HATOPA.
TPETUM SJIEMEHT (6yxebi) obo3nakaer Tvn Kopryca {cMm. npusioxenve 2).
YETBEPTBIA 3/IEMEHT (usghpa) 0603naqaeT KNacc TOHHOCTU HacTpoviku (oM. Tabn. 4.12).

Tabnuya 4.1.2. O603HaveHne K/13CCOB TOYHOCTH HaCTPOHKN

. —

TIATHIA SJIEMEHT (6yxsa) 06o3naqaeT viHTepean paboux Temneparyp (cm 1abr. 413).
LUECTOM SJIEMEHT (6yx8a) 0603Ha42eT OTHOCUTENbHOE U3MEHEHWE HacTOTh) B WH-
Tepeane pabouvx temneparyp (tabn. 4.1.4).
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Tabnmya 4.1.4. BykserHHoe 0603Have e OTHOCHTENBHOIO M3MEHEHHS YaCTOTb!

r = T s P —

. CELIbMOWM SNIEMEHT (ungppei n 6yxea) obo3HaqaeT 3HaueHve HacroTel KBapLEBO-
ro pesoHaropa U ey nsmepenns («K» — B kurorepuax, «M» — B merarepuax).

BOCBMOM IIEMEHT (6yx83) ob603Ha4aET KIMMATUMECKOE UCTONHEHME pe3oHaTopa
(«B» — BCEKIMATUYECKOE UCNIONHEHNE).

3apybexxHbIMY NPOM3BOAVTENSIMU B 0DO3HaYeHUY PE30HATOPOB MNpw-
MeHsAeTCA 0BbINHO CODCTBEHHAs MapKWUPOBKA, B KOTOPOW MpOCIEXMBAETCA
CXOACTBO C PacCMOTPEHHOW Bhiule. Hanpumep, 0603Ha4YeHUs KBapLEeBbIX pe-
3oHatopos dupmbl Narva cnegyoume:

CUCTEMA OBO3HAYEHUMA  reoummom NARVA

TOTa pesoHarca
CravpapT CNeNHEeNMn
Kopa eMKOCTH HaTpy3Kku
JonycK OTKNOHEHI® MaCTOTH
Patiouas Temnepatypa
TUn NosKoNeHMs

Bug xoneb:
DYHKUMC Hoe mﬂﬂ‘ieﬂuej

\_

TIEPBBINI SJIEMEHT (6yx8a) obo3HauaeT (PyHKUVOHaNbHOE Ha3HauyeHue 3remMeHTa
(tabn. 4.15).

Tabnuya 4.1.5. QyHKUHOHANbHOE HAIHAYEeHHE PEeIOHATOPOB

KBapUEBbIN pe3oHarop KEpaMUHecKun punbTp

BTOPOU 3JIEMEHT (6yxBa) obosraqaet By, konebanmin npubopa (1abn 4.1.6).
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TPETUH SIEMEHT (6yxBa) obo3ravaet Tvna nogknoueHus (tabn. 4.17).

nnockne konebanua

nonepeyHbte Konebanns

YETBEPTHIV SNIEMEHT (unghpa) obo3Hauaer paboyyio TeMneparypy Wiy AvanasoH
pabouux remnepatyp (rabn. 4.1.8).

Tabmya 4.1.8. [jmanaioH paboyux remneparyp pe3oHaropa

T 3 pean T U 7‘«-1, =T e

TI9Tb I ISIEMEHT (6yxkBa) 0603HauaeT NONYCK Ha OTK/IoHeHWe HacToTs (Tabn. 4.19).

Tabmya 4.1.9. [lonyckn Ha OTK/IOHEHHE YaCcTOTs! PeIOHATOPE

{ e e — r
O ~ T it by, b 8 oot s i A snitn . L

LUECTOM INIEMEHT (umgbpa) obosHaqsaeT eMKOCTh Harpy3ku nNpy HacTpolike Ha
napannensHuii peacHaxc (tabn. 4.1.10) v Gykeer Anst obo3HayeHVs KBapLEB, NPeaHA3HAYEHHbIX
AN HACTPOVKW Ha NocniefoBaTenbHbIN peaoHaHc (tabn. 4.1.11).

Tabmua 4.1.70. Kon emKocry Harpy3Ku pesoHaropa

i R

KBapL, NPeAHa3Ha4YeHHbIV ANA YCTAHOBKW B KayecTee (punbTpa

crabunuaunpyioLMin kBapy,

CELbMOM IJIEMEHT Homep Cranpapra (taén. 4.112).
BOCBMOM S/IEMEHT H/CNERHOE 3Ha4eHVe YacToTbl Pe30HAHCA.
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Kopnyce

KBapLl, COBEPLIALLNIN NonepeyHble konebanun, 1000 — 3000 kM, B
METaNNNYECKOM Kopnyce

KBapLy, coBEpLIAOWMIA nonepeyHbie konebanus, 8 — 20 Mly, B MeTannu4eckom
Kopnyce

KBapLl, COBepLIaoLwmi nonepeyHbie konebanus, 20 — 100 My, B
METANNINYECKOM Kopnyce

Cncrtema 0BO3HAYEHUA KEPaMMHECKMX PE30HATOPOB, NpUMeHsemas
¢hvpmamu Murata u AVX, bonee ynpoleHa. B Hell oroBapmsaioTca nuilb
OCHOBHbIE KpuTepun (pe3oHaHCHas HactoTa, AONYCK 1 KOHCTPYKUMA),

MURATA

Koy yriakosku

RononnurenbHble XapakTepucTHku
Ronycx
Cydgure
Yacrora pesoHaHca
Cepun

TIEPBbIV 3JIEMEHT (6ykBsr) 0603HaqaeT CEpuio KepaMUYECKyX pPe3oHaTopoB
(tabn. 4.1.13).

Tabmya 4.1.13. Knaccunpukaimns cepmii Kepammyeckmux peioHaroposB
OBYXBbIBOfHbIE KMUnorepueBoro AuanasoHa (190 — 1250 klu)

[BYXBbIBOfIHbIE MerarepueBoro AvanascHa (1,26 — 60,0 Mlu)

TPEXBHIBOAHLIE KNOTEPLIEBOTO AMana3cHa €O BCTPOSHHLIM KOHOSHCATOPOM
(450 — 500 klu)

TPEXBLIBOAHbIE MErarepuesoro AnanasoHa co BCTPOEHHbIM KOHOEHCaTopom
(1,8 — 60,0 MI'y)

SMD [syxBbiBogHble (430 — 1250 ki)

SMD [ipyxBbiBoaHble (1,8 — 6,0 M)

SMD [syxebiBoaHbie (6,0 ~ 60 MIu)

SMD [IByxebiBofiHbie (8,0 — 60 MIu)
SMD TpexBbiBofHbIE CO BCTPOEHHBIM KOoHAeHcaropom (2,0 — 3,5 MIy)
SMD TpexBbIBOAHbIE CO BCTPOEHHBIM KoHaeHcatopom (3,51 — 8,0 MIy)
SMD TpexsbIBofiHbIE €O BCTPOEHHBIM KoHfieHcatopom (8,01 — 60 MIy)

SMD TpexBbIBOfHbIE CO BCTPOEHHBIM KoHfeHcaTopoM (8 — 60 Mf)
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BTOPOM IJIEMEHT (Lmeppbi) 0603HauaeT HacToTy KepaMmMeckmx Pe3oHaTOpOB.
TPETUM STIEMEHT (6ykBsi) 0603Ha4a€T TV, KOTOPBIA MOCHTUGULIMPYET crocob Ko-

nebanun.
YETBEPTbIH S/IEMEHT (yugppst) 0603na4aeT AoNyCTUMblE OTKIOHEHUS YacToTH pe-

3oHaropoB (1abn. 4.1.14).

Tabmua 4.1.74. [lonyckaemsie OTKIOHEHNS YACTOTbI PE3OHATOPE

THTbIN SJIEMEHT (6yxes! v yndpsi) oboarasaet Bua ynakosky (1abn. 4.1.15).

Tabnnuya 4.1.15. Kog ynaxkosku pe3oHaropos

e

Sl i o

B kaccete

3akperieHUe Ha NneHTe € yKaakon B Kopob

3aernneHV|e Ha NeHTe

3akpeniieHre Ha NeHTe € YKIagKkoW B pysioH

4.2. VIBTPASBYKOBBIE JIMHHMHM SAEPIXKHM

VibTpazsyxosan miHua 3aaepxku (Y/13) npegcrapnner cobos 3meKT-
POMEXaHUYECKOE YCTPOFICTBO, COCTOALYES M3 3ByKOMPOBOAA, NPOHAA
Yepe3 KOTopbiyi INEKTPMHECKV CUrHan caBnraercs o OTHOLUEHWO K

HCXOLHOMY H3 BPeMS NPOXOXAEHVIS BO/HbI 110 38yKONPOBOLY.
B 3aBMCKMMOCTW OT NMPUMEHEHHOrO Marepuana ynbTpasByKOBbiE Nu-
HWK 33AePXKK MOTyT ObiTh € METaNANHECKUM UNK CTEKNSHHLIM 3BYKOMPOBO-
nom. YJ13 ¢ MeTannuyeckuM 3ByKonposBoaoM obnapaiot Gonbwinm pasbpo-
COM napamMetTpoB, TPebyIOT NPUMEHEHW HACTparBaeMbIX (UNLTPOB Ha BXO-
[e W Ha Bbixofle. B HacToslee Bpems B BbitoBon POA npuMeHsIOT ynbTpa-
3BYKOBbLIE NUHMW 33[IEPXKI TONbKO CO CTEKNSAHHLIM 3BYyKOMpoBOAOM. Y/I3
MCMONb3YIOT NS 33[IEPXKKM APKOCTHOIO U CUrHana LBETHOCTI B TENEBU3NOH-

HbIX IPUEMHMKaX. o

4.2.1. OCHOBHBIE ITAPAMETPbI

(da3oBoe BpeMA 3apepXKU onpeaenseTca Ha vactorte 4,433619 Mrw,
1 [NA TENEBU3NOHHLIX NMPMEMHUKOB OHO cocTaenset 63,943 +0,005 Mkc

lFpaHUuHble YAaCTOTBLl Ha YpoBHE MMHYC 3 b oT Makcumyma AYX
OBbINHO COCTaBNAIOT Ha BepxHeM npegene 5,3 Ml 1 Ha HWKHeM cooTeeT-

CTBEHHO 3,3 Ml
3aryxaHue OCHOBHOro curHana Ha vacrore 4,4 MIy ans pasHbix nu-

HUIA 3afepXkK cocTaenset oT 6 Ao 14 gb.
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HepaBHOMepHocTb AUX B firana3oxe yacroT 3,9 — 4,75 MIy obbiy-
Ho konebnetcs ot 1,0 1o 1,5 Ab.

4.2.2. BYKBEHHO-I[H<PPOBAA MAPKHPOBKA

OBLINHO Ha KOpIyCce OTEHECTBEHHLIX YbTPa3BYKOBLIX NWMHWMA 3aaep-
XKW YKa3blBaeTCA BPeMs 3a[EepXKu, KoTopoe obecrevmnBaer faHHoe yCT-
POVCTBO W €ro Tw.

Ona obo3HaqeHws ynbTPasByKOBbIX NUHWUA 33ZIEPXKW 3apybexHbie
(hUPMBI NPUMEHRIOT COBCTBEHHYIO MapKupoeky. Dupma Philips, Hanpumep,
obo3Hayaer Gyksamum DL2 (delay lines) v gByma-TpeMs undpamy, ykasbisa-
IOLMMW Ha NOPAAKOBLIA HOMEP pa3paboTku.

MapkrpoBka ynbTpa3sykoBon nuHuu 3agep>xku DL EDASA91S dup-
Mbl Siemens paclunbpoBbLIBAETCA Kak cokpaueHve DL oT Haseanua «delay
lines» (nuhun 3apnepxkun); ED645 — yKasbiBaet Ha cepuio, a cumeonbl A91S
03HayaloT TUNOBbLIE OTNINYUSA B CEPUNA.

Ha yneTpassykoson nuHuM 3agepxku DL 711 dupwmbr Philips Mapku-
PYETCA KOA cepum 1 BHYTPUBMPMEHHBIN KNaccu@UKaLMOHHLIV HOMED, YKa-
3bIBAIOLLUMIA Ha KOHCTPYKTUBHBIE U 3NEKTPUHECKUE NapaMeTpbl.

Ecnn Mecta ans HaseceHun MONHOW KNaccuguKaumm HeLoCTatoqHo,
TIPUMEHSIOT COKPALLEHHYIO MaPKMPOBKY, COCTORALLYIO 13 ByKBeHHO-LndpoBoro
koga (cMm. Bknagky Ha c. 102).

4.2.3. CHCTEMA OBO3HAYEHHMH

B cooTBeTcTBvM C [enCTBYIOLIEN HOPMATUBHO-TEXHUHECKOW [OKYMEH-
TaUuuen B OCHOBY YCNOBHbIX OBO3HayYeHWi ynbTpas3ByKOBLIX NUHWUI 3afep-
KeK nonoxeH bykseHHO-UMMPOBON KO, KOTOPbIM 0B03HaYaloT T, 3Have-
HWA OCHOBHBIX NapaMeTpoB (BenuuMHA 3afePXKn), KOHCTPYKTUBHOE UCION-
HeHuve U BUf YNakoBKu,

_CUCTEMA OEO3HAYEHUA s

TeXHHYECKHE YCIOBUA NOCTaBKU
Bhiit HoMep palpaboTku
Bpemna JajepKkM, MKS, Heroe Yucno
YALTPasBYKOBAS NUHUR 328 PKKU

TIEPBbIH 3JIEMEHT (6yk8b1) o603HauaeT Bug, (ynbTpasBykoBas NUBUA 330EPXKK).
BTOPOWI SJIEMEHT (ymgppai) 0boaHaqaer ppems 3a0epXKU B MUKPOCEKYHAAX.
TPETVI SJIEMEHT (urppsi) 0bo3HaYaeT NOPAAKOBLIN HOMEP pa3paboTku.
YETBEPTHIN IJIEMEHT NpefycMaTpyBaeT TexHUYeCKUe YCNOBUA U BYL, NMPUEMKU.
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PE3OHATOPS! 1 QUTTBTPLI

B 1abn. 421 npociexvBaeTes NocneAoBaTeNbHOCTb pa3paboTaHHbIX Npo-
MBILLTEHHOCTBIO YNBTPa3BYKOBBIX JIMHWIA 3aEPXKN 1 UX NPUMEHAEMOCTb.

Tabnuya 4.2.1. OcHOBHBIE KOHCTPYKLIMOHHBIE [AaHHbIE M MPHMEHSEMOCTD

— : — —— e
; T
- L

0 o R B e it s 3. L N

50 x 4 x 18 YNNUT-61-1l, YNNLTK-61-11, NnLT-32-IV

48 x 40x 7,5 YNuMUT-61-C-li, YNTULIT-32-1V, 4YNNLIT-51
46x36x 8 2y CLT-51/61, 3YCUT-51/61/67, 1YNLIT-32-1
37x28x75 e 4YCUT-51/61/67-1

B 1abn. 4.2.2 ana CpaBHeHWs, AaHbl NAPAMETPbl HEKOTOPLIX LUNPOKO
pacNpoCcTpaHeHHbIX YNbTPa3BYKOBLIX NVUHWUIA 3a0ePXXKW.

a2, | 63943 230 15/15
secam(cw) | S0 | essasa30| 26 | 437240 | 20018
secam () | (3300 Y 63043 x30 | 26 | 3907390 | 43/83
SECAM () | (13300 | 63943 +-5 | 33 (28) | 390/390 | 8.2/8.2
PA(LC"?\’EZ" (23"857_531115)- 6348645 | -30 560 18
PaLpy | (20000 | eas00 x50 | 30 150 | 36/24
PA%\'/EC“';?F‘G (3'%?_3 651'23) 63935 +5 95 390 18
e (3f2‘3‘3_3_65133) 6394345 | -33 390 10
PAL('AET’\‘—/’)Q""' (i"gsfo:g) 6392945 | 28 560 18
W (315883045;) 6406945 | -8 390 10
; CPVT/S\,Cm) S, |umssono| BB s60 | 18
s [ e | RSN
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4.3. TBE30JJEKTPMYECKHE PHIIBTPHI

TTbezoanexTpmeckunii punbTp (M3Q) npegcrasnser cobos Mexarmyec-
KYI0 KONEbATe/IbHYIO CUCTEMY € PACIPELRENCHHDBIMY NapaMETPamy, yMe-
0LLYI0 B CBOEM COCTaBE OfMH uiin OOIEE fTbE303/IeKTPMHECKUX PEIOHA-
TOPOB iy BUBPATOPOB ¥ CIIYXUT L/ BbIBENIEHMNA Wik [108aBIEHUS
OrpEnEeNeHHOro criekTpa kosiebarmit

B kayecTBe 311eMEHTOB HaCTOTHOW CeNneKLMn BMeCTo TPaauLIMOHHBIX
KaTyllek VHAYKTMBHOCTM BCEe Yalle WCMNONb3YIOTCA NbEe302NEeKTpUHeckue
PunbTpbl. MexaHu4eckas NPOYHOCTE KM Manble rabapurbl ux cnocoberBo-
Banu LUMPOKOMY MpumMeHeHwio B OuitoBon POA. OcCHOBHOE Ha3HaqeHue
(prNBTPOB COCTOUT B TOM, 4TODOLI 0becne4uTs nepeavy curHanoe B pabo-
YeM AnanasoHe YacToT W UCKMIOHUTL NPOXOX/EHWE CUrHanoB, He BXOAs-
LyMX B 3TOT Anana3oH. 1o cBoen QyHKLMM NBE303NeKTPUHeckne unbTpht
6biBaloT NoNoCHO-Nponyckaiollme (NONOCoBLIE), KOTOPLIE MPONYCKAIOT TONb-
KO CMIrHanbl 3aflaHHoro fAuana3oHa YacroT MW NONOCHO-3arpa)<tatolyue
(pexekTopHble Unv hMNbTP «NpobKa»), KOTOPbIE NOLABAAIOT TONBLKO CUT-
Hanbl ofpefeneHHOro AunanasoHa 4acToT (curHanel ¢ 6onee HU3KUMU K
Goree BHICOKMMW HacToTamMWu NPonyCcKaioT),

Ha npUHUMNUanbHBIX CXeMax TIoHepoB 3apybexHbiX paguonpuem-
HBIX YCTPOWCTB TUNbl Pa3fINHHbIX PUNbTPoB 00o3Ha4aloT cokpallerHo. MNo-
nocoson puneTp Ang NY HYM Ttpakra (10,7 MI'L) vMeer cokpauienne E10,7M;
¢punbTp AnckpuMuHatopa ana NY YM tpakra — D10,7M; S455K — nonoco-
Bon (hunbTp ans MY AM tpakta (455 kl'y) v B450k — perektop curHana
ana NY AM Tpakra.

Mpw nonbope NoNocoBbIX GUNLTPOB AN 3aMEHbl B PaVONPUEMHBIX
YCTPOWCTBaX Cnefyer y4uTbIBaTh, HTO (UNbTP NpY CTepeothOHNYECKOM NpK-
eMe [0/KeH UMeTb NONoCy NponyckaHus (Ha ypoeHe -6 Ab) 240 — 260 kfu
u 210 Ky npn MoHogoHu4eckoM. Kpome Toro, cneluprka U3rotoBneHus
(PUABLTPOB TECHO «NPUBSA3aHa» K KOHKPETHOMY CXEMOTEXHUHECKOMY pelue-
HWIO PaAMOTPaKkTa, T. €. K KOHKPeTHON MUKpocxeMe. [o3ToMy (hUpMbI-M3ro-
TOBWUTENV OrOBapUBAIOT B CBOUX TEXHUHECKMX YCNOBUAX COBMECTUMOCTb KOH-
KPETHBIX MUKPOCXEM C ONpefeNeHHbIMU Thnamm NbesotunbTpos (Tabn. 43.1).

Tabnumiia 4.3.1. PexoMerAaLm 1o npHMeHeHuo uneTpos 8 YM gerexropax

CXA1019M, CX-20091 (Sony),
MC3356P (Motorola),

LA7770 (Sanyo), BA1440 (Rohm) KBRS
CX20029, CX20111 (Sony), TA8122AN
(Toshiba), LA1816 (Sanyo)
TA7303P (Toshiba) AETeKTOP OTHOLLEHUIA




PE3OHATOPBI YU DHNJIBTPHI

, fpogonxenne rabn. 4.3.1

ST

(CX20029 (Sony)
LA1832 {Sanyo)
LA1833 (Sanyo)
LA1838 (Sanyo)
LA1822 (Sanyo)
TA8122 (Toshiba)
TA8132 (Toshiba)
TA2008 (Toshiba)
TA2011 (Toshiba)
MC13156 (Motorola)
TA201F (Toshiba)

PPCI382C, pPCI391H YPCIATICA,
pPC1416G (NEC), MS51316P,
M513655P, M51348FP (Motorola),
LA7520, LA7530 (Sanyo)

CX-20014 (Sony), AN5135
(Matsushita), M51346P, M51346BP,
: M51496P (Motorola), TBA129, KBaLpaTypHbiiA
= TDA2556 (Signetics), LA7550, LA7577, (paclmpeHHbIn
LA7650 (Sanyo) [nanasoH)

KBaJpaTtypHbI

KBAApaTypHLINA
(pacsvpeHHbin
[Vana3oH)

KB3ZpaTyPHbIN

Kepamueckve mnetpel @MIMN-022 — OMIN-049 (D18 n OI1P8) ore-
4eCTBeHHOro NPOV3BOACTBA W ABYX-TPEXBLIBOAHbIE 3apybexHoro (Tyna SFE, SDA)
ABJIAIOTCA CUMMETPUYHBIMM, T. €. BXOL, U BbIXOL, Y HAX SKBUBaNEeHTHbI.

4.3.1. OCHOBHBIE NAPAMETPbBI

HoMUHanbHOM 9BNSETCA YacToTa C MakCMMalibHbIM NOAbEMOM AYX
PunbTpa (LeHTpanbHas Yactota).

LWwrprHa nonockt NponyckaHuA ecTb pasHoCTb HacToT, P KOTOPLIX
BbIXOLHOE HanpspkeHwe unbTpa (Npv 3a0aHHOM BXOQHOM HanpsXeHun)
cocranset 0,707 MaKCUMATBEHOTO 3Ha4YeHKs BEIXOAHOrO HanpsxeHus (UBbix
yMeHbLuaeTcs Ha 3 Ab) Ha cknoHax AYX unbTpa.

CeneKTMBHOCTBLIO NN M36MpaTEeNbHOCTBIO MO COCEHEMY KaHany
ABNAETCA CNOCOBHOCTL (MNBTPA BHILENATE U3 BCEX NMOLBOAMMBIX TONBKO Te
konebaHua, Ha YacTOTy KOTOPBLIX OH HaCTPOEH.

HepaBHOMEpPHOCTL 3aTyXaHVA 1 BHOCUMOe 3aTyXaHue B rnonoce
NPONYCKaHWs ORPefensioT KayecrBo (punbTpa.
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(____ MAPKMPOBKA KEPAMWUYECKMX GUNBTPOB )

f

By
E?%‘ff 107 4’}— Cpepnsis yacrora (10,7 MMy)
wat et — [100YCK MO YACTOTE
- MA

Emi}———— Kop Tvna {(MA), '
. cepun FCD
[ TOK i»———— MNpoussonurens

\ e Y,
¢ = D
m—— Donyck no “acTtote
SKMS5. Kon hmnetpa
{SK107M5-AE-10)
e A A Kogn parwi
. ' W,
( o, A
ot Bonyck no sacrore
@}— Kogp gunutpa
(SKP1OTM1-AE-10)
\.. w
1 : A
onmsk 6 }— Homep pazpaBoTku
: - Tun (thbunsTp NONOCOBO#HA,
" il Nbe30KepaMuecKmnis)
: Kog yactotht {4,25 Mfy)
‘ : B»———- Dara soinycka
. J
=\
Tun puneTpa
HAonyck no vacrore
PeacHancHas yacrora, W'y
Kon narbt H3roToBNeHus
3Hak nponzBOAMTENS J
- s ~

3uHak nponzBOpUTENS

Tun thunsrpa

Kop narw) maroroBneHus

L PesoHaHcHana vacyora, kl'y v
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PE3OHATOPBI 1 @UIBTPHI

Lina HopManbHo paboTel hunbTpa B CxeMe HeoOXOAMMO CornacoBa-
HUe NPeabIOYyWMX U NoCNeayowmx 3a (UNbTPOM KaCKafioB, YHMTHIBAs BXOA-
HOE U BbIXO[IHOE CONPOTMBIIEHMS NbE30KEPaMUYECKOrO (PUIbTPa.

4.3.2. MAPKHMPOBKA $HIITPOB

B cuctemax kabenbHoro TeneBUAOEHWS, MyNbTUCUCTEMHBIX TelleBu-
3UOHHBIX NPUEMHUKAX U BUOEOMArHUTOOHAX, TIOHepax paanornpuemMHbIX
YCTponCTB (HacToTHuiX anana3onos 10,64—10,76 M, 450465 kly) Bme-
CTO KOHTYpPOB (huUNbTPoB cocpenoTodeHHon cenekumu (OCC) 1 KoHTYpoB
hetekropa HM curHanoB MOryT NPUMEHATHCA NONOCOBHLIE K ONOPHbIE AKC-
KPYMUWHATOPHbIE Nbe30(UNLTPLI, MMeloLe ABa BuiBofa (cepun SFE, CDA
v TPS u ap.) wnn Tpm BuiBopa (kpome SFT4,5—6,5MA, nMeroLie veTbipe
BbIBOAa), OCHOBHLIX (hpM NpOV3BOAUTENEW NbE303NEMEHTOB, TaKMX, KakK
Murata, TDK v TOKO. @unbTpbl, MapKMpOBKa KOTOPLIX HAa4YMHaeTcs ¢ Oyke:
SFE, E (TpexsbiBofiHbIe) — nonocosble punbTpht; T (HeTbipexBuiBOAHON) —>
nonocosov (BbicOKOCENEKTUBHLIN) GunbTpbl; T, W (TpexBbiBOOHbIE) —
pexekTopHble GUILTPLl; D (ABYXBLIBOAHLIE) — ONOPHBIE (GUNbTPLI; CDA
(TpexBbiBOAHBIE) — ONOPHbIE UNBLTPBI (VCNONBL3YIOTCA BMECTO Y3KOMO-
NOCHBIX KOHTYpPOB, KBapLIeBLIX PE30HaTOPOB).

Ecv MecTa An1A HaHeCeHWA NONHOWM KNaccugyKaLWW HELOCTATOYHO, NpK-
MEHSIOT COKPalLieHHYI0 MapKMPOBKY Ha npubopax, CocTosLtyio 13 Byks n Lgp.

Mapkuposka punstpa D10,7G pupmbl Murata paciundpossiBaeT-
€s Kak cokpauienve D — ot HazBaHua cepum CDA (Ceramic Discriminators
for Audio), T. e. pUNbLTP oNoOpHLIK AUCKpUMUHaTopa; 10,7 — YucneHHoe
3Ha4YeHWe LeHTpanbHOM 4acToThl (hunbTpa, B MIy; a cvimBon G sBnsetcs
COKpalleHnemM oT HazBaHua nHaekca MG, KOTopeIM onpegenseT Xxapakre-
puctuky dunbtpa (Tabn. 4.3.2).

QOuibTphl AUCKpUMKHATopa upMbl TOKO BHINYCKAKOTCA B ABYX-
BbIBOOHOM WCNOJIHEHWIM, Ha KOPAYCe KOTOpbIX KOAOBas MapKMpPOBKa
HayuHaeTca ¢ OykBbl S, a CBepXy HAHOCMTCA LBeTHaA Toudka (Tabn. 4.3.11
W LuBeTHyIo BKNagky 16). NonHoe Ha3sanve dunstpa CDF107F-AE-022.
Ero pekomeHAyeTCs NpUMEHATbL COBMECTHO C MUKpocxemown TA20011F
(Toshiba). MNonocoBbie (hUNLTPLI UMEIOT Ha KOpNyce MapKUpPoBKY «SKIMIT»
(SKM2 — SKMS5) nnun SKP. Ceepxy TakXe HaHeCeHa LiBEeTHas ToNKa, MMe-
IOLLAa TO Xe 3HaqyeHue.

DUNbTpbl ANCKPUMUHATOPOB thpMbl TDK MMEIOT Ha Kopryce MapKupoBKy
D107M TDK. Ceepxy HaHeceHa LBETHan To4Ka, 0003HauaioLLan pabo4yio uacTtoTy ¢
MaKCYManbHbIM NogbEMOM AHX 11 BO3MOXHbBIE OTKIIOHEHWS.

lNonocosble MNLTPLI MOTYT UMETE Ha Kopryce Mapkuposky 107MA TDK.
CBepxy TakXe HaHeCeHa LBEeTHas TOYKa, MMEIOLLas TO XKe 3Ha4YEHUE.
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Tabma 4.3.2. Pacwugpposia 3HaveHHMs HHAEKCA THNA

A " 280 +50
S 230 +40 6 +2 :
obuiero npyuMeHeHWa

S 180 +40 8 £2

J 150 +40 4,5 +2

A 350 342

A 330 £50 4 2 Ana npuemHukos DBS
HY-A 110 £30 742

T +25 6,5 +2,5

Vv +13 6 +2 Y3KONONOCHLIE

FP +20 6

X 250 +£40 12

X 220 +40 125

z 180 +£30 14

74 150 £30 14 AnA TIOHEpoB

L 280 £50 9

P 250 +40 10

M 230 £50 i

B MynbTUCUCTEMHBIX TENEBU3Opax 1 BUAEOMarHUTOhoHax Halunv npu-
MeHeHre (UNbTPLE C ABOWHOM UNW TROMHON peXxxeKuuen. Takne (unbTphl B
CBOEI NONoce NPONYCKaHWs UMEIOT ABE UV TPW HacToThl 3aBana Xapakrepuc-
VKK (HacToTsl pexekumm). Ha kopnyce Takmx hunbTPOB HAHOCUTCA KOF, Map-
KUPOBKW CEPUM, PacLLU(POBKa KOTOporo npueeseHa B Tabn. 433 n 434.

Tabmmuya 4.3.3. Pacluugpposxa uabTpos ¢ ABOSKIHON PeXeKLne

R e - ~4_.. o TR =y
i 1 bndlle

ot a e

5 s JA= e

Bce TpexBLIBOAHLIE PEXEKTOPHbIE (DUNbTPbI B CBOEN MapKUpoBKe
HaumHaloTca ¢ bykeot T, @ flanee 3HaveHMe YacToThl PeXeKLMU 1 Kop A,0-
NONHUTENbHBIX NapaMeTpoB. CKNIoNeHWe COCTaBNSIOT YeTbiPEXBLIBOLAHbIE
nonocossle GunbTpbt (cepus SFT). Ynonocosbix ¢unbtpos ana N4 UM w
AM Mapkmposka (OMNIM) napaMeTpoB OCYLLECTBASETCH LBETHLIMY TONKA-
MK, Nnbo uBeToMm Kopnyca (CM. LBeTHbie BKNaaku 16, 17).
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PE3OHATOPHI 1 ®UJIBTPHI

Ounbtpul OMNIM8-62 NpegHasHayeHbl Ana GopMrpoBanmna AHX ycu-
[ nurensn M4 3ByKa TENEeBM3UOHHBIX NPYEMHKKOB (CM. BKNagKy Ha c. 117).
\ OunbTput OM1P8-63 npepHasHayeHbl ANA NOAABNEHUA NPOMEXY-
TOYHOI 4acTOTbl 3BYKA B KaHane ApKOCTM W UBETHOCTW. TUMOHOMMKHAN
kepaMmueckmx gpunbTpoB 0603HA4AIOT HAHECEHWEM LIBETHOM TOYKW — Of-
to (OBYX) — uny NOMOCOK B BEPXHEM NTEBOM WMV B MPOTVIBOMOMOXHBIX
BepxHUX yrnax (CM. uBeTHYIo Bxnagaky 18). ;

|
4.3.3. CHCTEMA OB03HAYEHMI

YcnosHoe 0b03HaueHve Nbe3othunbTPoB, KOTopoe HeobxoamMmo yKa-
3bIBaTb NpY 3akase y mpoussogurtens nmbo aucrpubbioTopa, BKAIOYAET B
ceba cnegyloLume M1eMeHTL:

CUCTEMA OBO3HAYEHUI essru

B R T e T e O e T - o g
1 . iHTEDBAN
;mnEz Eni 6 § 522 | u2oum Iv.ong B | hepean
4 et oy = nf : o paTyp

! L— Yenosua BRCNAYATALWNK

Nonoca nponyckanna

PesoHaMcHas YacToTa

Homep paspatorxs

KoHCTPYKTHEHO-TeXHONOIMYRCKOR HCAONHEHNE

PRYHEMA hURBTPA

Mavep nbe: k]

S QDUNLTP Nbe3INNeKTPHIECKHA

TIEPBbI SJIEMEHT (6yxsbi «®f1) 0603Ha4aeT (punbTp Nbe303NeKTpUHecKmii.
BTOPOW SJIEMEHT (umngpa) oboanayaer matepuan nbesosnementa (1abn. 435).

Tabmya 4.3.5. L{nghpoBosf KOg MAaTepHana rnbe3osneMeHTa

TPETVU SJTEMEHNT (6yk8a) obo3HaqaeT (yHKumIo ¢unbtpa (Tabn. 4.3.6).

Tabmma 4.3.6. byxBeHHbIT KOA QYHKUNOHAIbHOIo Ha3HaveHNs

R — e

B — e 5 ~r

NOSIOCOBON

PEXEKTOPHBIN

AVCKPUMWHATOPHBINA

YETBEPTHIN SJIEMEHT (unghpa) 0603HAHaET KOHCTPYKTMBHO-TEXHOMOMMHECKOR MC-
nonHenve ¢unbtpa (1abn. 4.3.7).
TIATbIN SJIEMEHT (umngbpsi) o603HauaeT pervcTpaliMoHHLIA HoMep paspaboTku.
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Taﬂnnua 4.3.7. L{n¢poﬂon Ko,q KOHcrpmesHora MCrIONHeHns

ANCKpeETHBIE WHTETpanbHbie OQHOON OMHbIE

MBpUTHBIE OAHOCNONHBIE WHTerparbHLIE NbE3OMEXaHnyeckme |

WHTerpanbHbie MOHONIUTHBIE

MBpUTHHE MOHOIMTHEIR uHTerpanbHule Ha NAB

I'VI6pVITHb|e npo4ine WHTErpanbHele Npoive

LUECTOU 3NIEMEHT (Lghpbi #1 GyxBbi) 0603Ha4AET HOMMHAMbHYIO 4acToTy M euH-
Ly VBMEpEeHUs! HacToTl.

CEALMOM SIEMEHT (ysppsi) 0603Ha42€T 1wmpyHy NOSIGCH NponycKanws (3apep-
Xueanus) B repuax (kunoreprax) iy kop (1abn. 4.3.8).

Tabmya 4.3.8. LinghpoBosi kog nonocki nponycxkanmns

umpom-
NonocHele
{cewuwie 0,8%)

LLMPOKO-
NIONOCHbIE
(0,2 ~ 0,4%)

ump0|<o
NcrnocHbie
(0,4 — 0,8%)

BOCHMOW IMIEVIEHT (6yxB3) xapaKiepusyer yCnoBus akcrnyarauum (1abn. 43.9).

Tabmna 4.3.9. .V(IIOBMH kcnnyaraLmn

BCEKNNMatheckoe Tponuyeckoe Mopcxoe

JEBATHIA 3JIEMEHT (Byxea) ykasbisaer Ha wHTepsan pabouux Temnepatyp (1a6n. 4.3.10).

Taﬂﬂhua 4.3.10. EyKBeHHbm Kon m-:repsana paﬁa-mx reMnepa;yp

MonocoBsle GunbTpbl (LWUKMPOKO M y3kononocHole) SFE v SFT
drpmel MURATA knaccndyumnpyiotes Ha GuiibTpbl € MaflbiMy NOTEPA-
My (SFE cepun A10), ymeHbLueHHOW BLICOTHI Kopnyca (SFE cepun C10),
BbicOKoM3bupaTtensHbie cepun SFT.

CUCTEMA csoaﬂmﬁmm awk  MURATA

Bua ynaxoskm

Wspenc (Bmp A4X)
KOHCTPYKTMBHOE Hehontetve
Tutl {nonoca iposyckarns}
LUeHTpanbian 4acTora NoNoCh! NPOTyCcKaHn
Cepun
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PE3OHATOPbBI 1 ®UTETPEI

TTIEPBBIA SJTIEMEHT (6yxssi) onpenenser (yHkumonanbHoe o6osHaverne duneipa
(NONOCOBOM, peXeKTopHLIN UK ANCKPUMUHATOPA).

BTOPOU SJTEMEHT (111¢hppi) 0603Ha4AET CPEHIOID HECYLLYIO HacToTy.

TPETUI S/IEMEHT (6y«xsb1) 0603HaqaeT nonocy nponyckanms (cm. 1aén. 4.3.2).

YETBEPTBLIV SMEMEHT (6ykant 1 umdpst) o603HavaeT KOHCTPYKTUBHOS WUCNORHe-
Hue. WnenTndwkartop H B KOHLE NOSIHOIC HaMMeHOBaHUs (unbTpa MOXeT O3HauyaTb AOMYCK
+25 kly (SFE10,7MS2H-2), Torna kak uneHtubukarop K — cooTetctsyer fonycky 20 Ky
(SFE10,7MS2K-A), A10 — ¢ ManbiMy NotepsMn (SFE10,7MAS5A10-7), a C10 — yMeHbLIEHHON
BbICOTEI Kopnyca (SFE10,7MIC10-Z).

TIATBIN SJIEMEHT (6yK8b1) 0603HAHAET OTKIOHEHME OT LIEHTPaNbHOM YacToThl WM BUA
HaCcTOTHO% Xxapaktepuctviki. [Nonocosbie mbTpet ymeloume cyddvike A (B...E) B koHUe nonHoro
HavmMenogakvs (unbtpa (SFE10,7MA20-A) MMEIOT HA KOPNYCE LIBETOBYIO KOOMPOBKY O LIEHTpankHon
vacrore (1abn. 4.3.11), a cybdmkc 2 B KoHLIE NONHOMO HaVMeHoBaHWs unbtpa (SFE10,7MICI0-Z) —
obo3HauaeT BUL, HaCTOTHOM XapakTepucTiki. Ecm nepen cyddmkcom mmeerca Bykea H, To Takve
UIbTPBI nmeloT Aonyck 25 k' unm £30 KIu 6e3 Hee.

LUECTOM 3JIEMEHT (6yxeb1 u1 umgppei) obo3vaqaer evg ynakosku (120, T21).

4.4. PHUNIBTPbI NIBE3OKPHCTAJINIMYMECKHME HA IIAB

Pabora ¢pmnbTpoB Ha NOBEPXHOCTHO-aKYCTMHeckmX BonHax (MAB) oc-
HOBaHa Ha siIBNeHn n3b1paTtenbHOro NpyemMa 1 Nepeayy akycTmieckux BOsH
BeryLumx BOONb NOBEPXHOCTU MbE303NEKTPUHECKOW MOANOXKM. Mo cpaBHe-
Huio ¢ LC-punbTpamu onu umelot bonee nnockyio BepitvHy AYX, Gonbilyio
KpyTu3Hy ckatoB AYX Ha rpaHvue mosiockl NponyckaHus, CrabunbHOCTE W
TO4HOCTL. HacToTHaA xapaktepucTuka (gunsTpa Ha [AB nonydvaercs nytem
CYMMUPOBaHMA YaCTOTHBIX XapaKTepUCTVK BXOLHOFO M BLIXOJHOFO BCTPEYHO-
LUTbIpeBbIX Npeobpaszobareney (fBe cuCTeEMBI 3AEKTPOAOB PA3NUHHON AMMHDI,
HaHeCeHHbIe Ha MOBEPXHOCTb NbE3OKPUCTansa METOAOM BaKyyMHOIO Hanbl-
nenHun). OunbTpel Ha NAB He TpebyIoT HACTPOMKM U 3aMEHAIOT (UNLTPLI CO-
CpenoToHeHHoW cerekumm, copepxalyme or 9 fo 13 Touek HacTpoek.

Y3KOMonocHble punbTpbl CNOAb3YIOTCA ANA OYULLEHMA CNEKTpa rap-
MOHWIK B CeNeKTopax CMHTe3aTOpOoB M BfoKax (hOPMUPOBaHUA ONOPHBIX Ya-
cToT. OcTanbHbie MUNbTPLI UCMONBb3YIOTCA LA KaHaNbHOW MAW rPYNNOBOM
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cenekuny CMrdanoB w l-li:\CTOTHO-l/]36ly/]p¢':\TEJ'lbeIX INeMEHTOB, NepecTpavBa-
€MbIX No YacToTe 1 nosoce.

4.4.1. OCHOBHBIE ITAPAMETPBI

OBbI4HO B CNpaBOYHOW NUTEPaType NPUBOLAATC OCHOBHbIE MapaMeT-
pbi, KOTOpbIe HEOOXOAMMO YUUTLIBATE, 3aMeHss NPV PEMOHTE (UAbLTPLI Ha
MAB. K HYM OTHOCKTCA WIMPWHA NONOCHI NMPONYCKaHUS NO YPOBHIO HECY-
LUer YacToTel M300paxeHus 1 HepaBHoMepHocTb AYX B 3TON nonoce va-
CToT, M3bMpaTenbHOCTL NO cocegHeMy KaHany 1 3aTyXaHUe OTHOCUTENbHO
YPOBHA HECyLLEN HacToOThl M300paXkeHms, Ha YacTotax go 30 Mry, 30 MIy,
31,5 Mly, 31,9 Mlwy, 33,4 MI'y, 39,5 My, 39,75 Mly, 40,4 My, 41,25 Mly
v B nonoce 39,5 — 41,5 Mlu.

Ina HopMmaneHown pabotel unbtpa Ha MNAB B cxeme HeobxoonMo
corflacoBaHve npeablayLinx U nocneayomx 3a GunbTpoM KackafoB, yuum-
TbiBas BXOAHbIE U BbIXOAIHbIE CONMPOTMBRAEHUSI U €MKOCTU (DunbTpa.

4.4.2. MAPKHPOBKA SHIBTPOB HA IIAB

QOunetpe ®OM3M9-451, ®N3M9-458, KO4ADEOO1, KOMA1040X n
K®MNA1008 npepHa3HayeHbl G517 NPYUMEHEHUA B TeNeBM3Opax, PaccumTaH-
HBIX ANA NpUeMa CUrHarnoB BellaTensHoro TenesvgerHns B ctaHpapre D/K
(OIRT — oveuecTBeHHbIN cTanfapT). ®uneTp OMN3N9-451-01 nmeer beckop-
nycHoe ucnonHeHve. Ounbtpbl OIN3M19-458 BLINYCKAIOTCA B YeTbIpeX Bapy-
antax (tabn. 4.4.1).

Tabnmya 4.4.1. BapmaHTe! UCrioniHeHns ¢omabTpos

6e3 kopnyca
4375 6es kopnyca
374 B KOpRyce
43,75 B KOpnyce

OunbTpel KONAID07 n KOMATO040E npegHasHa4eHb! Ans NpyYMeHe-
HUA B TENEBU3MOHHLIX NPUEMHWKAX, PACCHUTAHHBIX NS NpUeMa CUIHaNoB
BeLlaTenbHOro Tenesmpenua B ctanfapte D/K (OIRT) n B/G (CCR — 3a-
nafHoeBpONeNcKUiA CTaHAApT).

4.4.3. CHCTEMA OFO3HAYEHHI

Tak Kak ¢urbTpbl Ha MAB ABAAIOTCA Pa3sHOBUAHOCTBIO Mbe303MeKTpy-
HECKMX (PUNBLTPOB, TO U CUCTEMA YCNOBHLIX 0BO3HAYeHWIM (KOTOpYI0 HEoBXOo-
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AVIMO yKa3biBaTb NMpW 3akase y npov3sogurens nvbo amerpubbiotopa) y Hux
TaKas e, KakK 1 Y kepamuyeckmx hunbTpoB (cMm. pasn. 43.3).

CUCTEMA OBO3HAYEHWRA ot

U R ey

onfsfnfsfu|ifs]efs}—nm

: - Temreparyp
l YenoB#R SKCNAYaTALS
Kot Nonoce nponyckanms
KO HOMMHANA 4aCTOThE
Homep paspaGoris
KOHCTDYKTHBHO-TEXHONOIHECKOE MCTIONHEHMe
DyHEUMS Punbrpa
Marepuan nhesoanemeHTa

\ PunsTp nbe:oanexrpmecmny

TIEPBbIN SJTIEMEHT (6yxebi) OF, 0603HayaeT hWILTP NbE30NEKTPUHECKMIA.

BTOPOU JIEMEHT (umghpa) obosHaqaer Marepuan nbesoarneMenTa (cm. 1abn. 4.35).

TPETUU S/IEMEHT (6yxBa) obo3raqaet ¢yHkLMIo bunbTpa (cm. Tabn. 4.3.6).

YETBEPTbIN SJIEMEHT (Lnghpa) 0603HAa4aET KOHCTPYKTVBHO-TEXHONOTVYECKOe MC-
nonHexne unbipa (cm. Tabn. 437).

TI97TbI SSIEMEHNT (Lyehpbi) 06o3HavaeT pervcTpauMoHHbIN HoMep pa3paboTku.

LUECTOM SJIEMEHT (unghpsr # Byxsbi) 0603HAHAET HOMMHANBHYIO 4acTOTy M eAVHM-
Ly uaMepeHus JacToTki (Tabn. 4.4.2).

Tabma 4.4.2. LinchpoBost Ko HOMMHAILHOMN 4acToTb!

m} 0 Meeom . pKeal, . . Magora .
HU3KoMacToTHble (10 60 kIy) 6 BhICOKOqacTOTHBIE (5 — 25 Mry)
cpeaHevactotHbie (60 — 400 ki) 748 BbICOKO4ACTOTHLIE (25 — 35 MIy)
cpenHeyactotHble (0,4 — 1,2 MIu) ‘8 BbICOKONACTOTHLIE (35 — 90 Mru)
BbicokoyacTotHbie (1,2 — 3 Mru) 297 BBICOKOHACTOTHLIE (Bbite S0 MTy)
.S:if BHICOKOHACTOTHLIE (3 — 5 MIy) .

CEABMOU SJIEMEHT (unghps:) 0603HavaeT WmpvHy nonocst nponyckaHus (sanep-
Xusauusa) B repuax (kunorepuax) wnm kof (cm. Tabn. 43.8).

BOCHMOU SJIEMEHT (6yxsa) xapaktepmsyeT yoosus akcnityataumm (om. 1abn. 4.39).

HEBATHIN IJIEMEHT (6yxBa) ykasmsaeT Ha uHTrepsan pabouvx Temnepatyp
(cm. Tabn. 4.3.10).

OYHKUNOHANbHBIE HA3Ha4YEHWA NOMOCOBLIX (DUALTPOB Cepun
(KO4xxxxx, KOMAXXXX) NpencTaBfeHHbl B NPUNoXeHun 3.
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5. CHCTEMBbI OBO3HAYEHHMHA
NHONYIIPOBOOHHMKOBBIX
NnPUB0POB

Kaxaei TMn nonynpoBOAHWKOBOrO Npubopa MMEET CBOe YCUIOBHOE
obo3HaveHve. Mo nHhopMaLn Ha ero KOpnyce MOXHO ONpeaenuTb Ha3Ha-
YeHune npubopa, Tvn, Martepvian NonynpOBOAHMKE; MOLLHOCTb, MPaHWuHYIO
4acToTy M HEeKOTOpHie Apyrve napameTpel. B 3aBrMcmocTy ot rabaputHbix
pa3MepoB kopnyca npvbopa HaHOCAT NonHyio nMbo cokpalueHHylo (kono-
BYIO) MapkMpOBKY. MapkupoBka MOKET NpeacTaBnsaTe 6ykBeHHO-undpoBoe
obo3HaueHve, CMBONbHOE (YCNOBHBEIMY rpathuHeckMy 3Hakamm) nubo uge-
TOBOE (B BUIE OKpaca KOpMyca Wiy ero 4acty, UBETHLIX TOHEK unu Monoc).

B HacTosiuee Bpems ann 0H6O3HAYEHWA 1 MapKMpPOBKW TUMOB MOMNy-
NPOBOAHVKOBLIX NMPMOOPOB, @ TaKXKe MX OCHOBHBIX NAPaMETPOB 1 XapakTe-
PUCTVIK CYLLECTBYIOT pa3fiNyHbie CUCTEMBI U METOABI Knaccudmkaumm n obo-
3HaYeHW, B TOM 4ucne 1 coBCTBEHHan MapK1pOoBKa OTAeNbHBIX (UPM. 10
B HEKOTOpbIX CllyHasX 3aTpyOHAET NpaBwibHOE NMPYMEHEHWE MONYNpPOBOA-
HMKOBbIX NPUOOPOB MpY 3aMEHE BO BPEMS PEMOHTA, OCOOEHHO ecnn B OA-
HOM 3MEeKTPOHHOM BnoKe HaxoAsT NPUMEHEHKE INEMEHTBI KaK 3apybesxxHo-
ro, Tak U OTEYECTBEHHOIO MPOW3BOACTBA.

5.1. MAPKMPOBKA ITONIYIIPOBOHUKOBBIX NPHEOPOR
II0 CUCTEME JEDEC (CULIA)

HanbonbLuyio NONyNApHOCTE NORy4Wna Tak Ha3biBaeMasn aMepyKaHC-
kasa cuctema obosnaveHnin JEDEC (Joint Electron Device Engineering Council),
NpuHsTan obbeaVHEHHBIM TEXHU4ECKM COBETOM EIA no anekTpoHHbIM npw-
6opam CLLIA (Electronic Industries Association).

CUCTEMA OBO3HAMEHMN

% - e e

HameHeHne XapaxTepncTuK

Cepsiitnii HoMep
b THAOHOMUHAN
KonumecTBo p-n Nepexonos

TIEPBbIVI SJIEMEHT (ynghpa) o3navaer konuyectso PN nepexonos nvubo nonynpo-
BOAHVKOBL npybop (1abn. 5.1.1).

Tabnunya 5.1.1. ObozrnaveHme NCXOQHOro Marepmuana

S Kope S AP RS e oM \"k'rzgfiﬂ,uh S T «5”_53 “i@(”;f?t g
3Hauenne Avof, TpaHcTop TMpmUcIop

19
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BTOPOU JTEMEHT (6ykBa «/») 0603naqaeT TUNOHOMUHAI.

TPETUY SJIEMEHT (usghpbi) coCTaBNSET CEPUIAHBIA HOMEP.

YETBEPTbI SJIEMEHT (6yxBa) ykasbie2eT Ha BO3MOXHHIE V3MeHEHMS! napameTpos
(xapaktepucTuk) npubopa B npenenax DRHOro TUNOHOMKHana no EfA.

Ecnu kopnyc TpaH3ucropa wnv Apyroro nonynpoBOAHMKOBOrO Npu-
6opa Man, TO B COKPALLEHHOW MapkMpoBke nepeas uvdpa u byksa «N»
He CTaBATCA.

5.1.1, IBETOBAA MAPKHPOBKA
TonynPOBOOQHHUKOBbIX QHOLOB

B LUBETOBOV MapKMpPOBKe MOJyNpOBOAHVKOBLIX AMOAOB NepBas uugpa
«1» 1 Bykea «N» onyckaioTca.

Homepa 13 asyx nocneaknx Lnugp (IN66) MapkupyloTca YepHow
JONONHUTENLHOM nonocor (konbuoM) (KoTopas He yuMTLIBAETCR) U OBY-
MSl LUBETHBIMW B COOTBETCTBMM C Tabnuuen Ha uBeTHom Bknaake 19. Homepa
13 Tpex nocnegHux undp (IN237) mapkupyoTCA TpeMR LBETHBIMW MO-
nocamu (kornbuamm). Homepa 13 Yerblipex nocnegHnx unep (1IN1420)
MapKMPYIOTCA YeTbipbMSA LIBETHBIMM NOROCaMW M OOMNONHUTENbHOW Yep-
HOW, KOTOpPan He yunTLIBAETCS MpW onpefeneHny HauMeHOBAHWS Nofy-
NpOBOAIHMKOBOrO Tipnbopa.

LieTHbie nonockl (konbLia) HaxopaTes Grivike K Katody Wik NepBas OT Karo-
13 MapKu1pyeTCH YABOEHHOM LUMPWHEI. HavMeHoBaHVe AvOfia YMTAeTCR OT KaTtoaa.

Mpy HanMuum B 0603HAYEHNM HaMMEHOBaHMA Anofa OykBbl, O3HaYa-
owen otnmumnsa, AobasnseTcs gononHUTEnNbHas LBeTHasi nonoca (Konb-
LI0) UNK 3aMeHsET NOCNEAHIOID YePHYIO (MPU YeTLIPEX3HAUHOM HOMEpe).

5.2. MAPKHPOBKA INONYIIPOROOHMKORBBIX INIPMEOPOR
IO EBPOIIEMCKOM CHMCTEME PRO ELECTRON

B eBponewickor 4acth Marepuka (Tonnangun, Tepmanum, OpaHumy,
UTtanuv 1 ap.) WMpOKO pacnpocTpaHeHa cucTeMa accoumaumm Assodation
International Pro Electron. OcroBoin 0b03Ha4YeHMa Mo 3TOM cucTeme SBRS-
I0TCA NATb 3HAKOB. '

Mprbopbt ANA CNeuManbHON UKW NPOMBILLIEHHDI annapaTypel 060-
3HayaloT Tpemsi BykBaMM, 3a KOTOpbIMU ClefyeT NopsAKOBLIA HOMEp pas-
pabotku, coctoswmm n3 Asyx ungp. MNonynpoBoaHVKOBLIE npubopsl Ans
ObITOBOM annapartypbl 06o3HaualoT AByMsi GyKsamMm, 3a KOTOpLIMKY Crefyer
CepUHLIN HOMep K3 Tpex umgp.
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b ‘vP’{o :'E}ec'trbh .

Fpynna

CepuitHLIA Homep
DOYHKNOBANLHOE Ha3HaueHHe

Tvn no:lynposoaHmf)

Tabmya 5.2.1. ObosHaveHue MCXOAHOTO MaTepHana

TIEPBBI JJTEMENT (6yKBb1) 03Ha4aeT UCXOHbIA Matepyan (1abn. 5.2.1).

Kon “Znaverve Kon " 3vaverwe. . “
A repMaHnmn D AHTUMOHUER NHAUSA

B KpeMHWIA SRR cynbhat KaaMus

&) apceHUA ranus e

Tabmya 5.2.2. Ha3naveHwe riosyrpoBoRHuKOBOro rpibopa

[ins nonynpoBoRHMKOBLIX Npribopos BbiBiumx TP 1 YCOP Takke nepsbie bykBrt 0603Ha-
HalOT TMN MOWOAROTD MaTepyana «G» (repManmit) M «S» nnk wK» (COOTBETCTBEHHO KPeMHIIA)

BTOPOM JTEMEHT (Byxsb1) onpefenset hyHKUMOHANLHOE Ha3HayeHWe Nonynpo-
BoRHWKoBOro npubopa (taén. 5.2.2).

Kogy 5 3uauetme Kon o Buguessse
A | manomoumewt auon obiiero HasHauerns | N oTonapa
Ve, ; oTo3nemeHT (horoano,
B Bapwkan B e
e hoToTPaH3NCTOP)
o TPAH3NCTOP MANOMOLLHBIA, ; Q':' M3fly4AIOLWIA VoL ONTMECKOTO
HM3KOHACTOTHBIN 2% (UK) nanyyerms
2 L = MaNOMOLLHBIA PErYNVPYIOLWA URv
D | 1paH3mciop MoLUHbIN, HU3KOYaCTOTHDIN R i RV
- ! nepesicYao i npubop
Sl = MaIOMOLLHBIR KTIOHYeBble
E TYHHENEHBIWM ayon
- TPAH3NCTOPbI
Al b g ol MHUCTOPBI, TUPMCTOPbI, CAMUCTOPHI
3 BhICOKOHACTOTHBIA B Pl VP Pl P
: HECKOMBKO NOYNPOROSHUKOBBIX i
G el U | wmouHble KioneBbIE TPAH3MCTOPbE
npubopos B ofgHoM Kopryce :
MarHWTO-4YBCTBUTENbHBIM AVOR X YMHOXUWTRNbHBA JUOA
% npubop Ha ocHose agpdekTa Xonna Y MOLLHBW BBINPAMUTENBHBIN ANOA
OTKPLITOrQ TMNa el unm MocT
I | TpaH3ncTop MOWIHBIA, BLICOKOHACTOTHBIA | 2 crabunutpon vnu crabuctop
M npubop Ha ocHoBe aPdekTa B
Xonya 3akpbitoro wna ¥

i
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7_’P£TMI7 JIEMEHT obosHavaer npubopbl 418 NPOMEILINEHHOA M CheumantHom

annapatypbt (Byxsbi M umpbi 210...A99), a npubophl LWIMPOKOTro NpyMeHerMA (TONLKO Ludpbi
100...9999).

YETBEPTHIA M NATHIA JJIEMEHT (Byxser nv yugpbi) ob036aualoT yrouHsioume
cBefieHuA (BO3MOXHO, K OCHOBHOMY 0Do3HaueHuio Yepe3 peduc unu pob).
Lns TpaH3aucTopoB yKa3biBaeTCa rpynna no KO3peuLmeHty ycunenms (1abn. 523).

Tabnumua 5.2.3. ByxBerHbI KOR KOIPMMUNEHTa YCnleHis

e i T T T S ) T ] R |
» W - - -

Ferw ; HU3KNIN cpenHuit BLICOKUIA

Jns BLINPRMUTENBHBIX AUOAOB, Y KOTOPLIX aHOM COEAUHEH C KOpNYCOM (cMMBON «R»
B KOHLIE 0B03HaueHs), LM(ppaMm yKa3bIBaeTCA MaKCUManbHas amriuTyaa obpaTHOro HanpaXeHus.

Jns TMPMCTOPOB, aHOL, KOTOPLIX COEAMHEH C KoprycoM (cumMBon «R» B KoHLe obo-
3HaYeHUs), LMD PamMm YKa3HBAETCA MEHBLLEE M3 3HAUEHWIA MAaKCUMasbHOMO HanpsXeHUs BKIIIO-
SEHVSA UNW MaKCUMallbHana aMnnuTyfa obpaTHOro HanpsxeHus B BOMbTaX.

IAns CTabunvTPOHOB — [ONYCTUMOE U3MEHEHUE HOMWHANBHOIO HanpsXeHus cTabu-
nM3aLmm n Hanpsxenue crabunvisaumy B ponbTax. fina o6o3Hayenns [ONyCKaeMoro oTKIoHe-
HUA HanpsxeHus npobos ucnonb3yiotcs GykBeHHBIN KoA (Tabn. 5.2.4).

Tabmmya 5.2.4. ByKBEeHHbIH KOR AOTYCTHMOIro M3IMEHEHNA HOMMHA/LHOIO
HanpsiKerHyus TabnimTpoHoB

B T N R =)
5% 10% 15%

Ecnu kopriyc TpaH3ucTopa unv Opyroro nonynpoBOAHWKOBOrO Mpu-
6opa Man, To HaHOCUTCA COKpaLEHHan Mapkupoeka (Byksa, obo3Havalowan
Matepuan nonynpoBOAHWUKA, OMYCKAETCH ).

5.2.1. IBETOBAS MAPKHPOBKA
IToNIYyrnPOBOOHHKOBBIX AHONOB

Tak Xe KaK ¥ B aMepUKaHCKOW CUCTEME, TUIM AMOOa YMTAETCH OT KaTo-
[a. LigeTHble Nonockl HAaXooAaTCA Bnvike K katofy, MpUHEM nepsas nonoca ot
KaTofla HaHOCUTCA Wwnpokon (cM. LBeTHylo Bknagky 20). Mapkuposka cra-
Bunutporos 8 kopryce SOT-61 BLINONHAETCA LBETHLIMW NMonocamu Ha of-
HOM U3 BLIBOLOB {CM. LIBETHYIO BKNanky 21). !

5.2.2. MAPKHPOBKA NOJIYNIPOBONHHKOBBIX
IIPHEOPOB 110 CTAPON EBPOYIEHCKOM CHCTEME

B cTapbix Mopensix ObITOBOM ¥ MPOMBILLNEHHON TEXHWUKW EBPONENCKIX
UPM MOXHO BCTPETUTL BYKBEHHBIR KOL MONYNpOBOGHUKOBEIX NpUBopos,
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HauvHalowncs ¢ Byksbl «O». Paciumdposka Takon uHpopMaLny AaeT npea-
CTaBNeHUE Nutllb O TUNE NONYNPOBOAHWKOBOIO 3NeMEHTa.

TIEPBbIVI S/IEMEHT Gyksa «O».

BTOPOV IJIEMEHT Gyxea, obo3Havaiowas B npwbopa (tabn. 52.5).

Tabrmya 5.2.5. BykserHoe 0603HaveHme THNA rosyIpoBOAHNKOBOIO npyubopa

_Kon | awewewe T ke T Tavaven
A ovog, ETis TpaH3ucrop

AP ¢oTopvon IRt (hoToTpaH3nCTOp

!Mszg crabunutpoH ! ¢oTonpoBofsLMIA 3nemenT ((oropesncrop)

5.3. MAPKHMPOBKA NONVIIPOBODHMKOBBIX NPHEOPOR
O ANOHCKOM CHCTEME JIS

B CrpaHe BOCXOASILErO CONHLA LUMPOKO UCMONB3YETCS MPOMBILLTEHHEIR
cranpapt JIS-C-7012 accouvaumm Electronic Industries Assodation of Japan, koto-
pbilt SBISETCR KOMOUHALVERN MexXIy cucreMamy 0bcaHaqeHvin JEDEC v Pro—Electron.
YcnoBHoe 0603HAYEHUE COCTOUT U3 MATW INEMEHTOB.

CUCTEMA OBO3HAYEHWA = Jis

TN P

TpeSoRaHUA CTAHARPTOR
JHononnurenshan MOAMGOMKALEEA
PerucTpatnotium Homep
DYHKUMOHANLHOR HAZHANEHNE
Semiconguctor
L Bua nenynpoBogHuKoBoro np»dopaj

TIEPBBIA ITEMEHNT (meppa) obo3zHauaeT BUL unu KAacc NonynpoBOAHMKOBOMO Npu-
6opa (1abn. 53.1).

Tabmya 5.3.1. ObosHaverme BHAA Oy rpoBOAHUKOBOIro npubopa

T wawerwe | Kom | 3vamenme
oTtopumog, doTotpaH3ucTop . TpaH3ucTop
ovon MI TMPUCTOP, YETLIPEXCNONHBIN Nprbop

BTOPOM IJIEMEHT (Gyxea «S») o3vauaet Semiconductor (0BbH4HO NPy MapKypoB-
ke nepeylo OykBy «S» onyckalor).

TPETVI JIEMEHT (6yx83) onpenensiel hyHKUMOHANbLHOE Ha3HayYeHMe 1 CBOVCTBA
NoNynpoBOOHVIKOBLIX Npubopos (Tabn. 5.3.2). ¥ dotosnemertoB ((poTopmonsl, hoToTpaHavc-
TOphI) TPETUIA 3NEMEHT MApKMPOBKW OTCYTCTBYET.

YETBEPTbIV SJIEMEHT (usgbpsi) 0603HauaeT per. HOMep, HaunHan  yucna 11
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Tabmya 5.3.2. Byxperroe 0Bo3HavYeHue nonynpoBoaHNKoBoro Npubopa

[P T P 3navenve
N1oNeBoV TPaH3MUCTOP C KaHanoMm

| BbicOKOuaCTOTHLIN Tpam3ucTop PNP|

nepexopoM N
HU3KO4ACTOTHbIN TpaH3ucrop PNP CUMMETPUYHBIN TUPUCTOP

nepexofom (armucrop)
BbICOKOYACTOTHBIV Tpan3ucrop NPNE IO AT e

nepexonoM VHAOL IS HOR

| Hu3KovacToTHEIM TpaHaucrop NPN
nepexopoM
nvion Ecaku (YeTbipexcnovHbin
nvof co cTpykryport PNPN)

Bbll'lpﬂMVITeJ'lebll?l avon

cnaborouHbi pyop

TMPUCTOp NABUHHLINA OVUOL,

pvop, MaHHa (HeTbipexcnofHbIn
Mo, co cTpykryport NPNP)

ofHonepexofHon (He MHXeKTU-
POBaHHbIN) TpaH3UCTOp

3| nonesow Tparancrop ¢ kavanom P |-

Bapukan

CTabunuTpoH

11TbIH STIEMEHT (6yxBa) (MoxeT oTcyTcTBoBaTh), 0603Hayaer [OMONHUTENbHLIE
mogvduKaumm (A — nepeas, B - BTopasi v nowiegywowme).

LUECTOM JIEMEHT (6yxBa) nononHUTENkbHEIA MHAEKC, OTpaxaioumii Tpebosanus
pasnuuHbix crangapros (N, M unm S).

5.3.1. IIBETOBASY MAPKHPOBKA

Kak 1 B ynoMsiHyThIX BbiLLE CUCTEMAX MapKUPOBKY NMONynpoBOAHUKO-
BbIX NPMOOPOB, LIBETHBIMM TOUKaMK (MONocamMu) OTMEHRIOTCS Pa3HOBUAHOC-
v cepuid (TUMNOB) WNK pa3NUUHBIE XapaKTEPUCTUKK MO cucteme JIS.

Ha wupeTHoOI BKNaaxe 22 nokasaHbl OTAWYKS B LIBETOBOV MapKUpOBKe
canpecopos (orpaHuumTen HanpsxeHwvst) dupmbl Sony. ise nonocst ogm-
HAKOBOIO LIBETA YKA3LIBAIOT HA 3anATYI0 MeX/y Lippamu, onpefenseMbtMu
no LBeTy nonoc.

5.4. CHCTEMA OF03HAYEHMH OTEYECTBEHHBIX
NONYIIPOBOOAHHMKOBBIX IIPHMBEOPOB

B ocHOBY cucTeMbl 0OO3HAYEHUIA OTEYECTBEHHLIX TPaH3UCTOPOB U An-
O[0B MOfOXEH OYKBEHHO-UM(POBOI KO, YCTaHOBNEHHLIV OTPACNEBbIM CTaH-
paptom OCT 11336.919- 81, 6asupyloLniics Ha psae KNACCUPUKALIMOHHBIX Npw-
3HaKOB ((byHKLIMOHANEHOMY HA3HAYEHWIO, NMPEAENbHOV MOLLHOCTK, YacToTe 1
ap.). Kak v niobas gpyras, cuctema obo3HaqeHU U MapKUPOBKN MOCTOSHHO
COBEPLIEHCTBYETCA, B HEE BHOCATCA U3MEHEHUs, HaMpaBlieHHbIE Ha NMpuBeae-
HWE KCNONb3yeMblX KOMOB K €AVHBIM KNACCU(PUKALMOHHBIM RPU3HAKAM.

124



CUCTEMBI O503HAYEHINT

OtevecTBeHHast cUCTeMa 0DO3HAYEHWIA NONYNPOBOAHUKOBLIX Rpubo-
pOB rNpenycmaTpueaeT 0603HAYEHUA, COCTOSIUME U3 HECKONBKUX SNEMEHTOB.

CUCTEMA OBO3HAYEHUU OCT 11336.913-81

oy
§“§7!3E"’-’- Al m

Moampukauun npuGopa

ParBpakosxa Fo napaMeTpaM
Howep paspaborku
DYHKLHOKANBHLIE BOIMOXHOCTH
Fpynna Nonynposoasmka
Marepnan NonynpoBoskMEa

L

TIEPBBIH IITEMEHT (6yK8a nmv Unghpa) 0603HauaeT NpuMeHAeMBIV NONYNPOBOLHY-
KOBbIV Matepuman (1abn. 5.4.1).

Tabmua 5.4.1. Obo3HaYeHNE NPHMEHIEMOro nonynposoaHNKOBOro MaTepHana

[ v | B (T §

repMaHum [ ) " | coepnnenus ranvs
KPEMHIIA : [ CcoefVMHeHNA UHANA

BTOPOH SJIEMEHT (6yx8a) onpepfensieT Noakiacc (rpynny) nonynpoBoaHWKOBOro
npubopa (tabn. 5.42).

Tabmya 5.4.2. O603HayeHMe rIOZKNECCa MONYPOBORHMKOBOIO npubopa

® Bagth] P Ty ——

e, -
AMOAHBIV TUpMCTOP
onTonapa avofHas
e TPaH3WCTop NOJeBOw
reHeparop Lyma . @ crabyinvtpon v crabucTop

BLINPAMUTENbHbINA
VMNyNbCHLIN OUOR

TYHHENbHEIA QVIOL,

pviop I'aHHa

Bapvikan

TpaH3ncTop GunonapHbI

i TPUOHHBIV TUPUCTOP
{BbINpAMMTENLHEI Bnok, cTond)
| (nvonHas cBopka)

CBETOM3MYYAIOLWMIA [IUOP,

TPETUH JJIEMEHT (unghpa) onpepensieT OCHOBHBLIE (PyHKLMOHANBHBIE BO3SMOXHOCTU
NonynpoBOAHVKOBLIX Npubopoe (1abn. 5.4.3).

YETBEPTDLIH, [TATSIA M LLUECTOH IIIEMEHTS! (usighpsi) 0603HauaIoT NOpAAKOBLIA
HOMEP KOHCTPYKTUBHO-TEXHONOrMHECKON pa3paboTku, a Ans C1abunuTpoHoB 1 cTabucTopos —
Hanpsixenve crabwavsaumn.

CEAbMOU IJTEMEHT (Byxsa) onpepenser knaccupukaLmio (pa3bpakoeky no napa-
MeTpam) NonynpoBOAHYVIKOBLIX NPUBOPOB, M3rOTOBNEHHLIX NO EAUHOM TEXHONOTMMA.

Lnsi yTOYHEHINA MOAVMDUKALIMET KOHCTDYKLMHM M1k 2NIEKTPMNECKIX NAPAMETPOB MHOAA
HCII07L3YI0T JOITONHHTENBHBIE 37IEMEHTbI B 0D03HAYEHIM N07YNPOBOHMKOBBIX NPHOOPOB.
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Tabnmuya 5.4.3. Lingposoe 0603HaYeHNE PYHKUNOHAMSHEIX BOSMOXHOCTEN

CMECUTENbHBLIN AVIOL,

ﬂeTeKTOprlﬁ Avion

YCUIMTENbHBIA IVOL,

nNapameTpuHeckui [mog

NepeKJTIoYaATENbHBIN MW OrPaHVMUTENbHBIA [MOA,

YMHOXMTENbHBIV MW HACTPOSSHBIW AVOL

reHeparopHLI AVOLR,

VUMNYNbCHEMA OVOR,

sapukans (8)

MoACTPOEYHbLIN Bapyvkan

YMHOXUTEbHBIA BApVKan

reqepatops: uyma ()

HM3KOHACTOTHLIN FEHEPaTOop LyMa

BbICOKOYACTOTHBIA FEHEPaTop LiyMa

BHOABI BENPAMUTENIbHBIE UMITYTbCHEE (V)

BLINPAMUTENBHBIN AVOA, € NOCTOAHHBIM UM CPeOHM 3H34eHUEM TPSIMOrO ToKa He
Gonee 0,3 A

BHINPAMUTENBHBIN AVOL, C NOCTOAHHLIM N CPEAHVM 3H3YEHWEM MPAMOro ToKa
ot 03 no10 A

peseps

L1 UMNYNBCHBLIX AAVONOB € BPEMEHeM BOCCTaHOBNEHWS 0BparHoro CoNpoTUBEHWA
6onee 500 Hc

LJ19 UMNYNbCHBIX AVIOLOB € BPEMEHEM BOCCTaHOBNEHWS 0OparHoro conpoTMBNEHA
150 — 500 He

Ang MNYNBCHLIX AUOR0B C BpeMeHeM BOCCTaHOBIIEHUS o6paTHoro CONpPOoTUBIEHUA
30 — 150 He

NS UMNYSbCHBIX VOAOB C BPEMEHEM BOCCTaHOBIIeHVA 0DpaTHOro conpoTuBieHHs
5—30uc

AN IMNYMbCHBIX IMONOB C BPEMeHeM BOCCTaHOBNEHMA 0BPaTHOro ConpoTUBIEHWA
1—5uc

NS UMNYIbCHBIX AAMOARCB € SPPEKTUBHBIM BPEMEHEM XN3HA HEOCHOBHbIX
HocuTenen 3apaia MeHee 1 Hc

BHoge: TyrensHbie (V)

YCUNUTENBHBIA TyHHENbHBIA OUOL

reHepaTOPHLIA TyHHENbBHbIN IWOL,

fiepeKITioHaTeNbHBIM TYHHENbHEIN QVOA,

obpalleHHbIA avon

HIANYHAIOLME ONTTCHNEXTPOHREE Nprbops! (1)

Bviof] UH(PaKpacHoro M3ny'eHvs

MOAYNb MHPPAKPACHOTO UBNYHEHISA

s e N et & e

>



CUCTENBI OBO3HAYEHUE

Tpoponwernne rabn. 5.4.3

LT e NS Y, » k. L w6 iAo o

CBETOAMO ] BUAMMOTO CTIEKTPa M3NY4eRUs
3HaAKOBbI MHAVKATOP
3HakoBoe Tabro npencTaBnesys MHopMaLm
LIKana B13yanbHoro npeaciaBnenvn ihopManmm
3KPaH BM3yaribHOMO NpeaCTaBieHns UHgpopMaLmm

BHOHSIE TUDUCTOPS) - BUMHACTOPS! (H)
3KpaH BM3yanbkHOro NPeacTaBiesvs HpopMaumm
LVHACTOP € MaKCUMATTbHO LOMNYCTUMBIM 3HaYerneM npsimoro Toka ot 0,3 po 10 A

Tpar3NCTOp! onessie (17)

TpaH3ucTop Manoi MotuHocT (A0 0,3 BT) € M(paHnyHOM YacToToN ycunexvs He
Bonee 3 Mruy
Tpar3ncTop Manon MowwocTu (o 0,3 BT) ¢ rpaHyHOM HacToTon ycuneHus
3 - 30 Miy
Tpar3ncTop Manoi MolyrocTu (no 0,3 BT) C rpaHuqHOV HacTOTOM ycuneHus Goree
30 My
TPaH3uCTop Manon Moluoctu (Lo 0,3 BT) ¢ rpalnurOmn YactoTon yevnevs 6osiee
30 My 3
TpaH3aucTop cpeaten MowHoaw (0,3 — 1,5 BT) ¢ rpaHmyHoi Yactorold yeunexms
3 —30MIy
TpaH3MCTOp cpentHen MowHocn (0,3 — 1,5 BT) ¢ rpaHusHom Yactoron younenys
Bonee 30 MI'y
Tpar3McTop 6onbLon MotHocTH (Bonee 1,5 Br) ¢ r?auwmoﬁ 4aCTOTON YCUAEHMA
He bonee 3 MINY
TpaHaucTop Bonbluor MowHocTy (Bonee 1,5 BT) ¢ rpaHusHon YacroTon yeunerus
3 — 30 MIy
TpaHancTop 6onbLuoih MowwHocTK (Bonee 1,5 BT) € rpaHuuKON YaCTOTOW ycunervia
Bonee 30 Ml

crabumaport 4 crabucropsi (C)

cTabunuTpoH MowHOCTbIo A0 0,3 BT C HOMMHaNEHBIM HaNpsXeHveM cTabummaatym
meHee 10 B

cTabunuTpon MoLHoCTbI0 Ao 0,3 BT C HOMMHaNbHLIM HanpskeHmeM CTabunuaalmm
10— 100B

crabunTpon MougHoCTbI0 A0 0,3 BT C HOMMHaNbHLIM HanpskeHeM cTabunusatiym
Gornee 100 B

CTabunuTpoH MowHOCTLI0 0,3 — 5 BT € HOMMHATBbHEIM HanpRXenem
ctabunusayym Meree 10 B

CTabMNTPOH MOLLMOCTBI0 0,3 — 5 BT € HOMMHAMbHBIM HANPAXKEHNEM
crabunumsaymu 10 — 100 B

cTabnnuTpo MotwHOCTHI0 0,3 — 5 BT € HOMMHANBHBIM HANPRXEHWEM
crabunvaan Gonee 100 B

CTabunUTPoH MoLHOCTbI0 5 — 10 BT € HOMMHANbLHBIM HaNpsXXEHUeM CTabnmmaaLmm
menee 10 B

cTabunUTPOH MOLHOCTbI0 5 — 10 BT € HOMMHaNLHLIM HaNPSXXEHVEM CTabunm3aliym
10—-100B
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fpogonxerse 1abn. 5.4.3

L b Vibios il I ! s i

CTabUNUTPOH MOIHOCTBIO 5 — 10 BT € HOMMHANBHBIM HANpsXXeHeM cTabunmsanmum
Gonee 100 B

TparIncIopsr Gunonfprse (T}
Tpan3ucTop Manoin MowHoCTK (o 0,3 BT) C rpaHNHHON YaCTOTON yCUReHns He
Oonee 3 Mly
Tpan3ncTop manoi mowHocTm (fo 0,3 BT) € rpaHUHHON YacToTon yauneHus
3—-30 MIy
Tpan3ucTop Manoin MowHoctu {fo 0,3 BT) € rpaHnYHON HacToToN ycmunenns Gonee
30 MIly
TpaH3ucTop cpenHei motuHocTu (0,3 — 1,5 BT) € rpaHvHHON H2aCTOTON yCUREHnS He
6onee 3 MY
TpaH3ncTop cpepHen MowHoCTU (0,3 — 1,5 BT) € FpaHMSHON YacToTON ycuneHmn
3-30MIy
TpaH3ncrop cpefiHen mouHocTy (0,3 — 1,5 Br) € rpaHuyHON YacToTon yCUneHun
Gonee 30 MIy
TpaH3ncrop 6onswoi mowHoctu (Gonee 1,5 BT) € rpaHUYHON HaCTOTON yCUNEHUA
He 6onee 3 MIINy
TpaH3ucTop GonbLion mowHocTv (Gonee 1,5 BT) € rPaHUYHON YacTOTON yCUNEHNs
3 —-30MIy "

TpaH3ncrop Gonbwon mowHocTu (6onee 1,5 BT) € rpaHNYHON YacTOTON ycuneHus
6onee 30 MINy

TMpUCTOpS! v}
TUPUCTOP € MAKCMManbHO AONYCTUMEIM 3Ha4eHUEM, B OTKPHITOM COCTOAHWUU,
cpepHero Toka He 6onee 0,3 A UM MMNyNbCHOro Toka He bonee 15 A
TUPUCTOP € MaKCUManbHO [OMYCTUMbIM 3Ha4YeHWEM, B OTKPLITOM COCTOAHWUU,
cpepHero Toka 0,3 — 10 A unu umnynecHoro Toka 15 — 100 A
TUPUCTOP € MaKCUMaNbHO AOMYCTUMbIM 3HAYEHNEM, B OTKDBITOM COCTOAHWK,
cpepHero toka Gonee 10 A unn umnynbcHOro Toxa 6onee 100 A
TPHAOLHBIE THPUCTOPY! 3arMpaembie (V)
TUPUCTOP C MaKCMManbHO RONYCTUMBIM 3HA4YEHUEM, B OTKPbITOM COCTOAHUN,
cpenHero Toka He 6onee 0,3 A unu UMNynbcHOro Toka He bonee 15 A
TUPUCTOP € MAaKCMMaNbHO AOMNYCTUMBIM 3HaYEHUEM, B OTKPLITOM COCTORHUMN,
cpepHere Toxka 0,3 — 10 A unu umnynkcHoro Toka 15 — 100 A
TUPUCTOP € MaKCUMANbHO AONYCTUMBIM 3HAHEHUEM, B OTKPBITOM COCTOAHUU,
_cpegHero Toka 6onee 10 A unm nvnynbcHoro ToKa 6onee 100 A
TpMOaHbIe THPHCTOPS! CummTpnstibie (V)
TUPNCTOP € MaKCMMaNbHO [OMYCTUMBIM 3HIRWEHNEM, B OTKPHITOM COCTOAHMA,
cpepHero Toka He 6onee 0,3 A W UMNyNbCHOTO TOKa He bonee 15 A
TUPUCTOP € MaKCUMaNLHO [OMYCTUMbIM 3Ha4YEHWEM, B OTKPRITOM COCTOAHMA,
cpeprero toka 0,3 — 10 A unu uMnynbcHoro Toka 15 — 100 A
TUPUCTOP € MaKCUMaNbHO AOMYCTUMBIM 3HaHEHVEM, B OTKPbITOM COCTOIHUA,
cpegHero Toka Gonee 10 A unu UMnynbcHoro Toka 6onee 100 A

BenpamuTenssie 61oxu, crobei, anoarsie cbopiw (L)

[NOAHBLIA CTONG € NOCTOAHHLIM UMW CPERHUM 3HAYEHMEM NPSAMOTo TOKa He bonee
03 A

AVOAHBIA CTONG € NOCTONHHBIM UMK CpeaHUM 3HaYeHWeM npsMoro Toka 0,3 — 10 A

AVoAHbIN BROK € NOCTOAHHbIM MW CPERHUM 3HaYEHUEM NpsMoro Toka He Bonee
03A

[MOAHBIA BNOK C NOCTOARHLIM UNU CpeAHUM 3HaveHneM npsamoro Toka 0,3 — 10 A




CUCTEMbI O5O03HAYEHU

BOCBMOH IJTEMEHT (ungppa nm Byxsa) umdpa obosrayaer mopvidumkaLmm npubo-
pa, NPUBOASLUMX K M3MEHEHMIO €r0 KOHCTPYKLIMM UNU 3neKTpuyeckx napametpos (1 - 9). bykea
«C» — Habop ofHOTUNHBIX MPUGOPOB B ODOLUEM KOpryce, He COEQUHEHHBIX 3NEKTPUHEcKU vnu
COE[IMHEHHBIX ORHOUMEHHBIMM BLIBORAMU.

JEBSTbIA JITEMEHT (unghpa) HanucawHas yepe3 peduc, obo3Haqsaer MopupuKa-
LM KOHCTPYKTMBHOrO McnonHeHus BeckopnycHbix npubopos (1abn. 5.4.4).

Tabmya 5.4.4. LingppoBoe 0bo3HaYeHHe MOAHNPMKALMM HCrIONMHEeHHA 6eCKopIyCHbIX
npyubopos

¢ rnbkumy BbiIBopamu Be3 Kpuctannopepxarens (nopnoxku)
¢ rMbkmMK BLIBofIaMK Ha KpuUCTannopepxarene (nopnoxke)

C XeCTKMMU BhiIBofiamy 6e3 Kpuctannopepxarens (noanoxku)

€ KeCTKMMM BHIBOflaMy Ha Kpuctannogepxarene (nopnoxke)

C KOHTaKTHbIMM Nnoulazikamy Be3 kpucrannopepxarens (nopnoxku)
v 6e3 BHIBOLIOB

C KOHTaKTHbIMM NOWanKaMm Ha Kpucrannopepxarene (nognoxke) u
6e3 BHIBOJIOB

pemces

S —r—rg g

]
i
.

AECATHIA SNIEMEHT (6yxBa) obo3rayaeT nopnbop npubopoe no napamerpam
(1abn. 5.45).

Tabmya 5.4.5. ByxserHoe 0bo3HaveHye napHoro nogbopa npmubopos
- - e T T

¢ nop6opoM NO NapameTpam B Napsb!
¢ nopbopoM M0 NapameTpam B YeTBepKU

¢ NopBopoM No NapaMeTpamM B LIECTEPKM

JaHHas cuctema 0603HAUEHUY BMELLAET 3HAUUTENBHBIA 0OBEM WH-
dopMaLMK 0 CBOWCTBaX NONynpoOBOAHWKOBOro npubopa. Ho mockonbky
OCT 336.919-81 6bin BBEAEH B fericTeye € 1982 r., To ans paxee paspabo-
TaHHbIX MONYNPOBOAHUKOBLIX MPUBOPOB (K BLINYCKAEMBIX MO Celt AeHb)
ucrions3osBanace bonee ynpolueHHas cuctema obO3HAYEHWI, COCTOSILAs
V3 [BYX-TPEX 3NEMEHTOB.

CUCTEMA OBO3HAYEHUM OCT 11336.913-68

pynna

TNopapkoBsif HoMep paspatiorkn

NonynpoBoavkosbie Npuiopbt
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TTEPBbIF INTEMEHT (6yxBa) obo3maqaer kiacc NoMyNpoBOAHVKOBLIX NpuOOpoB
(1abr. 5.4.6).

Tabmya 5.4.6. O603naverme Knacca nonynpoao,qum(oaora npubopa

6mnonﬂpru?| TpaH3ucrop

6rNoONAPHLIA TPAH3NCTOP B KOPMYCe, KOTOPLIN
repMeTU3npyeTca cnocoboM XonoOHOM cBapku

NONyNpPOBOAHWMKOB b avop

BTOPOM IJIEMEHT (yneppsi) ykasbiBaeT Ha Matepuan NosynpoBOAHWKa U obnactb
nNprMeHeHus NONYNPOBOAHMKCBOrO npubopa (1abn. 5.4.7).

Tabmia 5.4.7. O603HavYeHne Marepyana 1 0b1acTi npHMeHeHns

SRR Lot sl i 4 ’“, Ypp‘wmm’ﬁmws ﬂ“w* "“"" S e ]
SN G COC YRR eHINe IHTeRha/it n.9b: s ip i i, A ik i

repMaHVERbIE MajIOMOLLHBIE H3KOYACTOTHLIE TPAH3UCTOPLI
KPEeMHUWEBHIE ManOMOLUHLIE HU3KOYACTOTHEIE TPAH3UCTOPb
repMaHmeBbie MOLUHBIE HU3KOYACTOTHLIE TPAH3VCTOPEI
KPEMHUWEBLIE MOUIHBIE HM3KOYACTOTHBIE TPAaH3UCTOPL
repmaxvieBbie ManomoluHele B4 v CBY TpanHancropbl
KpemMHueBble MasioMoLHble BY 1 CBY TpaH3ancroptl
repmaxiveBbie MowHble BY 1 CBY Tpamsncropht
KpemMHueBkle MoiliHble BH w CBY TpaHanciophl
repMaHueBbie ToHEYHb!e A1Oofk:

KPEMHWEBLIE TO4EYHbIE AVOAb!

KPEMHUEBLIE NIIOCKOCTHBIE ANOLbE

repMaHieBble NNOCKOCTHHE VOLb!

ol eMecvtenbHbix CBY fietekTopor
YMHOXUTENL Hble BNOLbI

[VOREL NS BULOEORETEKTOPOB

repMaHveBbie NapameTpyyeckme auoabl

KPEMHWEBLIE NapaMeTpuyeckme BMoab!
CTabMNUTPOHDI

BapviKans

TYHHENbHbIE AMOpbI

BhINPAMUTENbHBIE CTonbbt

TPETUI SJTEMEHT (6yxpa) yKasbiBaeT Ha pasHOBULHOCTL rpynn OOHOTUIMHBIX NPU-
60poB (y HEKOTOPLIX TUMOB MOXET OTCYTCTROBATL).

[na cTabunuTpoHOB B KaueCTBE TPETHETO W YETBEPTOrO 3NEMEHTOB
npuceamsanuce umcna (tabn. 5.4.8), npuuem Ase nocneaHve Undpbl Kaxho-
ro Yncia COOTBETCTBYIOT HOMUHASIBHOMY HanpsiXeHWo cTabunusaumm cra-
OUNUTPOHOB [AHHOro TUNA. MATEIA 3NEMEHT yKa3klBan Ha PA3HOBUAHOCTL
OOHOTUINHBIX MpUbOopOoB.

130




CUCTEMBI O503HAYEHNI

Tabmuya 5.4.8. Lingpposoe 0B03HBYEHNE MOLYHOCTHU M HanpsKerys crabumsayms

e

c Manoi ' 'm P<038r)

C Hanpsxenvem cTabunmaaumn 0,18 — 9,9 B

C HanpsxeHneM crabunuaaymu 10 B — 99 B

€ HanpsxeHuemM cTabunuaaumm 100 B — 199 B
cTabinnmTp cpenriedi 1 (0,3 Br <P <5 B7)

1 ¢ HanpshxenneM ctabunusaumm 0,1B — 9,9 B

€ HanpsxeHueM CTabunuaaumm 10 B — 99 B

€ HanpsixeHveM crabunusauymn 100 B — 199 B
Crabinnup b 1055 MouHocT (P > 5 Br)

€ HanpsiXeHvem ctabunusaumm 0,1B — 9,9 B

¢ HanpsXeHuem cTabunusaumu 10 B — 99 B

C HanpAxeHvem cTabunusaumm 100 B —~ 199 B

5.4.1. IIBETOBAA MAPKHPOBKA

Ha ManorabapWTHEIX NONyNPOBOAHVKOBEIX NMprOopax MapKUPOBKY OCy-
LUECTBASIOT LIBETHEIMI fIONOCAMU UNK TOUKaMU.

B 3aBMQMMOCTI OT PacroNOXeHUsi LUBETHOM TouKM Ha koprnyce (KT-26,
KT-27, KT-29) pasnviatoT TUn Unv rpynny RomypoBOAHMKOBLIX Rprbopos (Tpak-
3ucTopa). bonee nonpo6Ho UBETOBas MAPKUPOBKA NONYNPOBOAHUKOBLIX M-
6opoe paccMoTpeHa B rn. 6 1 7.

5.5. MAPKMPOBKA NONYVIIPOBOOHHMKOBBIX NNPUEOPOB
OTOEJIBHBIMM ®HMPMAMMU

Kpome nepeuncieHHbIX Bbillie CUCTEM MAapKUPOBKY, OTAENLHLIE (hUp-
MbI-NPOU3BOAUTENN BBOAST CODCTBEHHYIO MApKWPOBKY ANst CMELUanbHBIX
TWUINOB NPUBOPOB, BEINYCKAOLIMXCS Nog TpeboBaHUs 3aKa3uvka NHOo No KoMm-
MepueCcKUM CoobpaxkeHusim.

Huxxe npusegeHa MapKUMpOBKA Ha KOPMycax TPaH3UCTOPOB, NONY4UB-
WX Hauborbliee pacnpocTpaHeHve pa3nudHbIX vpm. Kaxaas (hupma opw-
rYHarnbHa B CBOEI MAPKUPOBKE. 334acTyIo MapKUpOBKa TOTO UMK MHOTO Nosy-
npoBoAHKKoBOro npubopa HauvHaeTCs ¢ Byks Ha3BaHUs (UPMBL.

IRGPC30KD2 — 6unonsipHbIV TPAH3UCTOP C U30MMPOBAHHEIM 3aTBO-
pOM CO BCTpOeHHBIMK Avioaamu dwipmel International Rectifier.

MJ3521, MM1812 — MouiHEIE TPaH3UCTOPLI B METAINIMHECKOM KOpPMy-
ce pupmm Motorola.

MJE8OO, MPSU51A — MoLuHbIE TPAH3UCTOPE! B MNACTMACCOBOM KOp-
nyce cpmpmel Motorola.

RCA1TB04 — MOUIHBIN TPAH3UCTOP B METANNNYECKOM KOpMyce hUpMb
RCA, comp.

7
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TIP3055, TIP151 — MOwWHBIE TPaH3MCTOPLI B NNACTMAcCOBOM KOpRyce
¢umpmbl Texas Instruments.

TIPL775A — MOLUHbII TPAH3WCTOP € ANaHaPHBIM PACNONOXEHUEM Bbi-
BofoB hupmbl Texas Instruments.

U2T601 — MOLLHbIA TPAH3NCTOP B METanNMHECKOM Kopryce (pupmbl
Unitrode Corporation.

2T402, ZTX601A — nonynpoBOAHVKOBLIE Npubopst hrpMbl Ferranti.

5.5.1. MAPKHPOBKA IOJIYIIPOBOAHHKOBBIX
IIPHEOPOB $HPMOJ¥} NIPPON ELECTRIC COMPANI
(NEC)

[ns obo3HaveHus CBOMX NONYNPOBOAHUKOBLIX 3nieMeHToB rpma NEC
VCnonb3yeT TOBapHbIA 3HaK B BUAEe BykBbl «N» 1 HECKONbKO CYMBOJOB,
0603HaYAOUWINX KOHKPETHBIV NONYNPOBOAHVK.

TTEPBbIN JIEMEHT (coverarme ByKs) ob6o3Haqaet TV NoMynpoBOLHVKOBOFO Npy-
6opa (1abs. 5.5.1).

Tabmya 5.5.1. BykBeHHoe obo3HaveHHe nonynpoBogHMKoBoro npmbopa

= e ] S ey

= e gt T

cBETOM3NYHaloLMe UNOAL!
3eNeHoro CBE4eHUn
TOH€EYHO-KOHTaKTHLIe
KpeMHVeBLIe AVOfbI
apceHnA-rannnesbie AMoak!
6apbepom LLiotkn

NaBUHHO-poneTHLIe guoabl

anoabl laHHa

CMecuTeNbHble repMaHueBbie
ovoab!

cBeToM3fyyaloume Anoab!

(o] {0) H3UCTOPbI
q) 1apal SIop KpacHOoro ceeveHna

onTonapsl, thoTonpr1emMHnkn BapaKTopbl

cBeTom3ny4vaime gnoakl

CTa6WﬂMTpOHbI Xenroro cee4eHns

HOBbl€e MONYNPOBOAHNKOBbIE
nprbopt!
BapMCTOpbI

BTOPOM 3/IEMEHT (undpsi) perncTpalinoHHBIA HOMeP.

5.6. BBSAMMO3AMEHSAEMOCTD INOJMIVIIPOBOOAHMKOBBIX
INPHEOPOB

Borpochl, CBS3aHHEIE C B3aVIMO3aMEHAEMOCTLIO OTEHECTBEHHBIX M 3apyBex-
HBIX FOMYMPOBOAHMKOBLIX MPUOOPOB, BOHMKAIOT NPV HeoBXoaVMMOCTH 3ameHbl
BbiLUE/LLEro 13 cTpos Aprbopa B KOHKPETHOM anmapaType, a TAKKe Npy onpenere-
HUM BO3MOXHOCT BOCRPOM3BELICHIA VHTERECYIOLIETO YCTpoicTBa (Cxembr).
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CUICTEMbI O5O3HAYEHMY

MNonHan aHanorMYHOCTL (3KBIBANEHTHOCTL) OTEYECTBEHHLIX 11 3apyBEXHBIX
NONYMPOBOAHVKOBLIX NPUBOPOB MpeanonaraeT coBrafeHre KX (PYHKUMOHANBHOTO
Ha3Ha4eHWs, INEKTPUHECKVIX NAPaMETPOB U XaPaKTEPUCTVIK, KOHCTPYKTVBHOIO othop-
MAeHVs, rRBapUTHBIX 1 NPUCOBIMHUTENBHBIX Pa3MepoB, (hopMbl U PacnoNoXeHus
BbIBOLI0B, MEKTPIHECKON CBSA3W BLIBOAOB C KOPFYCOM, HOEXHOCTU U CTRBUIBHOCTIA.
On[HaKo NONHOMC COBMANEHIIA MOIY-MTb NPAKTVHECKI HEBO3MOXHO, TAK Kak MPOLecC
CO30aHVS NONYMPOBOAHMKOBBIX APYOOPOB — 3TO TEXHOMOMVMECKMIA KOMIJIEKC, Xa-
PaKTePHBIN U1 KaXKA0M (DUPMBI-M3rOTOBUTENS.

MpyHUVING! U MeTOAb! OnpeneneHvs Haunbonee BEPOATHLIX 3HAHEHWIA U YC-
TAHOBJIEHV HOPM 1 AOMYCKOB 3MEKTPVMECKVX NAPAMETPOB, NPVHSTHIE B PA3HbIX
CTpaHax, HeoAVHaKoBbI. ONEBULHO, HYTO B PAAE Cy4aeB HOPMbI, YCTaH2B/IVBAEMbIE
Ha NapaMeTpbl, MOTyT 3HAYUTENLHO OTIMHATLCS OT UX PEANbHLIX 3HAYSHUN.

KCniyaTauMoHHbIE CBOMCTBA RONYNPOBOAHVKOBbLIX NprbOpoB OnvckiBa-
I0TCA BONBLUVM YMCIIOM NAPAMETPOB, NOTOMY MOXHO CHUTATh, YTO NPAKTUHECKU
NoMHas TOXOECTBEHHOCTb OTEHECTBEHHBIX W 3apyBexHbIX MOMYNPOBOAHMKOBLIX
nprbopoB HEOCTVXKMMA W HE BO BCEX Cyyasx Heobxopmma. Llenecoobpastee
FOBOPWUTL O YaCTUNHOW (HENoNHOM) MY NPUBNVXXEHHOM MX SKBMBANEHTHOCTU.
MNoabop aHanoroB [OMKeH MPOBOAWTECA C YHETOM KOHKPETHOM MeKTPUHECKOM
CXeMbl, & He TOMbKO nyTeM (hopManbHOTO CPaBHEHVS BGEX FAPaMeTpoB NprbopoB
B COBRRAAIOLLEM WK BAVBKOM pexxuMax 13MepeHui. My BOCNPOV3BEAESHIN Tex-
HUNECKUX nokasaTenelt cxembl (yana, Katkazaa) AOMXHb! YOOBNETBOPATLECS npexae
BCero TpeboBaHys K BLIXOOHLIM MapaMeTpam. MOoSToMy He BCe MapamMeTphl nony-
NPOBOAHVKOBbIX NPUGOPOB ByAyT OAVHAKOBO BaXXHBIMY, @ TO/LKO T, NO KOTOPbIM
J0orKHa Bbimh obecnedeHa B3arMO3aMEHAEMOCT.

Takum 0BpasoMm, HaNVMMEe KOHKPETHOM CXeMbl NPUBOAUT K COKPALLEHMIO
HMCna PaccMaTpYBAEMBIX NAPaMETPOB 1 YRPOLLEHMIO PELLeHUs 33fadM no nop-
6opy 3KBVBaNEHTHLIX NPMBOPOB 32 CHET BLISBNEHHLIX TPEOOBAHUIA K BLIXOAHBIM
napamMeTpam v onpeaeneHya PeanbHoOro pexxyma pabors! nprbopos. Mpy aHanuze
KOMMIEKCa BLIXOZHBIX MapaMETPOB VX YCMOBHO MOXHO Pa3fenivTb Ha OCHOBHLIE
(Tpebyertca HamnyuLLee CONETAHVE VX 3HaYEHUI) 1 BTOPOCTENeHHbe (3HakeHus
MOFYT MEHSTLCS B AOCTAaTONHO LUMPOKMX APerenax) napamMerpbl

B3avmo3aMeHAEMOCTb OTEHECTBEHHBIX 1 33PYDEXKHBIX NONYMPOBOAHKOBLIX Pt~
60poB 33BUCHT He TONBKO OT VX CBOVICTB, YCITIOBUIA IKCTUTYaTaLIAM M PEXMMOB NPUMe-
HEeHWs, HO W OT paLMOHArbHO Pa3paboTaHHON CXeMbl, YHUTHIBAIOLIEN HOMUHANBHLIN
pasbpoc napamerpos 1 He Tpeyiolen crieuvansbHoro  nopbopa npvbopoe. Mpu
3aMeHe 3apybexHoro npubopa oTedecTBEHHLIM, HAXE MyMUVM MO NapametpaM,
MoxeT notpeborarbes NOACTPOViKa Oxembl, HTobbl He yxyawmnack pabora Kackaga u
He BO3HVKNA napasyitHas reHepauws. Mogbop aHanoro [omKeH OCYLIECTBISTLCA
CPaBHEHVEM SMEKTPUHECKMX FAPAMETPOB OTEHECTBEHHBIX W 3apyDeskHbIX MpBopoB.

HeoBX0AMMO yHECTb, HTO HEKOTOpLIE (MPMBI BLINYCKAIOT NPYBops! Ao -
UeH3VsM Opyrvx vpM vinn CTpaH U MprCBaVBaloT MM HOBbIE HOMepa, VHOMAA
MeHS$isl HOPMBI Ha HEKOTOPbIE MapameTphi.
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6. IIONYIIPOBOIHMKOBBIE ITMOIObI

[lonynpoBogHukosLil npubop, umvenumy oauH P-N nepexos, Hazbi-
BAeTCA [UOLOM.

B 32aBUCMMOCTK OT COOTHOLLEHUS NNHEMHBLIX PA3MEPOB BLINPAMASIO-
wero P-N nepexona v xapakrepucrmyeckon AnvHel (onddy3roHHana SnvHa
NYTW HEOCHOBHBLIX HOCWUTEREN 3apsaaa B Ga3e) pa3znuyaloT nnOCKOCTHHIE U
TONEYHbIE Ao TONe4HBIM Ha3blBaeTcs AVOL, Y KOTOPOro NWHERHbIE pa3-
Mepbl, onpeaensioLine nnowaas 6asbl BHNPSMNAIOLLEro SNEKTPUHECKOro fe-
pexofa, 3HauYMTeNbHO MEHbLIE XapakTeEPUCTMHECKOW ANVHBL Y NAOCKOCTHO-
ro e avoaa, HaobopoT, NMHeRHbIE pa3Mepbl 3HaYMTeNbHO Bonbuie Xapak-
TEPUCTUHECKOWN ONNHBI.

BhINpAMNSIOLLMMM CBOMCTBEMU MOXET Obrafiatb KOHTaKkT Mexdy me-
TanmoM 1 NonynpoBOLHWKOM, KOTOpPbIM Ha3BaH nepexoaom LUoTkn. Xapak-
TEPHOW OCOBEHHOCTLIO BHINPAMAAIOWIEro nepexoda LUotku (B ornuume or
P-N nepexona) saenseTcs pasHas BbICOTa NOTEHLMaNbHLIX BapLepoB Ansa snek-
TPOHOB W fbIpok. MosTtomy Hepes nepexof, LHotkn MOXeT He AponcxoauTh
nHxeKLma (T. €. OTCYTCTBYET NPOLECC HAKONNEHWA 1 PaccackiBaHUs) HEOCHOB-
HbIX HOCVITENeR 3apsaaa. B cuny 3Toro Takme OMOLbLI UMEIOT NyYLIMe HYacTOTHbIE
CBOWCTBA MO CPABHEHMIO C OOBLIMHLIMY NONYNPOBOAHMKOBLIMU Avioaamu. Ma-
nas BenyuMHa obpaTHoro HanpsxeHus (0o 70 B) AenAeTcs OCHOBHLIM HeLlo-
CTaTKOM [nofioe LUOTKY, CAepXMBaIOLUMX UX LUMPOKOE NPUMEHEHNE.

6.1. BBINPAMMTEJIBHBIE OMOOBI

(TonyrpoBOAHYKOBBIN AUOR, NPEAHA3HAYeHHbIV 4118 Npeobpa3osarys
nepemMerHoro (ABYXMONSPHOIO) TOKa B TOK OAHOY MOMRPHOCTY, Ha3bl-
BA/OT BLIPAMUTENBHBIM,

BeHTunbHLIE cBOMCTBA (0BpaTHBIM TOK HA8 HECKOMNBKO NOPSAKOB MEHB-
we npsMoro Toka) Y BHINPSAMUTENBHBIX [MOLIOB BLIPAXEHLI TeM CUfbHee,
Yem MeHbLLe 0DpaTHbIf TOK PV 33AaHHOM OBPaTHOM HarpsXXeHUU 1 HeMm
MeHbLLE NPSMOe HaNpA>XXEHWE NpY 3a[aHHOM NPAMOM TOKe.

Ilna coBpeMEeHHBIX BBICOKOMACTOTHBIX (4acToTa mpecbpasoBaHus
cebiwe 100 kly) BHINPAMUTERLHBIX LMOAOB XapakKTepHe! CNeayowme na-
pamMeTpel, BAmsoWwme Ha obnacrtb npumenenus. [na avonos LLoTkm —
obpaTtHoe HanpsxeHue 10—70 B u Bpems 0bpaTHOrO BOCCTAHOBIIEHWA
20—50 HC. [lns snuTakcuansHbix AnofaoB (C NOHWXEHHbIM 3HaYeHneM
TOKOB YTENKM 1 €MKOCTH NepexofioB) — obparHoe HanpsixeHve 70—1200 B
v Bpems obpartHoro BocctaHoBfienus 20—100 we. Ana anddy3voHHbIX
nvonoB (C UCAONb30OBAHUEM PaAMALVNOHHO-NErMPOBAHHOIO MCXOQHOrO
KPeMHUSA 1 pPafMalVOHHLIX METOJOB BBEAEHUSi FEHEPALNOHHO-PEKOM-
61HALMOHHBIX LEHTPOB) — obparHoe HanpsxeHue 200—2000 B 1 Bpems
obparHoro BocctaHoBneHua 70—500 Hc.
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TOJ/IYTIPOBOAHUXOBbBIE grons!

ApceHnp-rannivesble BhINpAMUTENbHLIE ANOAB MMEIOT B HECKOSIb-
KO pa3 MeHblive MaccorabapuTHble nokasatenu (no3sonsioT pabotatb
npw TeMnepaTtypax nepexona no 280 °C), xoTs 06rafaloT OLVMHAKOBOW C
KPEMHWEBBIMY AMOAAMY KOMMYTVPYEMOWM MOLYHOCTBIO. A 3HaYUTENbHO
bonbLwas nogBMXHOCTL HOCUTENE 3apaia NO3BONSET MCMOMNb30BaTL ap-
CeHWA-rannveBble AMOAbL B AMana3oHe HacToT npeobpa3osaHua 100—
500 klu, KOMMYTUPYA MAYNbCHbIE TOKK A0 500 A € NONHBIM BPEMEHEM
BKIOYEHUs meHee 109 C.

6.1.1. OCHOBHBIE S/JIEKTPHYECKME TAPAMETPbI
BBINMPAMHATEIBHBIX JHOQOB

OCHOBHBIE 3NEKTPUHECKME NapaMeTpbl RO3BOASIOT CPABHMBATL W Ha-
XOAWTL aHanory (NpoToTMNbI), HEOBXOAMMBIE AN HOBOW Pa3spabOTKM KOH-
CTPYKLMW MKW ANS 3aMeHbl BLINPAMUTENBHBIX AMOLOB NPY PEMOHTE.

Jina AMonoB 3TOM rpynnbl OCHOBHLIMY KPUTEPUSMU ABNSIOTCS MaKCy-
MafbHO AONYCTVMbIV NOCTOSIHHBIM (CPefHUA MAY MMNYNbCHBIA) NpPsiMoi
TOK (Inp) 1 MaKCUMafbHO [0NYCTVMOE NOCTOsIHHOE (VMMNYNbCHOE) obpar-
Hoe Hanpsdkenue (U ), koTopoe ans obecnesenis HopmansHoro (anv-
TenLHOro) PYHKLUMOHMPOBAHUS BLINPAMUTENBHLIX AMOLO0B BHGMpaeTcs pas-
HeM U o = (0,5-0,8)U,

WNHorpa npuMxoomTcs y4uThiBark MOCTOSIHHbINA OGPaTHbIA TOK Npu
npunoxexum U g v npsiMoe nocrosiHHoe (CpeaHee uni uMnynbCHoe) Ha-
npsbkeHue ( Unp) NPy NPOTEKAHUY NOCTOSHHOIO (NEepPUOAVNECKM M3MEHSI0-
LEerocs 1Ny UMIYSLCHOIO) NPSMOro ToKa,

BepxHee 3HaueHve paboydein yacToTbt (MPY KOTOPOW He TpebyeTcs
CHVKEHME NEeKTPUYECKMX PEXUMOB KCrnyaraumu) u Bpemsi o6parTHoro
BOCCTAaHOBNEHUS ABNAIOTCA NapaMeTpaMK, KOTOPHIE XapakTepusyioT 4ac-
TOTHBIN AMana3oH 3KCRyaTtauyy BLINPAMUTENIbHBIX AVOLOE.

6.1.2. IBETOBAA MAPKMPOBKA BbLINNPAMMUTEJNIBHBIX
AMOOO0B M CEOPOK

C n3MeHeHveM TEXHONOr N 1 YMEHbLLEHVIEM rabapuToB paanoaNexT-
POHHBIX KOMMOHEHTOB NOSBMNACh HEOHBXOAVMOCTL B YNNOTHEHUW U COKpa-
LweHUY nHpopMaumy, HaHOCUMOW Ha KopnyC. Kak 3apybexHble, Tak U oTe-
4YeCTBEHHbIE npou3soauTeny ans obo3HaveHWs NONYNPOBOAHMKOBLIX NPU-
60poB MCRONBL3YIOT LIBETOBYIO MAapKUPOBKY. OHa HAHOCUTCS Ha KOpRYC [Vo-
[a B Bule koflew, unu Toqek. Mpy pasnuyiuy BapyaHToB APUEMKUW NONYNPO-
BOLHWKOBLIX Npvbopos unu, ecnu Lseta nonoc (Touek) coBnaaaroT ¢ LBe-
TOM KOpPRyca, TO OKpacC Kopryca U3MEHSIOT.
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B otnidme OT 3apybexHbIX, OTeNeCTBEHHLIE NPOV3BOAUTENM MAPKK-
POBKY BHINPAMUTENBHLIX AVOAOB OCYLUECTBNAIOT NO LIBETOBOM ramme 6e3
Kakon-nnbo cucrembl. K ToMy >xe MapKupOBOYHBIE MOAOCH MY TOHKW MOTYT
pacnonaraTbCs Kak CO CTOPOHB! KaTofa, Tak W CO CTOPOHKLI aHOAA AMoaa.

B npuBepeHHbIX Huke Tabnmuax v BKNafKax aBrop MOMbITANca otpa-
3UTb UMEIOLLIYIOCA MH(OPMALMIO O LIBETOBOW MapKUPOBKE BLINMPSMUTENBHBIX
[OVOAOB, AVOAHBIX COOpOK, BNOKOB 11 MOCTOB, BLINPAMUTENLHLIX CTONBOB.

Tabmmya 6.1.1. l{BeToBas MapKypoBKa BbllIPAMUTESIbHbIX OTEYECTBEHHbIX JHUOLO0B

T " - [
b‘\
KpaHa TONKa W Kpacoe
Konbtlo (Touxa)
KpacHas ToMKka u
OpaHXeroe KoNbtlo 9B 0,01 30
(Touka)
KpacHan Touka U Xentoe nor 003| 30
xonbio (Toqka) 1
KpacHas Touka u benoe non 003! 30
xonbo (Touxa) .
: KpacHan ToMka 1 ronyboe [I9E 005 | so0
Konbilo (Touka) £
KpacHas TOYKa M 3eNeHoe 19X oot | 100
xonbLo (Touka) -
KpacHaa To4Ka U fBa nov 003l 30
XKenTbix konbia (Touxmn) .
KpacHaa Touka 1 Aea 09 006l 30
Beneix konsua (touxkmn) '
KpaCcHan Touka U ABa non 003l 100
3eneHbX Kofbua (To4ku) i
KPacHan Touka v Apa [19M 003l 30
ronybrix kosbua (Touxu) s
| uepHan 1 KpacHan TONKM oo {oo06| 10
4YepHas 1 opaHXeBan oA |oo.| 10
TOYKM 3
YepHan M XenTan ToYKn Aioe | 0,016] 10
3eneHan To4ka KO102A | 0,1 250
Xentan ToHKa 2102A 0,1 250
CUHAA TOMKA KO1026 | 0,1 | 300
OpaHXeBan TO4Ka 2011026 0,1 | 300
6enan Touka BB 20103A | 011 75
CMHAA TOYKA < g gy KA103A | 0.1 50
KOpHyc
Xentan To4Ka . e, K1036 01 50
M Benan Touka 2[1104A | 0,01] 300
KpacHan Touka K[104A | 0,01 | 300
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fpogonxwetne rabn. 6.1.1

KOows6 | 03 | 400
3eneHasi Touka | KOW05B | 03 | 600
Benan unw xentas nonoca| kpacHastodka | KA10SF | 03 | 800
Genan unu
>Kentas To4Ka KMo | §88e] 1000
YepHan To4Ka roio7a | 002 15
cepan To4Ka rmose | 002| 20
Hep T:ﬁ:;ﬂ:j:amm xentasi Todka | KO208A | 15 100
3eneHan nonoca Haéggggce KO208A | 15 | 100
KO209A | Q7 | 400
KpacHas nonoca Ha Toplie | 3eneHas todka| KA209 | 0.7 | 600
kopnyca KpacHasi Touka| KO209B | 05 | 800
6enan touka | KO209r | 0,2 | 1000
KO209A | 0,7 § 400
yepHas, 3eneHan U Genasi toska | KO2096 | 07 | 600
KENTan TO4Ka yepHas Toqka | KO209B | 0,5 | 800
3eneHan Todka | KO209F | 0,2 | 1000
KpacHasi Nnonoca Ha TopLe :2866;:322;'4 2215A 1 200
Kopryca Bykea €A
Ha BokoBoA
KpacHas nonoca Ha Topue nosepxroc | 2002156 1 600
Koprnyca e oS
Ha BokoBow
KpacHas Nosnoca Ha Topue nosepxHoc | 22158 1 200
Kopryca Gyweg-<By
6enan Touka 2[217A 3 100
KpacHas To4Ka 22176 3 200
Gernan nonoca KO22A | 07 § 100
Benas nonoca v Genan
I KO2216 | 0,5 § 200
Benas nonoca v 3eneqan knzzie | o3 | 400
TO4Ka
Genan nonoca u KpacHas
& P Kn22ir | o3 | 600
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NMpogomxenne rabn. 6.1.1

e el e L e

Ka221A
; Genas ToMka KO2216
YepHana Todka | KAO221B
3eneHan Touka | K022
Bexesan Touka] KO2210
KeNTan Touka KJO221E

ronyGas Touka

e [Be 1BETHLIE TOYKU 2[1236A
,-:“ OfiHa yBETHaA TONKa 212366
% O[Ha UBeTHan TouKa 20237A
[BE UBETHBIE TOHKU 2002376

KpacHas To4Ka 2[1254A

CUHAA TOYKA 2/1254b

KEeNtan ToqKa 212548

3eneHan Touka 200254r

Tabmmua 6.1.2. L{BeTOBas MapKHpOBKa BbINPSIMUTENbHbIX ANOAO0B

oo |t | secmen e | Ttaosa | ni & vocp. 8

Genan Touka KO109A | 0,3 | 100

/a XKentan Touka KJ109b 0.3 300
‘.// 3eneHan ToMKa KA109B 03 600
OpaHXeBOoe KoMbLUo KN226A 2 100

.«’ff“ KpacHoe KonbLo K2266 2 200

. o 3ef1eHoe Konbuo K[12268 2 400
XKENTOE KOALLIO KAz226r 2 600

e Bernoe KonsLo Kn226n | 2 800
ronyboe konbo KN226E 2 600

—.'.w Gence konbLo 2235A 1 40

s KpacHoe KonbLo 22356 1 30
¢hroneroBoe KofbLO KO243A 1 50

OpaHXeBoe KofibLo K02436 1 100

KpacHoe KONbLO KO243B 1 200

3efeHoe Konbio KA2431r 1 400

KENToe KoMNbLo KA2430 1 600

Genoe xonbyo KO243E 1 800
rony6oe konbto KJ1243X 1 1000
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Npogomxenye rabn. 6.1.2.

|l e R o ey

[1B3 OParKEBLIX KONbLa KO247A 1 50
[Ba KpacHbIX Kofiblia K02478 1 100

B3 3eneHbiX KoNbua K2478 1 200

[1Ba XeNTbiX KoNbla KJ247T1 1 400

npa Genbix konbua K02470 1 600

Ba (PUOMETOBLIX KONbLa KA247€ 1 800

nABa ronybbix kosbLa K247 1 1000

Tabmmuya 6.1.3. L{BeToBas MapKHpOoBKka OTeYeCTBEHHBIX AHOAHBIX c60poK, 6/1okoB U
BbINPSIMUTENBHBIX CTOMO0B

 owscopya. (iBeToBas MapkupoBka| Mevka na kopnyce]  Tun | Inp.A | UoBp.. B
e Henas nonoca co KLIT7A 13 10000
’ CTOpOHbI 3HOR3
yepHas nosoca co
» CTOPOHbI 3HoAA KL176 3 12000
‘. KL422A 0,5 S0
yepHan Touka o benas Touka | KL4226 0,5 100

CTOPOHB! KaToRa | yepHas Todka | KL422B| 0,5 200
3eneHas Touxa { Kij422 0.5 400

7T 7T TITTT XA
— MOYTOMH

Mo YKPAUHE |
HAADDKEHHBIM FAATE>KDOM |
OASt TMPEQNPUSTUN |

M HACTHBIX AMY

—~{ WWTE — 3BOHUTE J—
{ 000 «PO3BYLOBA»
;. CTOWMOCTDL NEPECLINKK 1. 3anoposibe,
; BXOANT B LigHy N0 Xaranory 256116
| IR S R t—— -1 Ten. (0612) 33-82-67
i T 4 1 E-mail: rozbudova@comint.net
E ’ s B g HononnumensHo:
: . \ 68000, r. 3anopoxbe, als 1156
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( MAPKUPOBKA AMOAHbLIX CEOPOK 1 MOCTOB )

Cxema grnoMeHns

f F \
o KA906(A-B)
’a Pt 2[1906(A-B)
' ; 104 po2 MapKupyerca
Pl fan) Benoit NONoCKoOn
; e § 2 L y 4-To swiBona
9 =
( Cxema BRIOMEHUR 4 )
, P KI906(r-E)
YY AKX "
. 4 Genoi NONoCko#
¥ 4-ro BniBOfa
Cxema BrItONEHNS 1
KACIA
: SSIRNY =
2z TOUKOW
1 L
CxemMa BKIIOYEHNR {
KAC111b
b e 0
TONKOMN
Cxema prMoueHUs (
KAC111B
17 -
TOuKOW
% e /)
& Cxema BEAKYEHWR
KLI407A
F 3 .
204 a5 Kopnyca
1 LS ZS 6 :‘:‘TiblBDﬂa
\.
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OB soNY )
<

(MAPKVIPOBKA BbINMPAMWTEJNIbHLIX U
-

$2V10 — xenTas

Co clopoHt Katopa i )
MBPRAPYIOTCR cepns
FIONOCAMIA, .V"'11 *
V-11) — 3enenbivm KepamMrdeckmi
V=1L — XenTsimm KOpNyc
V=1IM — uepHbivMm ronyboro ysera
V-1IN — xpacHeiMu y)
. )
Co CIOpOHEE KSTORS
MBDKMPYIOTCS cepua
noNoCaMu; .UO_S*
VO-5C — yepHbivi KEPAMNHECKIIA
UO~5E — rornybrivm Kopnyc
UO-5G ~ xpacHuiMK Benoro tpera
UO-51 - seneHbimyn it
(" ™
Co CTopombl KaTofla cepusi
MAPKIPYIOTCR
TIONOCOR NVO-6*
VO-6A ~ KOphiHeBsH Kepamuieckuil
VO-6B ~ Xenron Kopnyc
VO-6C ~ KpacHoh Genoro usera
~)
ﬂ
Co CTopoHst KATOna cepra
MAPRAPYITICH MO~Ox%
NOBOCOW: -
' KEPAMUHECKIIA
VO-~9C — yepHon KOPNyE
VO-9E ~ rony60@ Gestoro Lipera ¢
VO-9G —~ kpacHoh L_I'OﬂysblMM TO4KaMM
4 =
¢ Y
Cao cropoHs KaTona cepusa
MAPKALYRITCR
noRocamie -V"‘1g*
V-19B — xenteiMm KepaMueckii
V-19C — yepHbilm XOH
V-19E — ronybeimm Gl
— )
- *ﬂ
Ca Cropoksl katoa
MAPKVIDYIOTCH cepust
FIONOCOV. S2V=
$2V10 — kopu-Hesan KEPAMIHECK M
$2VI0 — gpacran Kopryc
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(MAPKMPOBKA ANoA0B U CBOPOK SONY )
4 Co cropons Katona S ™\
MaprupyioTCH cepua
NOROCCRAT
*
HEDSAPOEXS — 18 10D~-2 — xpacHoi -10D A
10D-4 ~ ronybon KEPAMAHECKIIA
10D-6 — xenTon i, R
10D-8 — opanxesoi ERGREC
L 10D~10 ~ aeneHoin . /)
7 r =
€6 Croponbt KsTona cepun
MERKHPORKR, MAPKMRYIOTCR
‘\ BBYNS ROAQCAMSTY 'SIR***
SIRBO — 3eieHEiMY KRRV
SIR100 — cepebpstpirpam :opnyc -
SIR150 — 30510TbiMM S
J
p /
. N
Mapxuposka é N
BokoBON CIOPOHLE CepuA
HF1Z — net okpaca HF 1+
HF1Z — cuemi yeer KepamuLeckuia
HF1Z — Genbia uper KOPYC
HF1Z ~ wentoiid 148eT TEMHOTC uBeTa
HF1Z — xpacribiid (per y
e/
)
Mapkuposrg * b
GOKOBOR CTOPOHLI cepuR
UF-01 — Her oxpaca JUF T
UF~1 — ronyboit user KEPaMUUECKU
UF-1A ~ Gensii tiper Kopnyc
UF-1B — >xentoi¥ uper TEMHOTO YBETa
UF-1C — xpacHibi) user e )

1 2 3
Mapkupyorcs
YOHKO:

$3VC20 ~ kpacroir
S3VCA0 — xentoit

cepun

S3VCs»

NN2CTMACCOBLIA

Kopnyc
YePHOro LBETa

\ /)
r )
! | ! cepus
1 2 3 S3VC**R
Mapipyioten BN3CTMacCoBbIi
YOUKOM: KOpRyC
S3VC20R — xpachown HEpHOro UBeTa
S3VCA0R — xenton " y
/
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(MAPKMPOBKA BbINPAMUTENLHBIX CBOPOK ~ soNY )
{ o Gl MapKUpOBKa ' \\
I = ! g ! cepun
; i S2RCHx
Mapsupyiarcs FIACTMBCCOBBIN
TOMROW . KOpnyc
S2RC20 — kpacHO# KOPMHHEBOIO LiBETa
$2RC40 — xentoin \ J)
&, MARCVPORKA g {\
! i I Bt I cepun
i N s S2RC*+*R
Mapkupyiarci fRacTMaccoBpi
TOUKOW: Kopnyc
SZRC20R — xpacHoi HepHOTro UBeTa
$2RCA0R — xenton J
2 2 4 Y
APKMPOBKA TOKOM Y
CTPULLSTENBHOIO BRIBOLS! cepm;
Kk
SAVB10 — et ToUKM -54VB -
SAVB20 — kpacras AACTMECCoRLIN
S4VB40 — senTan b .
$S4VB60 — ronyGan Fehitione; pege
\ \ > 2
( ~)
FHBPRAPOEKS Mapgipopxa T04KoH ¥
CIPULBIRNBHOID BLIBOLS! el
S5VB10 — Her Toukn S5VB#+ 3
S5VB20 — kpacrian NABCIMECCOBLIM
S5VB40 — xentas KOPIYS
S5VB60 — rony6as TEMHOTO UBeTa
. J
r ™
MapxypoBKa TOUKOIE cepus
22, . 93 SIRBA10 — Her TouKku STRBA*»
i STRBA20 — xpacuan MABCTMACCOBLIRA
1 j<}—  STRBA40 — xenvan Kopriyc
4 STRBAGD — ronybas TEMHOIO LiBeTa
\ /)
SMEPKIAPOEKS MapKupyIOTCA €O CIopoHE e ;\
CTPULIATERLHONC BnBOIAA
'r;ijkos'a: SERRA
L STVBxv
STVB40 NAACTMAcCOBLIN
_c{Xentan xopnyc
gzg:g S 4epHOro LpeTa
StV 810—5 HE MAPKRPYeTcR \_ JJ
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6.2. BBICOKOYACTOTHBIE ¥ MMIIYIIBCHBIE NHOOBLI

[TonyrposoAHvKOBbIb JNOL, MMELYME Marnyio [IMTENbHOCTL NEpe-
XOAHBIX NPOLECCOB BKTIOYEHYA 11 BbIKITIOHEHYS] IPY NPOXOXAEHM 1M~
TYNILCHOTO CUTHANE, HA3bIBAIOT UMITY IbCHBIM.
oA BbICOKOYACTOTHBIMY AVOAaMW OObIYHO MOHVMAIOT pa3nuyHbie TUnobl
TOHENHbIX (C YMEHBLIEHHOM NMoWAAbIo BbINPSMASIOWEro KOHTaKTa) AVOLOB.
CHuxenve senvuvkbl GapbepHoy emMxocT (KOTOpan ABNAETCA Npu-
YUHOW UHEPLIMOHHOCTN HEOCHOBHbIX HocuTenen 3apﬂp,a) AOCTUraeTca rmae-
HbiM 0Bpa3oM yMeHbLleHveM nnowanv P-N nepexoga.

6.2.1. OCHOBHBIE NAPAMETPbI HMIIYJIbCHbBIX
AHogos

OcHOBHbIE MapameTpbl AAsS AUOLAOB 3TOW FPYNMbl HECKONBbKO OTNKUYa-
10TCA OT NapPamMeTPOB BbINPSMUTENBHLIX AMOLAOB, HO TAKXe NMO3BONAOT CPaB-
HMBaTh W HAXOAMTL aHanory (NpoTommnbl), HeobXoaVMbIE AN HOBOW paspa-
BOTKM KOHCTPYKLWW UNv ANA 3aMEHBI ViMYNBCHBIX [IMOAOB NPY PEMOHTE.

OCHOBHBIMY KPUTEPUSIMY ABAAIOTCA NOCTOSHHOE 3HaYEHKe NPSIMOro
Hanpsxenums (U, ) npy 3aaHHOM NpAMOM ToKe, @MKOCTL MeX/y BbiBOAa-
My auopa (C ) npm 33[]JaHHOM CMELLEHU (U06 = 5 B), MakcumanbHoe
(vmnynbcHoe npﬂMoe) NafieHve HanpaxeHus (U o) Ha Aviofie npu 3anaH-
HOW BeNUYUHE VmMYNBCHOrO NPSAIMOro TOKa, MAKCVIMAITLHO [onycivmoe 06-
paTHoe Harnpmxenuve (erp) Ha aviope mobon dopmMbl Y NeproanHHOCTYH,
MaKCUMANbHO AONYCTUMOE 3HAUeHWEe NOCTOAHHOTO UNW CPELHEro NPAMOro
Toka (1), MakcvmanbHo fonyCTvimbin npsiMon Tok (1, ) yepes avon ¢
OFOBOpeHHOVI MaKXCUManbHOM ANMTENEHOCTBIO MMIMYTbCa, MPY KOTOPbIX 0bec-
MeunBaeTCa 3afaHHAA HAOEXHOCTb AVOAA NPV AnvTensHon pabore.

Bpems OT MOMEHTa NPOXOXAEHVS TOKA Hepes HOMb MY nepekJliove-
HUM OMOAa € NPSMOFO TOKA Ha MMNynbcHoe 0bpaTHOe HanpsXeHve [0 MO-
MeHTa, Korfa obpaTHbI TOK AMOMAA YMEHBLUIAETCA [0 3afaHHOro YPOBHSA,
Ha3bIBAIOT BpeMeHeM BOCCTaHOBNEHUS ODpaTHOro CONPOTUBNEHUS (tmosp).

NocrosnHbIi 06paTHbIN TOK (15 ) ANA KPEMHVEBbIX IMOAOB He Npe-
BhILLIAET eamHuL Mukpoawnep (y repMaHueBbIX AVOLIOB OH COCTABNAGT eau-
HULBI AV COTHU MUKPOAMIEP).

6.2.2. IIBETOBAA MAPKHPOBKA HMIYIIGCHBIX H
BBICOKOYACTOTHBIX QHOOOB

Kak 3apybexHbie, TaK 1 oTeqecrBeHHble npovssoputeny ans obosna-
YeHVA UMIYSbCHBIX NONYNPOBOAHVKOBLIX NPYOOPOB B MUHUATIOPHBIX KOP-

nycax (KM-2, KO-4, DO-204, DO-201 v T. 4i.) WMPOKO UCMOb3YIOT LBETOBYIO
MapxupoBky. OHa HAaHOCWTCA Ha KOpMYC AVOAA B BMAE KOnew unu To4eK.
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DononHurenbHo, ecny LBeTa nonoc (To4ek) MMNYNbCHLIX AVOLOB COBMa-
[1210T, pa3Hble TWMbl PasNVYAIOT LIBETOM OKpaca Koprnyca.

OTeNecTBEHHbIE MPOVI3BOAVTENM MAPKMPOBKY MMMAYNLCHBIX U BBICOKO-
YaCTOTHbIX AMOAOB OCyLecTBRAloT 6e3 kakon-nnbo cuctemMel, B oTAnLMe ot

Tabnuiya 6.2.7. L{peToBass MapPKHpPOBKa MMIYIIbCHBIX 1 BY gunogos
= T | umeromawwapknpoka T

=

KpacHas To4YKa Ha
3€/1eH0e KOJibLO Kopnyce 0219A 0,05 70
CUHRS TOYKa n220 50
XenTas TouKa Ha
M yepHas TouKa - p220a |oos| 70
3efieHas Toyka 12206 100
XenTas TouKa Ha
! e KN409A | 0.05) 24
«'e KpacHas To4Ka KA410A 0.05 1000
=5 CMHSS TOHKa K[14106 ¢ 600
LIMPOKOE U y3Koe
il CvHee KobUO WEGHEE. - B
e y3KOE CuHee KOMbUO | 5 ncogn 4 50
1 To4Ka
ABe ronybbIx ToHKW TASNA
ronybas u xenvas
TOHKU Fi g 0,015 12
ronybas v rOS18
OpaHXesan To4HKU
. LIMPOKOE U y3KOE
wnii 3eneHoe KoNbLo KAS104
o ] 0.2 50
3eneHoe y3Koe
20510A
KONbLO M To4Ka
2 Benas Touka KAS519A
i NAK TOHK il 0,03 30
XEnTas TouKa K{15196
LUMPOKOE cHHee
KONbuo KAS21A 75
LUPpOKOE cepoe
G KA5216 50
LIMPOKOE XEenToe R
o KAs218 30
wupokoe Genoe
BoriLd KAS210 120
HepHOE LLMPOKOE U
¥3KOE KONbLo e £
HepHoe LWMPOKOe 1
% ABa y3KMX Konbua Kasb 0.1 =
HepHOe LWMPOKoe 215226 50
KONbLO
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3apy6excHbix. LipeTHble MapKMPOBOYHbLIE NOMOCH! UMW TOYKU MOTYT pacrona-
raTbCA KaK CO CTOPOHbI KaTtofa, TakK U CO CTOPOHLI aHOAA AMOAA.

OueHb YaCcTo MpV PEMOHTE KaK OTeYECTBEHHOWM, TaK U 3apybexHow anna-
parypbl NPUXOAUTCA CTaNKMBATLCA C LIBETHOW MAPKMPOBKOW Ha MUHMATIOPHBIX
xopnycax. ViHopMaLps 0 LIBETOBOM MapKMPOBKE MMITYNbCHBIX W BBICOKOHACTOTHbIX
JMofIoB, KOTOpas cobvpanacb aBTOpOmM B TEYEHWE MHOMUX JIET U3 CrpaBOYHbIX
M PEKNAaMHBLIX MaTepuanos, OTpaXeHa B npueseaeHHon 1abn. 6.2.1.

6.3. CTABMIIUTPOHBI ¥ CTABMCTOPBHI

TTonyrpoBoaHUKOBbBIN VO, HANPSXXeHVe Ha KOTopoM (B obracTy 3eK-
TOMYECKOro npobos npu obPaTHOM CMeLyeHIN) C1abo 3aBUCUT OT TOKa
B 3373HHOM AVATIA30HE, HAIBIBAETCS CTAGWIMTDOHOM A MOJynpoBog-
HUKOBbIV V0L, HATpAXeHne Ha KOTOpoM (B 0BRacTH /1eXTPHHECKOro
npobos Npy NPSMOM CMeLLeHn) 1860 3aBMCHT OT TOKa B 33AaHHOM
[MSIIAI0HE, HA3bIBAETCA CTabMCTOPOM.

CrabunmTpoHLE Y CrRBUCTOPE! UCNONBL3YIOTCR ANA CTabunvaawwm 1 orpaku-
YeHVA HANPSHXEHWA, B MAPAMETPYNECKMX Y MMNYTBCHBEX MCTOYHMKAX VTaHWS.

C paseuTrenm UmnynbCHOY Y MUKPOMPOLIECCOPHOM TEXHUKW 3@ pybesxom
HaLLIM LIMPOKOE NpUMEHEHKE canpeccopst (OT aHrn. to suppress — NoLaBnsATL)
NEePEeXOIHOTO HaMPsXKeHUs UMK NOMYNPOBOHVKOBLIE OrPaHUHMTENI HANPsXe-
HKs. 1O crieLmanbHble CTabUNUTPOHDBE C PE3KO BbIPXKEHHOW HeNHenHoM BAX,
nofaBnsiioLMe UMMYNbCHBIE SfIEKTPUYECKVE NEpeHanpiXXeHns, amMnanTyaa Ko-
TOPbIX MPEBLILAET HAMNPSHXEHVE NABMHHOIO NPCOoA AMoaa.

Facutenu 6pockos Hanpsxerus (Transient Voltage Suppressors) npw-
MEHAIOTCA A5 3aWmThl OT NPoBOos BXOAOB W BLIXOAOB Pa3finyHbIX SNEeKTPOH-
HbIX YCTPOWVCTB, NpW MOABAEHMN HA HUX BLIBPOCOB HanpsxeHus. Takue Buib-
POCHI MOTYT BO3HUKHYTb NPY Moflaqe Ha SKCnayatmpyembie YCTPOUCTBA BHE-
WratHOro (MpeBbILLAIOWErO) HANPAXEHMS, NPV HABOAKAX OT CUIOBbIX arpe-
raToB MW MONaAaHUM UMAYNbCHBIX IOMeEX (BCNECKOB) B NUHMAX NpUemMa
wnv nepenauv nHdopmaumy. H1obbl NpeaoxparsuTh YyBCTBUTENbHBIE Kacka-
Obt v obecrneunTb MOBLILEHHYIO HAAEXHOCTb YCTPOWCTB, Canpeccopbl yCTa-
HaBNMBAIOT MPaKTU4ECkK B Niobovi annapatype. OgHyiM U3 OCHOBHLIX NMPou3-
BOOVTENEN CanpeccopoB NepexogHoro Hampsxexvia 3a pybexem sensetca
¢vpma General Semiconductor, koTopas Bbinyckaet bonee 500 Tmnos nony-
MPOBOAHVKOBLIX OFpaHVyUTENeN HanpaXXeHWA.

6.3.1. OCHOBHBIE MTIAPAMETPbEI CTABH/IHTPOHOB H
CTABHCTOPOB

Cneumdwika ceoncTs paboTsi 31oM rpynnet AvopoB TpebyeT v onpeneneH-
HbIX OTTMNMIA B MApamMeTpax, HeoOXoaumbiX A Noabopa 1 3ameHbl NPy PemoHTe.
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TT0J1YTIPOBO 4HMKOBbBIE gUOLbI

OnHVIM VI3 onpefensiowmx KpuTepves gna cTabunutpoHos u crabu-
CTOpOB SIBNAETCA BENuuvHa Hanpsxenus crabunusauum (U ) npv npo-
TekaHuu Toka crabwnusauvm (2.200 B — gna crabunutpoxos, 0,2..2B —
L5t CTabrcTopoB), MakcVManbHO [ONYCTUMBLIM TOK ctabunmusaumm (1 ),
KOTOPbIV XapakTepusyeTca MaKCMMasnbHbIM 3HaYeHVeM, NPOTEKAIoLEero Ye-
pes ctabunutpoH Toka B pexuvme crabunusaumu. OTHolweklre Havbonblie-
ro W3MEeHeHVa HanpsXxexus crabunusaumy kK HayvanbHOMY 3HaYeHWIO 3a
3aflaHHbI vHTepBan BpeMenu (1..1,5% — ans crabunutpoHos obuiero Ha-
3HayeHWA) onpenenser BpeMEHHYI HeCTabunbHOCTL HanpsXeHns cra~
Gunuzaumnm (dU_), a oTHOLLIEHME MAnOoro NPYPALLERNA HanPAXXeHua Cra-
6unusauvm k Manomy npvipauenuio Toka crabunwsaumu (yron Haknoxa
BAX B obnactv mpobon) xapaxtepusyer auddepeHLanbHoe conpo-
TuBneHue (Z ), T. e. Ka4ecrtBo crabunusaymn.

Canpeccopbl NepexonHoro HanpsXenva (nonynpoBoAHVKOBLIE orpa-
HUUMTENU HanpsXeHnns) obnaaaioT cambiM BHICOKUM OLICTpofiencTBVEM U3
BCEX orpaHvyuTeney nofobHoro GyHKLUMOHaNbHOro Ha3HaqeHva. Bpemsa cpa-
6aTbiBaHUA HECUMMETPYHHBIX OrPaHVYUTENEN HanpaXXeHWA COCTaBnaeT eau-
HULbI MWKOCEKYHL, @ ANf CUMMETPULHBIX — efVvHVLbl HAaHoCexyHp. Crepyio-
Lien BaXKHOW XapaKTepUCTVKOW OFpaHuuvTener HanpaxeHus asBnaerca 6a-
pbepHasa emkoctb P—N nepexopna, KoTopas onpenensieT BO3MOXHOCTb WX
NMPVYMEHERNA B LIENAX BbICOKOW YaCTOThI.

6.3.2. IBETOBOE KONOWPOBAHME CTASHM/IHTPOHOB M
CTABHCTOPOB

LiseToBan MapKkVpOBKa MONYNPOBOOHVKOBbLIX MPUOOPOB Ha MVUHVATIOPHBIX
KOPNyCax B nocieaHee Bpema nprobperia LLVPOKoe pacnpocTpaHeH e Cpeam oTeqe-
CTBEHHLIX 1 3apybexHbIX NponasoavTenei. Konmuecrsom LBETHBIX KOMELL 1 ToMeK

Tabmnya 6.3.1. L{BeTOBan MapKHUpOBKa OTeYeCTBeHHbIX CTaOHINTPOHOB
M crabucropos
—

YepHOe WWPOoKOoe KONbLo N814A1

LWMPOKOE U ¥3Koe YepHbe KonbLa 181461

183 HEPHBIX Y3KMX KOAbLA N814B1

TP HepHBIX Y3KuUX KONbLA [814ri

Benoe xonbuo 0814A1

ChHee Xofbuo N814b1

A&' 3efleHoe KOonbuo N814B1
KENToe KoAbLO nsi4an

cepoe KonbLuo n8i14a1
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Tabmnya 6.3.2. LjpeToBas MapKHpPOBKa OTeyeCTBeHHbIX CTAGHINTPOHOB U
crabucropos

e ”

Gen KONbUO 1 YepHas ToqKa 0818A | 33 9-10,8
#eqTroe KoAbLO 1 YepHas Touka 08186 33 7,2—9
M rony6oe KoNbUo 1 HepHag TouKa 0818 | 33 | 76-10,35
3eneHoe KonbLo W HepHas ToMKa nsisr 33 | 7.,6-10.35
Cepoe KOMbLO M HepHan TOMKa nsisg 33 | 7.6-10,35
OpaHXeBOoe KOMbLO U YepHaA ToMKa 818E 33 ] 761035
s - ol KPacHOE KOMbLO 1 Cepas ToMKa KC107A | 100 | 0,63—-0,77

KpacHoe Wupokoe, (UOoneTosoe K1
Benoe xonbia

OpaHXeBOe LUMPOKOE, HepHoe u Benoe
Konbya

OPaHXEBO0E LIMPOKOe, OPaHXEBOE 1
6enoe konbya

opaHXeBoe Wwrpokoe v ABa benbix
Y3KUX KOMbya

XENTOE WPOKOE, (hvoneToBoe 1

KCi26A | 135 2,5-29

xCizes | 125 | 28-3.2

KC126B | 115 31-35

KCi2er t 95 3,7-41

KCi26[, | 851 44-5,0

Genoe konbua
f 3eneHoe Wvpokoe, rofyboe u benoe kcizee | 70 59-6.0
yaKue KonbLja Ty
f ronyboe Wipokoe, kpacHoe u 6enoe kcnex | 64 58-6.6
y3Kue Konbia Uk

rony6oe Wwupokoe, cepoe u Genoe
yakue xonbya

(huoneroBoe WMPOKoe, 3eneHoe u
Gesnoe konbiia

cepoe WpoKoe, KpacHoe 11 beroe

KC126M | 58 6,4—7,.2

KCi26 | 53 70-17.9

KcC126n § 47 7,787

. y3kue KofbLia
6enoe wimpokoe, KopuuHeBoe 1 Benoe kczem | 43 | 85-96
KOMblja

(2 BO3MOXKHO, VX COHETaHVIEM) OCYLLIECTBAAIOT MAPKVPOBKY Pa3nyqHbIX TWMOB CTa-
GunMTPOHOB. [119 3apyBeXHbIX NONYMPOBOAHUKOBbIX AMOAO0B (CM. LIBETHBIE BKNAA-
ki 19, 20, 22) METKY B BIATE KOYIEL| CTABAT y KaToAHOTO BLIBOAA, @ €V UX HECKOSTb-
KO — TO VX CYeT BEOETCH TaKkke OT Katoaa. OteyecTBeHHbIE Xe MpoM3BOAMTENH
LBETHbiE MaPKMPOBOYHBIE NONOCHI MW TOHKW MOTYT pacnosiaratb KaK €O CTOPOHD
KaTopa, TaK ¥ cO CTOpOHbl aHOAA CrRBUANTPOHA U (MNW) AONONHUTENEHO BBOOAT
paznninAa B LIBETaX OKpaca Kopryca.

B npviBeAeHHLIX Bbile Tabnmiiax OTPaXEHbI OTIVUMA B LIBETOBOW MapKui-
pOBKe CTaOVIMTPOHOB Y CTabUCTOPOB Pa3NVHHBIX TVINOB.
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6.4. BAPHKAIIBI

TTonyrposoaHuKOBbIV ANOL, BEHCTENE KOTOPOro OCHOBAHO Ha UC-
10/Ib30OBAHMY 3aBNICUMOCTY eMKOCTv OT OBPaTHOro HAllPAXeHNS,
Ha3biBAETCH BapUKAIIOM.

CeoncTBO eMKOCTVM P—N nepexofa M3MeHATb CBOIO BENVHWMHY npw
U3MEHEeHUW BHeWHero Hanpaxexuua CeA3aHo C Hanndvem obvemHoro 3apa-
Ja B obnactv noteHumanbHoro Gapbepa P—N nepexopa. Mo3toMmy Bapukansl
NCnonb3yloTCA B Ka4eCTBE demeHTa C 3NeKTpU4ecku ynpaannemoﬁ EeMKOCTbIO.

6.4.1. OCHOBHBIE ITAPAMETPbI BAPHKAIIOB

OCHOBHBIMY MapaMeTpamMy Bapukana, XapakTepusylowmnmm ero Kak no-
NyNPOBOJIHVKOBYIO HENVHENHYIO eMKOCTb, ABNAETCS @MKOCTb (C, | ) Mexly Bbl-
BOAAMM MPU HOMVHANBHOM HAMPSKEHUM CMELLIEHVA Y MUHVMANBHAA (Makcu-
MaribHas) eMKOCTL BapyKana npy 3343HHOM MUHUMANbHOM (MaKcManbHoM)
HanpsxeHun cvewieHna. Koaggmiment nepekpuitus (K)) onpenenser otHo-
LEeHWe MaKCMMANbHOM EMKOCTVM AMOAA K MVUHVMANBHOW, a TemnepatypHbiv
xoathhuvmeHT emkoctv (TKE) onpegensier oTHOCUTENBHOE V3MEHEHE eMKOCTU
BapWKana npy 3a0aHHOM HANPAXKEHWUW CMELLEHUS NPy U3MEHEHWY TeMnepary-
pbl OKpy>Xatowien cpeabl Ha 1°C B 330aHHOM MHTEpBane Temneparyp.

OTHOLWWEeHWe peakTMBHOFO COMPOTUBAIEHUA BapuKana K MOSIHOMY CO-
MPOTUBIIEHUIO NOTEPb NPY HOMWHANbHOM HamMpPsXXeHuy CMeweHns Ha 3a-
[AHHOW YaCToTe ABMAETCA HOMUHaNbLHOW ROo6GpoTHOCTLIO (Q, ) Bapykana,
a OTHOCUTENbHOE M3MEHeRrve 3ToW [OOPOTHOCTW NPy 331aHHOM HanpaXe-
HUY CMELEHVA NPY U3MEHEHUU TEMIEPaTYPbl OKPYXXaiolwev cpenbt Ha 1°C B
3alaHHOM VIHTEpBane TeMnepaTyp €cTb He HTO MHOE, KaK TeMnepaTypHbiin
Ko3thduumeHT aobporHocTm (TK).

MakcvManbHoe MrHOBEHHOE 3HaueHVe MEPEMEHHONO HaNPRXEHUs, npy
KOTOPOM COXPAHAETCA 33fiaHHaA HALEXHOCTb BapvKana, ABMAETCA MaKcn-

MalnbHO BONyCTUMbIM HanpsxeHuem (U, ).

6.4.2. IIBETOBOE KOOHPOBAHHE BAPHKAITIOB

Ana Bapvkanos, 13-3a HEOAWMHAKOBOW KOHCTPYKLIMIK KOPNYCOB, LIBETO-
Bas MAPKVPOBKA CBOAUTCA K METKE LIBETHOW TOHKOW KaTOAIHOTO BbIBOAA Un
obuiero BLIBOAA NS MaTpuLL.

InAa Bapvikanoe 3apy6exHbix NpoviaBoguTENen Mapk1poBKa MUHVATIOP-
HbIX KOpMyCcOB OCYWECTBIIAETCA TaK Xe, KaK W APYrvx nojlynpoBOAHNKOBBIX
nvionos (cM. yeeTHbie BKrafky 19 — 22). MeTky B BUAE Kornew CTaBAT y Katof-
HOFO BbIBOAA, @ €U MX HECKONBKO — TO WX CYET BEJETCA Takke OT KaToga.

B npviBeneHHbIX HWXE Tabnvuax oTpaxeHbl OTNVYMS B LIBETOBOWV Map-
KUpOBKE BapUKanoB pPa3NUyHbIX TVNOB. Koprnyca Bcex BapukanoB Nnact-
maccosble, @ KB128 u KB129 — creknaiHHble. MapkvpoBKy pasnuuvi rpynn
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Bapvikanos (KB102A — KB102[], KB104A — KB104E) HaHOCAT Ha uuaMBuaY-
anbryio v (unw) rpynnosyto Tapy. fins Bapvkanoe KB109, KB121 mapkupo-

BOYHYIO METKY AONYCKAeTCA HAHOCUTL Ha 6OKOByIO NOBEPXHOCTb Kopnyca.

Tabrmya 6.4:1. LiBeTosas MapKupoBKa 2apHKaoB M c6opoK

crrownyabona | | cowne | 0
Genasn KB102(A—1) 14-40 40(100)
OpaH>xeBast 2B102(A—X) 20-37 40-100
OpakxeBan KB104(A—E) 90192 100150
Benan 2B104(A—E) 90—192 100150
Genan KB109A 23-2B 300
Kpacran KBi096 2-23 300
3efeHan KB109B 8-16 160
HeT KB109r 817 160
Genan KBCit1iA 29,7-36,3 200
OpaHxesas KBC1iB 29,7-36,3 150
Genas 2B113A 54,4—81,6 300
Xenran KB113A 54,4—81,6 300
opaHxesan 2B113b 54,4—81,6 300
3eneHas KB113b 54,4-81,6 300
CHHAA KB121A 436 200
Xenraa KB1216 43—6 150
OpaHxeBan KB122A 23-28 450
/ dvionerosan KB1226 20-23 450
KOpW4HeBas KB122B 1,9-31 300
W Henan KB123A 2638 250
W 3eneHan KB124A 27 200
Benas KB124B 8 200
- KpacHas KB128 2-78 300
; yepHas KB129 7,2-10,8 50
Benas KB132 25,6—39,6 300
KpacHas KBI31A 486—594 200
Benan KB135A 486594 150
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11oJIYTIPOBOAHUKOBBIE QUOLb!

Tabnmya 6.4.2. LiBeToBan MapKHpOBKa BapHKanos 1 cBopok

S e e S o A
! 3eneHas 2B124b 10

Benasn KB127A 230—280

)( KpacHas KB1276 230260 .
Kenran KB127B 260320
3eneHas KB1271 230320

W KpacHas KB130 37-45 300

M xenran KB134 18-22 400

nee Benbix KB138A 16—-20 200

m IBe KPacHBIX KB1386 17-2 200

6.5. PEKOMEHIAAIIMH ITO BHIBOPY M SAMEHE OHONOB

Mpexpe Bcero, HeobXxoAMMO 3ameTuThb, YTO ANS YCNEeLHOW 3aMeHbl Je-
MEHTOB KOHCTPYKLI HY>XHO XOPOLLO NpefcTaBnaTb NpyHUMN ee paboTbl, yMeTb
OLieHVBaTh NpenenbHbie XapakTepucTuky (TOKW, HanpsikeHvs U T. f.), KoTo-
pbie onpefensioT pexvimbl paboTbl PasnyyHbIX Y3N0B.

B obuwem cnyyae narb pekomenfaumy no 3ameHe fobbix AMOAOB
NpaKkTM4ecku HeBO3MOXHO. [lanee nopoviieT nuiib obuee yTeepXaeHve,
4TO 3aMEHa 33BeIOMO HE YXYALIWT MapameTpOB YCTPONCTBA, €CAIN 3aMEHSIO-
WM SAEMEHT VMEET OfIHOBPEMEHHO NyyLLIVe, Yen OpUrMHan, XapakTepucTy-
KW Cpasy No LenoMy KOMMMeKcy AaHHbIX (N0 npeaenbHo [ONYCTMMBbIM TO-
Kam W HanpskeHusMm, no npefenbHO AOoNyCTUMOW paccenBaemon moLHOC-
TV, NO YACTOTHbIM U LIYMOBLIM CBOWCTBaM M T. [1.).

Mpv 3amene avionoB B GonbuwvHcTee cyyaes BbiBaeT [OCTAaTOMHO
OLEHUTL BO3JIEVICTBYIOUWEE HA Avof ObpatHoe Hampsxewvie (nocrosHHoe
VNV UMNyNLCHOE), MPOTEKAIOWMI YEPE3 Hero NPAmMovt TOK (MOCTOAHHBIN U
(vnn) nmnynbcHBIM), pONYCTMMBIN 0OpaTHBLIN TOK (UNK oBpaTHoe CONPOTUB-
neHve omMoma) v, HaKoHeL, MakcUmanbHble YacToThl BO3AEVCTBYIOWMX Ha
OVOL, CUFHANOB.

Jvioge, WyHTVpYiowme 0OMOTKU pene, npeaHasHaqeHbl 1A 3alyiTht TPaH-
3KCTopoB ot NpoboA 13-3a DAC caMoVHAYKLMK, BO3HVKAIOLLEN Mpy obecToumBa-
Huy pene. OHY [IOTKHbE UMETh MKCUMATIBHO A0MYCTUMOE ODpaTHOE HampsixeHve
He meree 25 B (0BbIMHO HAaMPSXXEHWE MCTOMHMKA MUTaHWA STOR HacTX KOHCTPYK-
LK), TORAA KaK HaCTOTHbIE CBOVICTBA HE ABMAIOTCS CYLLIECTBEHHBIMMU.

Takow napameTp Avopa, Kak obparHbiiA TOK, CYLWEeCTBEHEH NVILLb B TEX
CAyYanx, KOraa AVOA, AOMKEH HAAeXHO Pa3BA3bIBaTL 3NEMEHTHE YCTPOMCTBA
B 33KpbLITOM COCTOAHWUW. [IpyMEPOM MOXET CRNYXWTb MWKOBLIV BONLTMETP
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(8 nocnenHee spems Bce Yalle VCNONb3yeTca B MHAVKATOPaXx YPOBHA 3anmcu
MarHuTog)oHOoB).

OBpatHoe conpoTVBNeHyE IVIOAA MOXET CYLLECTBEHHO BNUSATL Ha Mo-
CTOAHHYIO BpEMEeHU LieNy pa3psoku.

fpsaMoe napeHve Hamps>XXeHVs Ha AVOAEe BaXXHO B OCHOBHOM, KOraa
OH MCMOJb3YETCA Kak 3neMeHT crabummsaumm Hyuskoro Hanpskenws (0,5—
2 B). Kak 13BeCTHO, ANl KPEMHYVIEBBIX AVIOA0B OHO NEXMUT OObIMHO B Npefe-
nax 0,5—1,0 B, y repMaHveBbIX COCTaBnaeT BCEro NYllb AONW BONbTA.

Mpw 8bibope orpaHVuMTENs HaNPSXXEHWA HEODXOAMMO YUUTHIBATE, YTO
Npy BCex ycnosuax 3xCnnyataumy annaparypbl HOMWHaNbHOE HanpsxXeHve
3awmuaemMelx Lenen (B pasnuyHbIX CxemMax paavio3NeKTpOHHOW annaparty-
pbi), C YHETOM AOMNYCTUMbBIX OTKIOHEHWI, HE AOMYCKAETCs NPEBLILLaTh MaK-
CVYManbHO AONYCTYMOrO NOCTOAHHOIO (MMMYNbCHOrO) obpaTHoro Hamnpsxe-
Hua (HanpsXXeHus yaepxaHva), NpymMeHsemoro orpaHvuaurens (80% or Ho-
MWHENBHOTO HampsxeHws Npobos 3awmuiaemon Lenw). SHeprus uMnynbca
nepeHanps>XXeHna onpepensieT BuIBOp orpaHVHUTENs Hamnps>XXeHus C COOT-
BETCTBYIOLLEN MaKCUManbHO AOMNYCTVMOY NOCTOAHHON (MIMMYNbCHON) MOLY-
HOCTBIO. [pY 3TOM IOMNYCKaEeTCs NoCNeAoBaTenLHOe 1 NapannenbHoe coeav-
HeHvie NprbOopPoB, KOTOpbiE B NMocneaHeM cnyyqae NoabuparTcs No Hanpsxe-
HYIO Npobos. A NocKosibKY rabapyTbl M CTOMMOCTL NONYNPOBOAHVKOBbBIX Or-
paHyuntenen Hanpaxernua (MOH) yBennumsaloTcs C NOBBILIEHVIEM €0 UM-
NyNbCHOW MOLLHOCTY, TO HeOBXOaMMO UMETL NPeacTasieHvne o NapameTpax
TOro NEPEXOAQHOTO Hanpsi>XeHws, oT koToporo [MOH 3awmiaer npeanonarae-
Mble Lienw.

B BHICOKOHACTOTHBIX LIENAX A8 CHWXeHVs BapbepHOM eMKOoCT nony-
NPOBOAHVKOBOIO OrpaHVHUTENst HAaNPAXKEHWSA NOCNEA0BaTENbHO C HWM BKIIO-
HaIOT UMNYNbCHBIN ANOL C Manon COBCTBEHHON eMKOCTbIO.

Buabl MPUMEHAEMbIX KOPMyCoB AVOAOB 1 cOOpOK NpencrasneHbl B
npunoxeHun 5. B3alyMo3zamMeHAaeMoCTb pacnpoCTPaHeHHBIX MMMOPTHLIX CTa-
BUNUTPOHOB MO paccensaeMor MOLLYHOCTY, HaNPsiXKEHWIO cTabunm3aumm v
MMy Kopryca cobpaHbl B Tabnuvue (cm. npunoxerve 6).
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7. TPAH3HUCTOPbI

TPaH3MCTOPE! ~ 370 MONYITPOBOLHIKOBEIE pnbOpS!, TPEOHA3HAYEH-
HbIE JUTA YCUIIEHIS, TeHEPUPOBAHIA U TTPeobpa3oBarms 1eKTprYec-
Kux CUIHANos.

OTpensHele napaMeTphl Y TeMnepatypHas crabunbHOCTb KPEMHNEBBIX
TPaH3UCTOPOB 3HAa4YMTENBHO NyHlle, YeM y repMaHveBblx, na v cebectom-
MOCTb MONYHEHWA YNCTOro KpuCTanna repManus soile. Mostomy KpeMHue-
Bble TPaH3UCTOPbl NONY4VNN LUMPOKOE PacnpoOCTpaHeHue, a repMaHnesbie
TPaH3UCTOPLl NPUMEHSIIOTCA B NEKTPOHHBIX CXeMax, rae pa3bpoc napamer-
pOB MMEET peLualoLee 3Ha4veHne.

Paznnuuns mexxgy BY n CBY 1paH3ncropamy 80 MHOroM onpeaensiior-
€A pa3aMepaMy akTMBHBIX 0BnacTen v BenVHMHaMy NapasvTHLIX NapaMeTpos
CTpYKTypbl 1 xopnyca. [Nostomy kputepviem BY n CBY TpaH3ucTopos, kak
aKTUBHBLIX 3NEMEHTOB, ABNAETCA WX CNOCOBHOCTE OCYLLECTBNATE ycunenvie
MOLLHOCTV Ha BBICOKMX HacToTax. [N XapakTepucTvky 3Ton cnocobHocTv
MCMONb3yeTcsl MakcuManbHaa Yactota reHepaumnn

X"

7.1. BUINMONAPHBIE TPAH3UCTOPHI

[TonyrpoBaaHKoBbI prbop C [BYMSA B3aUMOLNEVCTBYOLIMY TEPEXO-
Jamil, yOUmTenbHbIe CBOHCTBa KOTOPOro ObYC/IoBICH)! ABNEHNAMY MH-

, ekt («BrpoiIckUBarmnay) v IKCTpaKuwt («oTcackiBatma») HEOCHOB-
HbIX HOCUTENEV 33PAA08, Ha3bIBaETCH BUIIONFPHBIM TDAHINCTOPOM.

BunonsipHbIn TpaHancTop copepxuvt asa P-N nepexopa. OavH 13 HUX
coeavHaeT 6a3y ¢ 3MUTTEPOM (3MUTTEPHBIN Nepexop), Apyron — Ba3y ¢ konnek-
TOpOM (KONNEKTOPHBIN Nepexoq).

[NasHbIM CTAMHMUTENBHBIM NPU3HaKOM BYNONAPHBIX TPaH3NCTOPOS AB-
NSIETCA TO, YTO ANA obecrneqeHys ux HopManbHow pabotsl HeobxoaVMo VMETDb
HOCUTENY 3apHLO0B [ByX BWLOB 1 MPOTUBOMONOXHbIX 3HAaKOB (3NEKTPOHbI 1|
Obipky). B ocHoBe (yHKLMOHVIpPOBaHWS BMNONAPHOIO TPaH3nCcTopa Nexut
MHXEKLMA HEOCHOBHBIX HOCUTENEN 3apsfa, @ OCHOBHBEIE CBONCTBa onpefe-
nsioTCa npoueccamm 8 base. Ecnv obnactb Ba3bl TpaHavcTopa obnapaer 3nek-
TPOHHOW MPOBOAVIMOCTBIO, TO Takow TpaH3mcTop senserca P-N-P na, a
vmeLmn 6asy ¢ Aplipo4HON NposoauMocTbio — N-P-N tvna.

CyliecTsyeT Heckonbko cnocobos BkHEHVA BUNoNApHOTo TPaH3nC-
Topa (c oblen Gason, ¢ OBLWM 3MUTTEPOM, C OBLYWM KonnekTopoMm). Ca-
MO pacnpoCTpaHEHHOM CXEMOW BKAIOHYEHWS BynonsipHoro TpaHavcropa 8
YCTPONCTBAX MONYMPOBOAHVKOBOW 3NEKTPOHUKW SIBASIETCA CxeMa C OBmM
smmurTepoM (03).
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7.1.1. OCHOBHBIE SJIEKTPHYECKHE NAPAMETPbHI

OcHOBHBEIM NapameTpoM BUNOMAPHOTO TPaH3UCTOPa ABMAETCA KO-
ruMeHT ycauneHusa (nepepayn) no Toky. KoagguumeHT yeunenvs xapak-
Tepu3yet cobol CBA3b MEXAY BLIXOAHBIMW Y BXOAHBIMU TOKaMy TPaH3MCTopa.

YHacrotHble cBoncTBa BuNonAapHOro TpaH3vncTopa onpeaensiioTcs spe-
MEHEM MpofeTa HEOCHOBHBIX HOCUTENEN 3apsaaa Hepes a3y n BpeMeHamu
nepesapspa bapbepHbix emMkocTer nepexofos. OTHOCMTENbHAA PONb 3TUX
(hakTOpOB 3aBUCUT OT KOHCTPYKLMN W pexyMa paboTel TpaH3ncTopa, a Tak-
XK€ OT BeNVHWH CONPOTUBNEHWN BO BHELUHWX LieMaX.

KoacppuumenT wyma F npeacraenser cobon OTHOLLEHVE MONHON
MOLLHOCTY LWWYMOB Ha BbIxOAe CTPYKTYpbl K TOM €€ HacTy, KOTOpas Bbl3BaHa
LLYMaMWN NCTOHHWIKE CUTHana.

[NpyMeHaeMan Ha NPaKTVKE PeXXMHas rpaHnLLa NCnonNb30BaHWsA TpaH-
31CTOpa, onpegenseMas NOMUMO (PUINHECKON MPaHYLLbl HEKOTOPLIMU CO0-
Pa>keHnAMM TEXHNKO-3KOHOMUHECKOrO XapakTepa, ABNAETCA NpeaenbHo Ao-
NyCTMMbIM PEXVMOM, NPUBOANMBIM 8 CripasoqHWKax v TY. Ha npaktuke 310
O3Ha4aeT 88efeHve KoapduLMeHTa 3anaca.

B 1abn. 7.1.1 npusepeHbl bBykseHHble 0OO3HA4EHNA OCHOBHBIX Napa-
METPOB TPaH3MCTOPOB, ONMCaHHbIE B OTEHECTBEHHOW W 3apybexHon cnpa-
BOYHOW TEXHUHECKOW NUTEpaType.

Tabmaya 7.1.1. BykserHsie 0603Ha%YeHsi OCHOBHBIX 113pameTpos

\ O6o3naveHNe NAPAaMETPa TPaHIKCTOPa
. .| creuccineniioe | | aapyGemuoe’ .
HanpsixeHns MeXZy BLIBOZAMU TPaH3UCTOPOB:
Gasa-KkonnekTop U

Baza-amurTep
KOMMNeKTop-3MUTTep

MocrosHHoe HanpsxeHne KoNnekTop-3MUTTep npu
331aHHOM ConpoTUBneHun B Lenu 6333-3MMTTep

NocTosHHOe HanpMXEeHUe KoNMeKTop-3MUTTEp Npu
PasoMKHYTOM Leny 6asb)
MakcrmMansHo SONYCTUMMOE MOCTORHHOE HanpRXeHue

KONNEKTOP-3MUTTER K3wmaxe

OCTORHHBIN TOK BHIBOAOB TPaH3MCTOPOB:
Basb) 1 |

KOMnekTopa | |
3MuTTepa l 1l

MakcrManbHO JONYCTUMBIN TOK Komekropa | |
OBpaTHLIN TOK KonnekTopa 1 !
OBpartHbif TOK 3MUTTEPa 1 |
KoahpuupmeHt ycuneHms no Toky h
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7.2. TONEBBIE TPAH3MCTOPHI

[TonynpoBaaHKoBbIT rpUbOp, YITpaBRAEMBIN JEKTPUYECKIM ITOIEM,
yeunurenbHbie (BOACTBa KOTOporo 0By CioBAeHb] ITOTOKOM OCHOBHBIX
HOCUTEreH, MpOTeKaloLMI Yepe3 NpoBOSALLYMA KaHall, HA3bIBAETCA
rion1eBbIM TPAHINCTOPOM.

OcHOBOW NONEBOro TPaH3NCTOPa ABNAETCA KaHan C 3NeKTponpo-
sopHocTbio N vnu P-Tvna, CO3AaHHbIN B NONYNPOBOAHWKE W CHabXEHHbIN
LBymMA sbisopaMu. ConpoTviBNeHVEM KaHana ynpaenaer anekTpop (3arsop),
COeAMHEHHLIN C ero CpefiHen 4actbio P-N nepexonom. dnexTpopn, Hepes
KOTOpbIM B MPOBOAALLMW KaHan BTEKaloT HocuTenu 3apsafa, HasblsaloT
VCTOKOM, @ INeKTPOo[, Yepes KOTOPLIY M3 KaHana BbiTEKalT HoCcuTenu 3a-
psAfa HasbiBalOT CTOKOM. :

Tok noneBoro TpaHIncropa obycnosneH HOCUTENAMY 3apAAa TOMb-
KO OAHOW NonspHocTY. Hanbonee xapakTepHOW HepTon NONeBbIX TPAH3IN-
CTOpOB ABNAETCA BbHICOKOE BXOLHOE COMPOTUBNEHVIE,

CyujecTtsyer ABa BuAaa MNoONesblx TPaH3INCTOPOB, KOTOpbIE pasnu-
HalTCA NPUHLUMNAMK YIIpaBNeHns HoCcuTensiMn 3apana. dT0 TpaH3uc-
TOpbl C M30NUPOBaHHbLIM 3aTeopoM (M) v TpaH3nCTOphl € yNpasna-
owynM P-N nepexogom.

MpwHUMN pencreus noneBoro Tpansucropa ¢ P-N nepexogom ocHo-
BaH Ha M3MEHEHVWN COMPOTUBNEHVS aKTMBHOTO cnona (KaHana) nyTem pacum-
penvs P-N nepexopa npyn nopade Ha Hero HanpsbkeHws obpaTHoOro cMele-
HuA. HacToTHbIe CBOMCTBa NONEBbIX TPaH3MCTOPOB C T-KaHanoM, Kak npasu-
10, OKa3bIBAIOTCA NyHLUE, YEM TPAH3NCTOPOB C pP-KaHamnom.

MAOM-1paH3uctop (Merann—Avanexrpvk—TlonynpoBoaHvK) vHorna
Ha3bIBaIOT TPAH3NCTOPOM C M30IMPOBaHHbLIM 3aT80poM mny MOI-TpaH3nc-
Topom (Metann—Oxkucen—MonynposoaHuk). B ocHoBe NpuHLMNa pencravs
MAM-TpaH3ncropa nexwvt addekT nons, npeactasnawLwmn cobor namexe-
HVe BeNMyMHbl W 3HaKa 3NeKTPONPOBOLHOCTV Ha FPaHnLE NONYNPOBOAHNKE
C AVBNNEKTPVKOM MNof AeNCTBUEM NPUNOXEHHOTO HaMpPAXEHWS.

TpaH3ncropbl € M30NUPOBaHHBIM 3aTBOPOM MMEIOT 3aTBOP, 3NeKTpy-
HeCKy M30NMPOBAaHHBIM OT NPOBOAALLENO KaHana, Y NoApasfensiorcs, 8 CBOI
ouepenb, Ha TPaH31CTOPbl C BCTPOEHHBIM Y UHAYLIMPOBAHHBIM KaHanamu. B
33BMCMMOCTY OT NONAPHOCTY HANPAXEHWA, NPUNOXEHHOTO K 3aTBOPY, 3NeK-
TpONPOBOAHOCTL KaHana Monesoro TpaH3ncTopa MoXeT YMeHbLiaTees (Npm
NOAAHE 3anMPaIoLLEroc Hanpsi>xeHna kKaxan paboraer 8 pexviMe obepHeHVs
OCHOBHLIMY HOCUTENSIMW) My yBenuumBsaTbes (KaHan paboraer s pexvime
oboraLyenys).

KOHCTPYKTVBHBIM BAPYAHTOM MONEBbIX TPaH3NCTOPOR ABNAETCA ABYX-
3aTBOpHbIM Tpan3vcTop (MJN-TeTpoa), B KOTOPOM OAVH Y3 3aTBOPOS Bbi-
NoNHAET PYHKLUMIO 3KPaHa, YMEeHBLUAIOLEro NPOXOAHYIO eMKOCTb npubopa.
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370 faeT BO3MOXHOCTb MOBLICUTL KO3(DMUUIMEHT YCTONHYMBOIO YCUAEHWS Kac-
Ka[la C ABYX3aTBOPHBIM TPaH3UCTOPOM Ha BBICOKWX HacToTax.

CyLLECTBYET TaKXe HECKONBbKO cnocobOoB BKIIIOHEHUA NONEBOro TpaH3n-
cTopa (¢ obuwm 3aT80pOM, C OBLMM UCTOKDM, € OBLIMM CTOKOM), KOTOpPbIE
LUYPOKO VICTONBL3YIOTCA B yCTPOWCTBAX MONYMNPOBOAHNKOBOW 3NEKTPORNKW.

7.2.1. OCHOBHBIE S/JIEKTPHYIYECKHE NNTAPAMETPBI

OCHOBHBIM KPUTEPVEM YCUAUTENbHBIX CBOWCTB MOMEBLIX TPaH3MCTO-
pOB ABNAETCA KPYTM3Ha XapaKTepucTvkn S, onpeaensemas kak OTHolleHne
npvpaujenvs Toka croka (dl ) k npupalienvio HanpaXeHus repexcaa 3at-
sop-uctok (dU, ) :

3anupaiouiee HanpsxeHne Mexgy 3aTBOPOM U UCTOKOM, Mpy KO-
TOPOM MPONCXOAUT MONHOE 3aMVpaHne TPaH3nCTopa, SBNAETCA Hanpsxe-
HYeM oTCedky Uy, .

NaBuHHBIK Npo6oit P-N nepexopos 3aT80pa ABNAETCA OAHOM W3 OC-
HOBHBIX MPUHYH, OrPaHNNNBAIOILMX UCMONb30BaHWE NMONEBOTO TPaH3VCTOpa
MO HaNPAXEHWIO Ha CTOKe, KOTOPOE yMeHbluaeTcs (no Mogynio) npu Bospa-
CTaHUKM HanpaXeHwsa Ha 3aTsope.

WHepLUMoHHOCTb Monesoro TpaHauctopa ¢ P-N nepexonom ofycnos-
neHa ABYMA OCHOBHLIMW (hakTopamut: 3apsfioM HapbepHor eMKOCTV Nepexo-
[IOB 3aTBOPa W KOHE4HBIM BpeMeHeM NponeTa 3NeKTPOHOB BAOAb KaHana.

Mockorbky B NONEBLIX TPaH3UCTOPax TOK CTOKa 0bycnoBneH OCHOBHLI-
MY HOCUTENSIMY 3aPAAa OAHOTO 3HaKa (TONLKO 3NEKTPOHDL, NGO TONLKO AbIP-
K1), NapameTpbl TpaH3nCcTopa OKa3blBaTCA HE3aBUCALLVIMY OT BPEMERU XXN3-
HY HEOCHOBHBIX HOCUTENEN 3apsada B kaHane. [o3ToMy Nonesbie TPaH3UCTOPb!
¢ P-N nepexofioM XapakTepm3yloTcst Hpe3BbiHaiHO HY3KVM YpoBHEM coBCTBEH-
HBIX LLYMOB, NPV VCMOfb30BaHWUW BEICOKOOMHBIX MCTOMHVKOB CUHana.

SnekTpyHeckne NapameTpbl NMo3BoAAIOT CPaBHUBATL U HaXOAUTb
avanory (npototumnsl), Heobxoaumble AN HOBOM pPa3pabOoTKy KOHCT-
pYyKUuy vy Ons 3aMeHbl NOMEBLIX TPaH3UCTOpOoB Mpy pemoHTe. B
1abn. 7.2.1 npusefeHbl bykseHrble 0DO3HA4eHMs OCHOBHBIX MapamMeTpos
NOfEBLIX TPAaH3WUCTOPOB, HacTo BCTPEYAEMbIX B OTEHECTBEHHOW U 3apy-
BEXHON TEXHUHECKOW NUTEpPaTypE.
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Tabmuya 7.2.1. Byxksettibre 0BO3HaveHMss OCHOBHbIX napameTpos

ToKk cToxa lc 1,
ToK uctoka I, Iy
MakcumanbHb TOK CTOKa feyane 1.
OcTatoNHbIN TOK UCTOKA hoer 1
Tok 3arBopa ol ot I
[pAMoi ToK 3aTBOpa by =
Hanps>xeHne CTok-ncrok U, U
MacvmanbHoe HanpsiXeHue CTOK-MCTOK e L
Hanpsxxerve 3arsop-nCToK Y., U ‘
MakcmansHoe HanpsXXeHue 3aTBOp-UCToK Lﬁm UEE
ObparHoe HanpsiXeHWe 3arBOp-UCTOK Um_SE U_%
Hanpsa>xeHre oTceH4Kun Nonesoro TpaH3ncropa Uh W
ConpoTVBREHME CTOK-UCTOK B OTKPHITOM COCTORHUM R cvioren R sicn
ConpoTuBeRye CTOK-KUCTOK B 3aKpbITOM COCTOAHUM RS Rt
Kpym3ra xapakrepucCTuKmn fIONEBOFo TpaH3uncTopa S gfs
MakcymarnbHan paccemeaemas MoL{HOCTb Ha cToke Pt b e

7.3. MAPKHPOBKA BHUIIONAPHBIX M INOJIEBBIX
TPAH3UCTOPOB

MNpv cTaHpapTHOM MapKMpPOBKE TPaH3VCTOPOB AJIA HABECHOTO U fe-
4YaTHOro MOHTaXa, KOTOpbleé BbIMYCKAIOTCA B KOPMyCaX PasnvHHOro Tuna
(cm. npunoxerve 7), HaHoTca HGOPMaLIMA © NPOV3BOAMTENE, TVINE, Tpyrne
v nare soinycka (cM. sBkNagky Ha c. 159 — 161).

B OCHOBY OTE4ECTBEHHOM CMCTEMbI ODO3HAYEHUI Y MapKUPOBKW CO-
BpeMEHHbIX TUMOB TPaH3VCTOPOB MONOXEH BYKBERHO-UMMPOBON KOA, yCTa-
HOBAEHHBIM oTpacnesbiM ctaHpaptom OCT 11 336.919-81, u 6asvpyerca Ha
pspe KnacampukaumoHHbIX npusHakos. Kogosas (cviMeonbHas) Mapkvpos-
Ka HaHOWUTCA HA OTe4eCTBEHHbIE TPaH3UCTOpHl B Kophnycax KT-26 (TO-92),
KT-27-2 (TO-126) m KT-29 (SOT-37).

7.3.1. MAPKHPOBKA BYKBEHHO-I[H&SPOBAA H
CHMBOJIBHAA

Tun TpanH3ncTopa 0bo3HaqaeTcs ByKBEHHO-LNMPOBLIM KOAOM MAM
0cobbiM CMMBONOM (C MOMOLLBIO MHEMOHMKM B BUAE FreOMETpUHECKUX
uryp), rpynna — OyKkBeHHHIM CUMBONOM PyccKoro and)asura, a AaTa
nirorosnenun (tabn. 7.3.1) — Gyksamm natmnckoro andasura (mecay —
umdpamu ot 1 go 9).
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Taﬁlmua 731 EyKBeHHO uﬂ¢poaou Koq [arbi U3roToBneHuss

Mp¥ CoKpaLLEHHOM MaPKMPOBKE ONycKaeTca Aata U3roTosfeHns, a Tmn
MOXET yKa3blBaTbCsl 8 COKpallieHHOM svge (CM. BKriaaxky Ha ¢ 166 — 171).

WN3-3a oTcyTCTBVA eavHoro cranfiapta B crpanax CHI m 6nvxnero
3apybexbs MOXHO BCTPETUTL TPaH3MUCTOpLl OOHOrO TWMA Y rpynnbl, KOTO-
pble MapKUpYyTCs No-Pa3HoMY, NV Ha pa3Hble TPaH3UCTOPE! HAHOCAT Oau-
HaKOBYIO CMBONUKY unu kop. Otnuuaetca nonobHas Mapkupoeka Aaonon-
HUTENBbHON OKPaCcKoy TOPLUEBOW MOBEPXHOCTV UMY KOHCTPYKTVBHBIM UCMON-
HeHveM (B3aVMHBIM PacroNOXEeHVEM YNV ANNHON NOCNENOBaTENbHO pac-
NONOCXEHHbIX BbIBOLOB).

O6bitHO 3apybexHble (pMPMBI-U3roTOBUTENN YCTaHaBNMBAIOT CBOIO
NpoV3soNbHYl0 cucteMy nbo NPUAEPXMBAIOTCH OOHOW VNN HECKONbKMX
obtuenpuHsaTbIX crctem obo3Hauenvsa (JEDEC, Pro-Electron, JIS-C-7012), onu-
canHbix Honee nogpobHo 8 . 5. 5

B OCHOBHOM 3TO OTHOCUTCS K TPaH3NCTOPaM CO BCTPOEHHbIMU pe3nc-
Topamy, avoaamu (gvpma NEC ans TpaH3ncTopos co BCTPOEHHbIMI pe3ne-
TOpamMu Npy CTPyKType N-p-n ncnonb3yer obo3Haqenus AA, AB, AC, BA, BB,
CE, FA, FB; npu cipyktype p-n-p — AN, AP, AQ, AR, BN, BP, FN, FD v op;
m3nenva gupmMbl Rhom nmetor 06o3Haqenus DTA, DTB, DTC, DTD; 1paH3unc-
TopHble cbopku pypmbl Matsushita — PU, XN; ¢upmbr Tosiba — RN, HN w
T. A.). Cnenyer ocobo 0bpatmTh BHYMaHME, HTO CyLieCTBYEeT BonblLoe 4n1cno
TPaH3nCTOPOB, 0BO3HaYEHNSA KOTOPLIX HE COOTBETCTBYIOT NPYBEAEHHBIM Bhbille
M YCTaHaBAVBAIOTCH camyMu npowmssoavtenaMu. Cnepyer Takxe UMeTb B
sray, 4T0 0BO3HaA4EHUA TPAH3UCTOPOR B AOKYMEHTaLWM Y Ha CXeMax OTnw-
4aloTCA OT MaPKMPOBKY Ha Kopnycax (Tak, 8 MapKnpoBKe 4acTo OTCYTCTBYIOT
nepsble ABa-Tpy 3Haka — 25C3310 = C3310; 25C3399 = 3399; DTC143 =
C143 v 1. o). Ecnv Kopnyc TpaH3uncTopa Maf, TO B COKpaLeHHON MapKnpos-
ke nepsas undpa v Byksa «N» He cTasaTcs.

Ha xoprycax TpaH3vCTopos AMOHCKaNA Y KOPeNcKasa MapKupoBKu He-
penko oamHakosbl (0XHOKopevickas komnanvs LG-Electronics, Guisiuan Gold
Star, Ha NMpUHUMNMaNbHBIX CxeMax CBOel Mpoaykumy 4acto ynotpebnser
HavmenoBanua KTC, KTA v fp., kOTOpbie COOTBETCTBYIOT SMOHCKM 2SC,
2SA 1 T. [1.), 4TO yKa3bIBaET 1 Ha COOTBETCTBME MapaMETPOB.

bonee NoapobHylo paclumpoBKy BCEX 3NEMEHTOB MOSHOTO Haume-
HOBaHWS 3apYBEXHLIX BUMONAPHBIX TPaH3UCTOPOB MOXHO HavWTW B Crnpa-
BONHOW NMTEpaType nubo Ha canTax NPoV3BOAVTENEN.
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MAPKWUPOBKA BUNONAPHLIX TPAH3IUCTOPOB )
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( MAPKUPOBKA BUNONSAPHBIX TPAH3UCTOP
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7.3.2. HBETOBAA MAPKHPOBKA

MNonHas v cokpaleHHas UBETOBasi MAPKVPOBKA TPaH3UCTOPOB Ma-
NOW Y CpeOHEN MOLLHOCTY, U3rOTOBNEHHBIX B Koprycax KT-29 (SOT-37),
KT-26 (TO-92), BHINOMHAETCA NyTEM HAHECEHWS TOYEK Pa3NUYHLIX LBETOB
(cM. uBeTHHIE BKNagku 23 v 24).
MNPy NONHOW LUBETOBOM (TOYEHHOWM) MApPKVPOBKE Ha KOPMYC TPaH3uUC-
TOpa HAHOCUTCS TVIN, FPYNNa, AaTta BbiNycka. [Npy COKpaLeHHON MapKVPOBKe
LAaTy BHIMYCKa OMNyCcKaloT, yKa3blBas €€ TONbKO Ha BKMaQbIWe yNaKoBKW.
B npviBeREHHBIX HyKe Tabn. 7.3.2 oTpaxeHbl OTNVYMS B LBETOBOV Map-
kuposke CBY TpaH3uCTOpOB pasnuyHbIX TUMOB, NPYMEHSEMBIX B CENEKTOPaXx
KaHaNoB Y1 AHTEHHBIX YCUNUTENSIX.

Tabmma 7.3.2a. Mapkuposxa BY u CBY GMIIonsipHbix 1paH3mncropos

. Tuntpasancropa SR _usevéiamupénxa Frp.ffu | KuaB | Uks,B
21371A CUHARA TOYKa 3,6 4 10
KT371A LBE CUHME TOHKN 3 5 10

KT371AM ABE CMHUE MoNock B 5 10
2T372A 3eneHas To4Ka 4,35 29 15
213726 HEpHasn To4Ka 4.8 35 15
273728 6enan To4ka 5.4 3,8 15
KT372A ABE 3eMeHbie TO4KN 4,35 2,9 15
KT372b ABE YepHble TO4KN 4,8 35 5
KT372B ABe Genbie To4kn 5.4 3,8 15
2T382A YepHas TouKa 1.8 3 15

[ 273826 KpacHas Touka 2,25 4,5 15
KT382A ABE YepHble TO4KU 18 3 15
KT382b ABEe KpacHble ToHKN 2,25 4,5 15

1T387A-2 HepHaa Touka 3 2.5 10

1T3876-2 Genas Touka 4 3 10

2T391A-2 HepHan To4Ka 6 3,5 15

273916-2 Genas Touxa 4 5,2 15

KT391A-2 ABE YepHble TOHKN 6 35 15

KT13916-2 ABe Bernble ToukM 4 5.2 15

KT391B-2 ABE CUHMEe TOYKN 3 6 15

KT396A9 3eneHas To4ka 03 = 15

KT3106A9 CUHAA TOHKa 0,12 = 15
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TPAH3UCTOPBI

Tlpogomxerse rabn. 7.3.2a

* Tuntpaouciopa | . liserosanmapkupossa CEpitTu” b o oxmns | o Lae
KT3109A po3oeas n Genas Touka 0,8 6 20
K1310956 xenras 1 benan Touka 0,8 7 20
KT31098B crHAA 1 Benan Touka 0,6 8 20

1T3110A-2 3ereHas To4Ka 2,5 7.5 10
2T3115A-2 KpacHas TouKa 7/ 4,5 10
2T31156-2 Kernrasa To4ka 7 4,6 10
KT3115A-2 KpacHasa nonoca™ 7 4,5 10
KT31156-2 enTas nonoca* 7 4,6 10
KT3115B-2 C1HAA nonoca* 7 6 10
2T3120A 6Henas To4Ka 1,8 2,2 15
KT3120A nee Genwie To4KM 18 2,2 %
2T3124A-2 KpacHas Touka* 7.5 43 10
2T731246-2 XenTan Touka* 75 4,5 10
2T3124B-2 yepHan Toqka™ 75 3.3 10
2T3132A-2 CUHARA TOHKa* 6,5 23 10
2713132b-2 KpacHas To4ka* 6,5 43 10
2713132B-2 Kesran To4ka™ 6,5 4,5 10
27131321-2 YyepHan To4Ka™ 6,5 33 10
2T655A9 caiMBon 2A 0,2 E 120
2165569 cvMBon 26 0,2 = 120
2T664A-9 cumBon 1A 014 = 120
2T6646-9 amvison 16 0,14 = 120
2T671A-2 cmBon T (yepHas LBeTom) 2= 85 2 13
2T682A-2 aiMBon V U cuHaa Todka* 4,4 —5,.7 2,5 10
27T6826-2 cMBon V K1 yepHas Touka* 44 —5.7 3 10
21687AC-2 YepHas To4Ka 03 = 70
276876C-2 Benan Touka 03 - 60
2T691A ameon (+) YepHbIM LBETOM 3 2 40
2T9137A cumeon P 4—-55 3.5 22
KT9145A9 MBon 6A 0,07 = 500
KT9144A9 cAMBON 5A 0,04 = 500
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( MAPKMPOBKA MMC CTABUITU3ATOPOB
S
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MUKPOCXEMbI
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Tabmuya 8.2.2. KoguposaHmne KOHCTPYKTHBHO-TEXHONIOrMYECKOro NMpm3HaKa

" o —_— e

— e =

' 5.6,7 nonynpoBoAHUKoBbie
2,4,8 rubpuaHbie
3 npoune (nneHo4kble, KepaMuyeckue, BakyyMHbie)

YETBEPTBINA I/IEMEHT (Lshpsi) o603HasaeT nopAOKOBbI HOMep pa3paboTki cepun.

TISATHIN SJTEMEHT (6yxab1) 0603HaqaeT dyHKUMOHaNEHOe 0bo3Haqenve (Tabn. 8.2.3).

LUECTOU SJIEMEHT (unpsi) o603naqaet NOPAAKOBLIA HOMEp pa3paboTki B KOHK-
PETHOM Cepuy, CPEeAM OLHOMO BUAE.

CEABMOU 3JIEMEHT (6yxBa) yxasbiBaeT Ha MOSMBMKALMIO KOHCTPYKTUBHYIO {TOMb-
ko Ans GeckoprycHeix MC) mcrionHenms BeiBogfos (Taén. 8.24.).

Tabmua 8.2.3. ByKBeHHbIE 0003HAYeHHA QYHKKUMOHANbHBIX Pyl

Dopmyiposareny

aapecHbiX TOKoOB

UMMNYNbCOB NpAMOYIONbHoM (opMel

pa3pagHbIX TOKOB

WMIMYNbCOB CrneumanbHon Gopmsi

npoyune

Cxembl 380epxku

nacCnBHblE
aKTMBHbBIE

npouve

Cxembl BBIHCINTENBHBIX YCTPOKCTB

CONPSI>XEHUA € Marncipanbio

CMHXpOHU3aUUY

ynpaBnehna BBoaoM-BbiBoaoM (CxeMbl nHTepdelica)

KOHTponneps!

MUKpO-IBM

neunannivpoBakHble

BpeMsa3apanuine

KOMOYIHMPOBaHHbIE

MU KponpoLeccophl

ynpaBneHus npepbiBaHueM

GyHKLUMOHANbHbIE paclivputenm

MMKPONPOLIECCOPHBIE CEKunm

ynpaBneHus NamsaTbio

MU KPONPOrpaMMHOro ynpasneHms

dyHKUMoHanbHble npeobpa3oBaTeny nHgopMauymm

MUKPOKanbKYNATOPbI

npoyune
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=
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MUKPOCXEMbI

Tlereparopst

lpogonxenne 1abn. 8.2.3

NPAMOYTONb HBIX CUTHANos

NUHENHO-N3MEHAIOUIMXCA CUTHANOB

LWwyma

CHyCcoMianbHbIX CUrHanoB

CUrHanos cneunanbHon GopMbl

npoyne

Alerextopet

aMNNUTYHblE

MMNyNbCHBIE

YaCToTHbIe

¢a3oBble

npoune

Cxemsi MCTOYHMKOB B TOPHYHOIO ITEKTPONTIHUR

BeINpAMKUTENU

CTabunusaTops HanpsxXeHns nMnynbcHble

npeobpazoeatenn

CTaGMJ'IVBaTOpbl Hanpa>XXeHus HenpepsiBHble

UCTOHHUKU BTOPUYHONO 3NeKTponuTaHmsa

cTabmunusatopbl ToKa

ynpaBslieHne uMNyNbCHEIMM CTabunulatopaMu Hanpsxexns

npoune

CXemsl YHPPOBLIX Y CTPOICTE

apugMeTUKO-Nornyeckue

wngparopbt

Lewndparopst

CHETHMKM

KOMOUHNPOBaHHBIE

NONYCyMMaTopb!

CyMMaTopsl

perucTpb!

npoume

KoMmmMyTaropst 1 Kniowm

HanpsXeHus

TOKa

npouve

Sloruyeckue 37emeHTs!

N—HE

W—HE/WN—HE
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MUKPOCXEMbI

eTcs (PUPMaMK PasnUuHbIX cTpaH — AlrnuY, FepMannn, Ucnannw, bensrumn,
Oparuvm, Utanum n op. OcHoBHbIE NPUHLVNBLE KOAVPOBAKWA 10 aicTeme Pro
Electron nprBopsitca Hke. HassaHuve (Tvn) coctomt 13 Tpex Byks, 3a KOTOpEIM
cneqyeT cepyiiHbi Homep (Hanpymep, TBA810, SAB20CO0, FLHIO1).

CUCTEMA OBO3HAYEHWN PRO ELECTRON

Kopnyc DIP

Cepuitbiii Homep
TemnepaTypHuIi AKana3oH (He HopMUpyeTcs)
DUPMEHNLIF KO PYHRUKOHNPOBAHWA
Ananorosas UMC

N

TIEPBbIVI IJIEMIEHT (6yxea) orpaxaeT npyHUMN Npeobpa3oBaHMs CUMHana B MUKpO-
cxeme (1abn. 831).

Tabmya 8.3.1. Obo3HaveHMe MPUHLNIOB npeofipasosauml

BTOPOM IJTEMEHT (EyKBa) Ana cepun {cemeircte) umq)posblx MUKPOCXEM NepBbie
nBe 6ykewl (FA, FB, FC, FD, FE, FF, F, Fl, FO, FT, FZ, FY, GA, GB, GD, GM, GT, GX, GY, GZ, HB,
HC) oTpaxaer cxeMHo-TexHonormyeckue ocobennocTy (Tabn. 832). fing ocTanbHbix CeMelcTB

HE UMEET CneymanbHOro 3Havenus (Boibupaerca GUPMON-M3roTOBUTENEM), 3a UCKIIOHEHUEM
BykBbl «H», KOTOpO 0603HavaloTCA rIMBpUaHbIE MUKPOCXEMBI.

Tabnuya 8.3.2. O603Ha%eHe CXeMHO-TEXHONOTHHECKX OCOBeHHOCTEH
H
3CN1—cepus
MOTI—cxembl
LTI—cxeMbl
ManomMoliHble TTJ1—cxembl
CTaHfgapTHbie TTI—cxeMbl
GuicTpogencisyoume TT1—-cxembt
ManomotiHble ¢ guogamu otku TTI—cxembl
komrneMextaprbte MO —cxemMbl cepnn 4000 A
komnneMeHTapHbie MOT—cxeMbl cepun 4500 8
TPETMM SJIEMEHT (6ykxBa) obo3Havaer paboumi ananasoH Temnepatypbl UNM, kak

VCKIIONEHWE, APYTYIO BaXHylo XapaktepmcTuky (Tabn. 83.3).

Tafinuua 8. 3 3. Oﬁoaﬂauenue paﬁoqera ,qManasoHa remneparyp

T Beauenn
T

—55 .. +125°C
525 .. T708C€
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YETBEPTHIV S/IEMEHT (Lvippbi) 0B03HaYAET CEPUIHBIA HOMEP, COCTORLLMIA 13 Ye-
Thipex ungp. ECAn od cocTout MeHee HeM U3 YeTeipex Lngpp, To KonuyecTBo Widp yBenuunea-
€TCA [0 YeThipex fo6aBneHveM Hyneln nepen HUMM.

TATHIA S/IEMEHT (6yxsb1) 0603Ha4aEeT BApMAHT (PasHOBULHOCTL) OCHOBHOMO Tvra.
Tunbl kOpNycoB MoryT 06o3Hayarecs ofHON UK AByMs OykBamm.

Obo3nayeHre Tuna Kopnyca ofiHon BykBOA CMOTpy Mo Tabn. 8.3.4.

Tabmuya 8.3.4. ObosHavenme Tvna Kopriyca

UMANHOPUHECKUIA Pal nnactmaccosbiia DIP

xepamumyeckun DIP ) | C weTbipexpsfHbIM PacronoXeHUeM BLIBOAOB
TOCKMin ] | MMHMATIOPHBIN MNACTMACCOBLIN

NEHTOYHBIN KpucTannoaepxarens |- U 6eckoprycras MMC

pn pByOykBEHHOM 0603HaueHMM BapuaHToB Kopnycos (nocne ce-
pUVHOFO HOMepa) nepBasi BykBa OTpaxaeT KOHCTPYKLMIO, @ BTOpas, Mare-
puan xopnyca (1abn. 8.3.5, 8.3.6).

C IBYXpAAHLIM NapanfeNbHbIM Pacnonoxexvem BuiBogos (DIP)
MOWHbIN C IBYXPALHBIM PACAONOXEHVEM BLIBOAOB (C BHELLHUM TENNOOTBOAOM)

nnockuin {C ABYXCTOPOHHMM PacNoNoKEHEM BLIBOLOB)
nNOCkMiA {C YETbIPEXCTOPOHHUM PacrONOXEHVEM BLIBOLOB)
Kopnyc Tvna TO-3

MHOropaaHblia (BofbLue YeTbipeX PALoB)

C YeThipeXpsaHbIM Napanfeib HbiM pacnonoXxeHneM BblIBOAOB

MOUHBIN, € 4-X PAAHBIM PACNOSIOKEHNEM BHIBOLOB {BHELUHWIA TennooTBoa)

(2 OﬂHOpﬂAHbII‘\A pacnono>XXeHnem BeIBOLOB

C TpeXpsALAHbLIM PacnNONoOXEeHNEM BLIBOAOB

no 1973 r., moxet cnyxute MMC tuna FYH121, kotopas siBnsietcs undpoBoi
norvdeckoin MMC (Byxea «H») n otHocuTcs oHa k cemencTey FY (3CJ1). OHa
coBMecTMMa ¢ Aapyrumm UMC 3101 cepum (ceMeincTea), T. €. UCNonb3yeTcs
Npy TakOM Xe HanpsbkKeHVW NUTaHus, NPU Tex Xe BXOOHBIX W BbIXOAHBIX
YPOBHSIX, MMeeT To Xe BbicTpogencTeue.
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MUKPOCXEMBI

iAo 1873 1)

CHMCTEMA OBO3HAYEHW A PROELECTRON:

AnanasoH pabounx Hanpaxedi

CeprAHBIR Homep
TNorusieckas UMC
CemeitcTeo 3CH

TIEPBbI Y1 BTOPOU I/TEMEHTBI (6yxebi) 0603Ha4a€T npuHuMn npeobpasoBanns
CUrHana B MMKpOCXeMe, OTPaXaeT cxemo-TexHornormieckie ocobeHHoctu (Tabn. 83.2).

TPETUM SIEMEHT (6yx8a) 0b603HavaeT (hyHKUMOHANBHOE Ha3HAYEHWE MUKPOCXEMBI
(1abn. 837).

Tabuya 8.3.7. O603HaYeHHe PYHKIMOHANLHOIO HAZHAYEHHSA

T T = e

T 3naue
NuHenHoe ycunersmne

YacroTHoe npeobpasoBakme/neMonynALus
renepauus konebaruin

nornveckme MMKpoCXembl

LiByCTabunbHble MM MynbTUCTabMNbHbIE MUKPOcxeMbr (Aenvreny YacToTh,
TPUITEPL, CHETUMKYM, PEFVCTPbI)

MOHOCTabunbHEle MUKpOCxeMbl (0HOBMBpaTOpSI, Xaywye MynbTMBUBPaTOpL!)

umdpoBble NpeobpasoBateny ypoBHs (AelindpaTopsl, ApaBeps!)

MUKPOCXEMBI CO CROXHOM JIOTUYECKON KOHUrypayumen

LByCTabuibHble uny MyNbTUCTabUABLHBIE MUKPOCXEMBI (C ANUTENBHEIM
XpaHeHneM nHbopMaLmn)

| - onepaTmeHoe 3anomumHalolee ycTponcteo (O3Y)
NOCTOAHHOE 3anoMuHKalowee ycTpoircTso (M3Y)
ycunutens cHuTbiBaHus € UMPOBLIM BHIXOAOM

Npose MUKPOCXEMBI

YETBEPTbIU JIEMEHT (umppbr) 0b603HaqaeT cepuitbbiin { percTpaumoOHHElin) Ho-
mMep, coctostmin 13 Aeyx ungp (or 10 go 99).
TIATHIA IJTEMEHT (ungpa) 0bosravaet ananasoH paboqmx Temnepatyp (1abn. 8.3.8).

Tabmya 8.3.8. Obo3Havenme ANana3oHa paﬁolmx reMneparyp

7 seaveme . T
+15 .. +55°C

—25.. +70°C
-40 .. +85°C

TEMnepaTyprlM nmanaaoH He HOpMMpoBaH
0 .. +70°C
=550 H1255C
=10 .. +85°C
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(. MAPKMPOBKA NPELOXPAHVUTENEW ROHM )
' \

Kopn HazHadeHus npubopa
{ICP-F15)
Kopa yaepXueaooLiero Toka

Koa HasHauenun npubopa
(ICP-F38)
Koa yhepiuBalowere Toxka

PN

Kop, HasuaxeHus npubopa
{IC Protector)

Kopa yaepXuBaiomero Toka
Kop, crpanks Marorosurens

-

Koz Hazsavenys npubopa
{IC Protector)

Kop yaepKuiBaioLero Toka
Kop crpaHbl y3rovosurens

AW

AN

Kop HazHauenns npubopa
(ICP-$1,8)
Kop ypepxuBaiowero Toka

N

Kop HasHaueHus npubopa
(IcP-50,7)

Kon ynepkuBalowero Toxa .

VAN
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MUKPOCXEIMb!

8.4. BBICTPORENCTEBYIOIIME NMOJNVIIPOBOOHUKOBBIE
NPEROXPAHMUTEIIN

B npouecce peMoHTa BugeomarHutodoHos, CD-mpourpbiBatenei n
3apABHLIX YCTPOWNCTB MOXHO BCTPETUTH 3MeMeHThl, Mapkupyemble 1CP (1€
Protector). 311 NonynpoBOAHVKOBBIE NMPeAOXPaHUTENN ANA 3alUUThl Lienew
NOCTOSIHHOFO W NEPEMEHHOrO TOKa [OCTATOYHO [ABHO BbINYCKaeT dmpma
ROHM (cm. BKIAAKY Ha €. 192). OtnnqmTensbHOM 0CODEHHOCTBIO 3TUX Npe-
LOXpaHuTenen SBMAETCA OHeHb Manoe BPEMA peakLyn Ha NEPErpyaKy.

MNpepoxpanntenn cepunt 1CP BLINONHAIOTCA HA OCHOBE MOHOOKCMAA
KPEMHWS 1 BbINYCKAIOTCA B KOPRyCax A/ MOHTaXa B OTBEPCTMA NeyarHbIX
nnat 1 Ona NoBEpPXHOCTHOTO MoHTaxa. Mocre cpabatbiBanns Takoro npe-
LOXpaHUTeNs OH paspyilaercs W TpebyeT 3ameHbl. Cepuisi ICP BbINYCKAETCA C
KaﬂVI6pOBaHHbIMVI 3Ha4eHnamMKn TokoB o1 0,4 no 2,5 A. Ha kopnycax npegox-
paHuvTenen ykalsiBaeTcs cepun N ToK cpabaTtbiBaHna Ha cepun S, a Ha cepu-
ax N un S ykasvieaetca kon (1abn. 8.4.1). Pabosee HanpsixxeHWe OrpaHnyeHo
50 B, a Temnepatypa ot -55 go +125°C.

Tabmya 8.4.1. [apameTpe! npegoxpanuTencs cepum ICP

_ Koampubopa  I°  ToxcpaGatniamms, A | ..mﬁe@nmhﬁé; Oom |
_ NoFo 04 022
- S 05 0,15
0,6 0,135
0,7 0,084
0.8 0.1
1,0 0,061
1,0 0,07
1.2 0,048
15 0,042
1.8 0,032
2,0 0,035
23 0,026
25 0,023

HononHuntenbHyo MHMOPMaLMIo MOXHO HalTK B ceTh VIHTepHeT no
appecy: WWW.ROHM.COM.

8.5. PEKOMEHIAIMM ITPHM PEMOHTE

WHorma npy peMoHTe NpUXOAVTCS CTaNKMBaTLCA C CUTYaLMen, Korga
noBpexaeH («pazopeaH») KOpNyc yeunmutens MOLHOCTI. MpoYecTb TN MUK-
POCXEMBI He NPELCTaBNAETCS BO3MOXHBIM. Toraa Ans naeHTuduKaumm tmna
(HavmeHoBaHNA) HeOOXOONMMO ONpeAenuTL Ha3HaueHve BHIBOAOB MO 3re-
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MEHTaM €HABECHOTOY MOHTaXa W HANNHMIO NOCTOSHHOTO HaNPSXEHVA, YPOB-
HEW BXOAHBIX (BbIXOAHBLIX) CUTHANOB. 3aTEM CBOLKON TabnMLIbt WNMPOKO UC-
nonb3yembix MC YHH (niobesHo npenoctaeneHHol bavapoesim C [1.) onpe-
OVNKNTE BO3MOXHBIM TN (HaMMEHOBAHWE) MUKPOCXEMBI.

YenoBhpie 0603HaueHus, npunaTsie B Tabnuiie

NF1(2) — exoa OC n koppexumy yewnurens 1(2) GND, , — ofumii (BeIXOAHbIX KACKanoB)

IN1(2) — exon ycnnurens 1 (2) Ve — HanpsxeHye NuraHua
OUT4(2) — sbixop ycunurens 1 (2) RF(CF) — BuigOA (pWSbTPa NUTavns
BS1(2) — Bxon koMneHcauuoHHb OC PWR,, — OTKNIOYeHVe nuTaHus
yeunuvens 1 (2)
GND,  — obwuin (BxonHbix Leneir) St — ynpaeneHue pexxumom standby
Tabmya 8.5.1. HasHavesme BbIBOAOB MUKPOCXEM yCummTenen molyHocty HY B
xopnyce DILT2
d s by P ARG U A A b 48
168 /€ NFl | IN1 | CF |GND,, ] IN2 | NF2 | our2 ] Bs2 |GND,,, | V.. | BS1 | oumt

Vo. | Bs1 | outi [GND,Jour2| Bs2 | cF | NF | W1 | N2 | NF | -

V.. jouti| es1 | NFi | N1 | Aso | cF | N2 | NF2 | 6s2 [outz] GND
NF1 | W1 | CF |GND,J IN2 | NF2 | ourt | Bst [GND.| Ve | 652 | ourz
st | -N1| wa | N2 | N2 [GND,, | outz | Bs2 |GND,,| Ve | BST | oum
GND,. | NFI| N1 | IN2 | NF2 | ASO | ouT2 | BS2 |GND| V.. | BS1 | ouTi
NE | Wi JGND,| NF | Nz | NF | B |outi| v, |ourz| sz [GND,.
NF | INT |GND,| NF | IN2] NF | Bs1 |ouri| v,, |ourz| es2 |GND,

IN | IN | BS |GND| 1N | -IN | OUT | BS |GNDuy| Vee | BS | OUT |
BS1 JOUTI| V.. | NF | INI [GND,|GND.] IN2 | NF |ourz| B2 | V.
BS1 |oun| cF | NF | i1 [GND, | IN2 | NF2 [GND,, |ouT2| Bs2 | v,
N2 | NF2| CF |GND,] NF1| IN1 |GND,. | OUTI| BS1 | V.. | BS2 | our2
Bs1 |oumi|PwR,| < | NP | N1 | N2 | NP2 | GND |ouT2| BS2 | Vv,
BS1 |outi| & | Nf1| IN1|GND,,| IN2 | NF2 |GND,JoUT2| 852 | V,
N1 | NFY| R GNoy| W | w2 Jono, Joun] B9 | v, [es2 | oura
BS1 JouTi| st | CF | NFi| N1 | IN2 | NF2 | GND |our2| BS2 | V.
GND, |OUTI) BS1 | CF | FB1| Wi | IN2 | FB2 | V. | BS2 JouT2] GND

<
OuUT2 | BS2 { BTL -IN2 | -IN1 IN1 IN2 RF V BS1 | OUT1| GND

CC

(Hy{onp, Joun| est | cF | -mal iNe | N2 | N2 Bsz | v ouT2|enD,

our

Mpum novicke peTanei B NepYoL; PEMOHTA HacTo MPUXOAWTCA CTANKMBaTLCA C
OTCYTCTBYEM HEODXOAVMON MUKPOCXEMBI L1 3aMeHbI BuitLiealuer. OcobeHHo 3ToT
BOMPOC BO3HMKAET B YAANEHHBIX OT KPYNHLIX FOPOAOB MacTepckyx. B nonynsipHom
AMTEpATYPe MHOTAA NPWBOARTCA NEPEYHIA N TABNMUB! B3aMO3aMeHREMOCTI (3K-
BUBANEHTHOCTW) MUKDOCXEM, HO BO3HMKAET HOBHIN BOMPOC: YTO CHUTATL aHanoroM,
@ 4TO NPOTOTHNOM.

Kak 13BECTHO, 1 3TO He AB/IAETCA CeKPETOM, BONBbLUMHCTBO OTeHECTBEHHBIX
VMC sBnsioTCA NPOV3BOLHLIMM MMIMOPTHOW aHaN0roBOM MUKPOCXEMOTEXHVKW, [o-
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TNPUTIOXXERUA

NPUIIOXKEHMUA

IIpunoxxeuue 1. CraHgapTHLIEe PARBI HOMMHANBHBIX

BEJINYIHMH

E192
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133

178

237

316

422

562

750

101

135

180

240

320

427

569

759

102

137

182

243

324

432

576

768

104

138

184

246

328

437

583

777

105

140

187

249

332

442

590

787

142

189

252

336

448

597

796

107

143

191

255

340

453

604

806

109

145

193

258

344

459

612

816

110

147

196

261

348

464

619

825

m

149

198

264

352

470

626

835

13

150

200

267

357

475

634

845

114

152

203

n

361

481

642

856

15

154

205

274

365

487

649

866

nz

156

208

277

370

493

657

876

158

210

280

374

499

665

887

160

213

284

379

505

673

898

162

215

287

383

51

681

909

164

218

291

388

517

690

920

124

165

221

294

392

523

698

931

1126

167

223

298

397

530

706

942

127

169

226

301

402

536

75

953

§129

172

229

305

407

542

723
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174
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309

412

549

732
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312
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TPUTIO)KEHUSA

IIpunoxxeHue 2. THNHI KOPIIYCOB KBAPLEBbIX

PE€30OHATOPOB
B (HC-33) T M (HC-49) MM (HC-52)
—
b i
& 4
..‘ =
L]
*-” I r
o 13 u% ol 086 o e Di4E
123
= 49 275,
(-—), o |, T
== (& E
= 115 et =
b
UA HC-49/8 HC-48-SMD
[] i
[
o] 1
£d
I
N
HC-52-SMD 3
A oy h b
C-48-5MD 178 %02 131 £ 01
HC-40-1IMMASMD | 1592 02 12+ 01
H-429-5MM-SMD MaAx02 a5 %01
HE YRAIAHHHE PAIMEPSE KOPDYCA HC-52-5MD
2y p— ’
o © HCS52-SMD | 125%02 | B7401 | 34%02
THC-52-6MM-SMD] W7 £0.2 79+0) | 34+02
297 {HC-S2-BMIM-SMD] 97 02 | 58 %04 3 amax
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Ipunoxxenue 3. PYHKUHOHANBHbIE HAZHAYMECHWA

NONOCOBEBIX (PHINBTPOB

s S Tl b bl 2 2

cDVU'Ipr, ﬂpEﬂHEBHB"IEHHbIVI ana paﬁOTbI B COCTape roNoBHOM CTBHL[MM

| ccrembr kabensHoro TeneBnaeHuA |

{ Nbesokepamuyeckuin punsTp MNY usobpaxenus cradpapra M (45,75 Mry)

INbe3okepamuqeckuin unbp N4 nsobpaxeHus cranpapra B/G (38,9 MIy)

| Mbesokepamuyecknin punbtp MY uzobpaxerus (38,0 Ml'u) T8
| npuemHukor craHgapros B/G n D/K

Mbe3okepamuieckuit punbTp MY usobpaxenun (38,0 Mru) c
KomneHcauyen 3apepxkn 330 He curtana uetHocTn B TB npuemHmnke
| cranpapra D/K

MNbe3okepamuyeckuii punbtp N4 usobpaxerus (38,0 ML) ¢
|| HecmMeTpUYHBIM BKIIOYEHKEM no Bxogy B TB npueMHuke ctaHpapta D/K

@unbTp Ha LINDC3 BTOpOro TeneBM3MOHHOIO KaHana

OunbTp Ha LINBO3 nepBOro rTeneBr3nOHHOIO KaHana

MNbezokepamuueckuiz punbTp, NpeaHa3HadeHHbI Ans aekoaepa
aboHeHTCKOM YacTk cucteM kabenbHoro TB

Qurnbtp Ha LINbC3 MY usobpaxerus (38,0 MI'y) TB npuemMHmkoB
craHpaptoB B/G v D/K

Mbe3okepamuueckuit punbTp MoaynNsTopa 3ByKa craHpapta D,
npefHa3sHaveHHbIR Ans paboTsl B COCTaBe rofIOBHOM CTAaHLMK CUCTEMB
kabensHoro TR

QuneTp Ha LINDO3 MY 3ByKa 1 usobpaxeHis, NpeaHasHaveHHb Ans
| pabotul B coctaBe ronosHoi CTaHUMK cucTeMbl KabenbHoro TB

Qunbip Ha LINDO3 gna euaeomopynstopa ctangapta D, npegHasHaueHHBI
ana paboTol B COCTABE FONIOBHOM CTaHLMK CUCTEMbl KabensHoro TB

| Ounb1p Ha LINBO3 MY u3obpaxeHus (38,0 Mriy) TB npuemHMKOB
craspapros B/G u D/K

GunsTp Ha LINbO3 MY nzcbpaxenus (38,0 M) TB npuemH1KoB
cranpaproB B/G u D/K c kBasunapanfensHbiM KaHanom 3syka

Qunbp Ha LINbO3 MY usobpaxeHus (38.9 MI'y) TB npreMHUKOB
cranpaproB B/G v D/K ¢ kBazunapannensHuIM KaHanoM 3Byka

Qunbtp Ha LINbO3 NY 3sykosoro conpoBoxaenus TB npueMH1KoB
cTaHgapra L

@unbTp Ha LINbO3 MY u3obpaxenus (45,75 MIu) ¢ yacimuaHo
nopaBneHHuMu M4 3Byka 5,5 MI'y u 6,5 My

2] ©Oune1p Ha LINbO3 NY nsobpaxenus (38,0 Mfy) yepHo-6enbix TB
{ npuemtHukos crangaproe B/G n D/K

{ ®unsip Ha LINDO3 MY usobpaxetus crangapra B/G (38,9 MIry) ¢
napannenbHbM KaHanoM 3Byka craHgapra L

@unbtp Ha LINBO3 MY m3obpaxerns (38,9 MIy) TB npueMHMKOB
| cranpaproe B/G

{ Ounb1p Ha LINBO3 M4 13cbpaxerus (38,0 My} TB npuemMHMKOS
craHpaproB B/G 1 D/K

| ©unbip Ha LINBO3 MY n3o6EpaxeHus (38,9 Mry) TB npr1eMHUKOB
crangaptoB B/G u D/K
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TNPUIOXKEHHS

INpunoxxenme 4. CTaHxapTHBIe 3IHAYOHMA YACTOT
KBApLIEBbLIX PE3OCHATOPORB
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TIPUJIOXKEHUSA

Npunoxxenue 5. BHEIIHMHA BM)] PACNIPOCTPAHEHHBIX

KOPIIYCOE QMOXOE M c6OpOK

RS {RBPCEAO Y, ([ WOM "} o )
«ermy ] [l BR&E.A0) (AM)
: 1
I ' 3
J .
15x 11 x5 16x15x7,6 29,1 x56 23x19,3x5
EESIEIEERS =1
o) T KBL BR-3 T MB-25 T
®
§ A s - i
9Z2x76x64 195x163x5 155x 155%x6,9 285 x2685x 11,5
MB-25W ]‘ GBU | sDIP TO-220AB
i
28,5 x 285 x 11,5 65xB5X26 7x58x14
1 Do-s DO-35 DO-41 P600
. / ‘
236%76 220 x 42 02,7 %52 @9,1x 9,1
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TIPUTIO)KEHUSA

IIpOXOIHKEHHUE NMPHUINOXKEHHUA S

po27 || I TO220A | HVM 1 Dpo213

256x%9,5 10,2x 15,8 ST 3x 17 225x5

sop-123 [1[| sopbso [l [| po214aB ] [| DO-212AA

) - || -
- 2

.3,7x156 51,5x3,5 3,57.x2,94x 1,44 4,57 x 394 x 2,44

—@” MUKPO IJIEKTPOHHBIE
ML KOMIIOHEHTBI

Fapanmusn xavecmea v cpoxa nocmnsxu
AKTHEHDI® M TIACCHBHEIE RDOMNOHEHTH, MHKPOCXEME! BEAYILHX
mupoBwx Gupm — Maxim, Analog Devices, Burr-Brown, NEC,
Philips, Toshiba, Harris, National Semiconductor, Motorolfa
Mukpocxesbl 2as ISDN-reaedonun Simens
Mararrruie komnonentst PULSE
ManoraGaputene kiasuarypr Kundisch
LCD-moayan, npanousethne auenzen NEC, LG-Simicon
Bubtpoycroiluppre xaemmy WAGO
JlaTauks Yyras DOBGPOTHE. CHAKL, AJBACHUA, NEPEMEILENHRA
Kopnyca aas snnapatypu OKW, Bopla, Elpac
35[(.‘KTPOMCXZ!HH‘IECKH€' HAZEIMS, pa:memm. peae, Kaﬁk‘iﬂh
HePEKARMATEAN, AePIATCIH npeaoxpa}m‘reﬂeﬁ H 3.:1(~‘Kl‘ponumnuﬂ
Tpombisiassune xolcTuky Megatron,

Bawn @ TOMK: OnOpLI 000 «MHKPOIIPHEOP»
B(044)241-70-32, 241-70-31, 241-91-18
E-mail: micro@naverex.kiev.ua
www..navercx.kiev.ua/~micro
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TIPUTIOXKEHNS

IIpozomxeMmue NMPUNOKeHUuR 6

TEXHUMECKAS KHMIA
HAQATEALEIED « Popyzode> NBINAIILT

Aumepamypy:
©Tlo yempoiicmBy u obeayxubanuso meae-, paduo-, ayouo-,
Budeoannapaniypor.
@ Io srexmponttoim cpedcmbam c6asu u meredporuu.
© Cnpabormuxu 10 paduoIreKMpPpOHHLIM KOMILOHEHMAM.
®Ilo annapamnom cpedcmbarm PC u nepudepuu.
© Ars npozpammucmob u norvsoBamereii IBM PC.
© Canoywumeru pabomun Ha PC.
@ I'lo oxparnnoim u Gvtmobeis ycmpoticmbar.
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TIPHITIOXKEHUSA ,

Npunoxxenue 7. BHEIUMHUN BH PACNPOCTPAHEHHBIX
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TIPHIIOXKEHNSA

Npunoxeuue 8. FTaGaApHTHBIe pPA3MEpPhI KOPIYCOE
SMD- KOMIIOHEHTOB
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TIPHTIOXKEHNS

IIpopmoimKeHHe NMPUIOKEHUA 8
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TIPUTIOXKEHNS

npononmenu'e NpUMIoXXeHus 8
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TIPHTTIOXKEHNS

IIpozoKeHMe NMpPpMIOKEeHHA 8
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YHEPALIPOB LI CTaHRPT

SOD 123

015 |
VisabuispoRassil CTaMuapr
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VHADUUMPDOBIHALIN CTANIEPTY





















































































